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Abstract

Objective: To quantify Indigenous mortality in the Northern Territory by

. remoteness of residence.

Design, setting and participants: Australian Bureau of Statistics mortality data
. were used to compare rates of death from chronic disease in the NT Indigenous
population with rates in the general Australian population over the period 1998~
. 2003. Rates were evaluated by categories of remoteness based on the '
Accessibility/Remoteness Index of Australia: outer regional areas (ORASs),

remote areas (RAs) and very remote areas (VRAs).

Main outcome measures: Mortality from cardiovascular disease, diabetes and
renal disease; standardised mortality ratios (SMRs); percentage_change in
annual death rates; changes in mortality between 1998-2000 and 2001-2003.

. Results: In 1998-2000, SMRs for all-cause mortality were 285% in ORAs,

. 875% in RAs and 214% in VRAs. In 2001-2003, corresponding SMRs were

. 325%, 731% and 208%. For the period 1998-2003, percentage changes in

~ annual ali-cause mortality were 4.4% (95% CI, —2.2%, 11.5%) in ORAs, —-5.3%
. (95% CI, -9.6%, —0.8%) in RAs, and 1.1% (95% Cl, =7.2%, 11.3%) in VRAs. In
2001-2003, compared with 1998-2000, changes in the number of Indigenous

> deaths were +35 in ORAs, =37 in RAs and +32 in VRAs. Similar patterns were

. observed for cardiovascular mortality.

52 Conclusions: Compared with mortality in the general Australian popuiation,
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- Indigenous mortality was up to nine times higher in RAs, three times higher in
- ORAs and two times higher in VRAs. The fact that rates were lowest in VRAs
- runs contrary to claims that increasing remoteness is associated with poorer ‘
© health status. Despite the high death rate in RAs, there was a downward trend in -
. mortality in RAs over the study period. This was partly attributable to a fall in the :
- absolute number of deaths. :

q he life expectancy of Indigenous Australians is about 17 years lower than
the life expectancy in the general Australian population.! Consistent reports
on the Indigenous—non-Indigenous health disparity have contributed to
pessimism about the potential to reduce mortality among Indigenous
pecple. Yet changes in Indigenous mortality might be expected because of
changes in background risk factors, such as falling infection rates, increasing
birthweights2.3 and improvements in disease management, since the mid 1990s.4.5
Chronic disease care, for example, has changed markedly, with the introduction of
disease screening programs and more systematic management of those
affected.5”

While studies examining relatively short time periods have reported litile or no
improvement in Indigenous health,®-19 a decline in Indigenous mortality in all age
groups and both sexes in the Northern Territory was reported over the longer
interval of 1967—-2000.11 However, the relative gap in mortality between Indigenous
and non-Indigenous Australians increased during the study period. Another NT
study? found that the increase in death rates from ischaemic heart disease and
diabetes mellitus among Indigenous people slowed significantly after 1990, the
mortality rate from renal failure fell for those aged under 50 years, and there were
also non-significant declines in death rates from cardiovascular disease and
rheumatic heart disease. Substantial improvements in Indigenous life expectancy in
the NT from the late 1960s to the present have also been reported. 13

A more complete understanding of chronic disease mortality patterns would be
valuable for planning future health strategies. Because reliance solely on the
underlying cause of death greatly underestimates the associations of diabetes (and
particularly renal disease) with deaths,* and because remote communities are said
to be at the greatest health disadvantage,*> mortality analyses should take into
account multiple causes of death and the remoteness of residence.

The NT provides a unique place for studies on Indigenous health because it has
the largest proportion of Indigenous people as a percentage of the total population,
particularly in remote areas, ® and because the health of the Indigenous population
is believed to be worse than in other states and territories.!? In addition, Indigenous
identification is almost complete,! which reduces the impact of misclassification on
the results.

In this study, we examined patterns in Indigenous chronic disease mortality in the
NT from 1998 to 2003, with the analyses based on multiple causes of death and
remoteness of residence. '

RHo www.mia com au/publiclissues/190 06 160309/and10293 fm htmil 17/03/2009



eMJA: Patterns of mortality in Indigenous adults in the Northern Territory, 19... Page 3 of 12

Methods

Mortality data

From the Australian Bureau of Statistics (ABS) we obtained mortality data in the
form of de-identified unit record files for all deaths of NT residents (by place of
primary residence) that were registered in Australia from 1998 to 2003. The ABS
also provided estimates of the total resident’® and Aboriginal and Torres Strait
Islander?® populations during the study period by the place of usual residence (ie,
the “address at which the person has lived or intends to live for a total of 6 months
or more” in the year the question is asked).9 Indigenous status has been included
on NT death notification forms since 1988, and multiple causes-of-death data
have been compiled in Australia since 1997.20 Coverage of Indigenous deaths in
the NT is the best in the country, ranging from 88% to 94% during the study

period." _

Multiple causes of death, and deaths from external causes

In muitiple causes-of-death analyses, the "underlying cause” is defined as the
disease or condition that led directly to death.2® The term "multiple causes” refers
to causes of death mentioned anywhere on the death certificate, including the
underlying cause.2® Causes of death for our study were defined in accordance with
the International classification of diseases (10th revision) as follows:

» Cardiovascular disease: codes 110, 111, 115, 120-125, 142, 144-152. 160-174;

s Diabetes: codes E10, E11, E13, E14; and

s Renal disease; codes E10.2, E11.2, E12.2, E13.2, E14.2, 112,113, 115.0, 151,
170.1, NOO-N29, N39, R80-R82.

We also analysed deaths from external causes, which are strongly linked to risky
behaviour.

Remoteness categories

The categoeries of remoteness used were based on the Accessibility/Remoteness
Index of Australia (ARIA)2! obtained from the Australian Institute of Health and
Welfare. The ARIA defines remoteness based on the distance that people must
travel along a road network to get to a service centre, which is defined as a centre
with a population > 5000. The NT has the three following classes of remoteness
(average ARIA index values are given in brackets): outer regional areas (ORAs)
(2.4 to < 5.95), remote areas (RAs) (5.95 to < 10.5), and very remote areas (VRAs)
(= 10.5).

For example, the suburbs of Darwin are classified as ORAs; Alice Springs, Jabiru
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and Katherine are classified as RAs; and Bathurst and Melville islands, Tennant
Creek, East and West Arnhem, and communities around the Gulf of Carpentaria
are classified as VRAs. The ARIA concept of remoteness is subject to criticism
because the index relies on road distance as a surrogate for remoteness and on
population size as a surrogate for the availability of services. The index does not
look at which services are available in a given town.2! But, despite this criticism,
and in the absence of any more definitive nomenclature, the ABS believes that this
classification of remoteness is simple and sound for statistical purposes.2’ The
ARIA index is discussed in more detail elsewhere 21

Statistical analysis

Our analyses were restricted to people aged 25 years or over, as deaths from
cardiovascular disease, diabetes and renal disease were uncommon in younger
people. Changes in mortality were investigated by dividing the study interval into
two 3-year periods: 1998-2000 and 2001-2003. Average annual death rates were
calculated as the average number of deaths per year during the 3-year study
period, divided by the population in the middle of the period and age-adjusted to
the 2001 total Australian population. Ninety-five per cent confidence intervals for
age-standardised rates were calculated using normal approximation, and standard
errors were obtained using the method described by Breslow and Day.22 Because
of overdispersion of death data, the average annual change in death rates over the
entire 6-year period was estimated by negative binomial regression rather than
Poisson regression. Differences in age structures between the Indigenous
population and the general Australian population were accounted for by calculating
standardised mortality ratios (SMRs: ratios of observed to expected deaths)
through indirectly standardising Indigenous death rates to the 2001 general
Australian popuiation. An SMR of over 100% means that compared with the
general Australian population there were more deaths than expected. All analyses
were conducted using Stata software, version 9 (Stata Corporation, College
Station, Tex, USA).

Results

Age-adjusted rates of Indigenous mortality due to all causes, cardiovascular
disease, diabetes and rena! disease are shown in Box 1. For alf the analysed
causes of death, Indigenous people in RAs experienced much higher mortality
rates during both 3-year periods than those in ORAs and VRAs, with those in
VRAs having the lowest rates. For example, in 1998-2000, the age-standardised
number of deaths per 10 000 population per year for all-cause mortality was
195.6 (95% ClI, 127.1, 264.0) in ORAs, 633.3 (95% ClI, 529.7, 736.9) in RAs and
151.1 (95% Cl, 122.1, 180.2) in VRAs. In 2001-2003, the corresponding numbers
were 243.8 (85% CI, 169.5, 318.1), 503.7 (95% ClI, 415.5, 591.8) and 149.1 (95%
Cl, 121.5, 176.7). The distribution of mortality from accidents, suicide and homicide
by remoteness of residence was similar to the pattern of mortality from the
analysed chronic diseases, with death rates strikingly higher in RAs and lowest in
VRAs (Box 1). Over the period of our study, death rates increased in ORAs but
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declined in RAs. In VRAS, the rates were largely stable (Box 1).

The greatest disparity in mortality between Indigenous Australians and the general
population was in RAs, which had by far the highest mortality rates (Box 2). In
RAs, SMRs for all-cause mortality were 875% in 1998-2000 and 731% in 2001—-
2003. The corresponding SMRs were 285% and 325% in ORAs and 214% and
208% in VRAs. In ORAs, the disparity in mortality between Indigenous Australians
and the general population increased for deaths from diabetes (from 833% to
925%) and renal disease (from 600% to 1060%). The disparity in mortality from
external causes was also highest in RAs (Box 2). Overall during the study period,
SMRs increased in ORAs but decreased in RAs. In VRAs, SMRs were mostly fairly
stable.

Average annual percentage changes in all-cause death rates over the full 6-year
pericd (Box 3) were significant in RAs (—5.3%) but not in ORAs (4.4%) or VRAs
{1.1%). A similar pattern was observed for cardiovascular mortality. Average
annual percentage changes in deaths from diabetes, renal disease and external
causes were not significant in any remoteness area. The fall in death rates in RAs
was due to both an increase in the number of Indigenous people and a decrease in
the number of actual deaths (Box 4, Box 5).

Discussion

In both the first and second 3-year periods, death rates in the NT from all causes,
cardiovascular disease, diabetes and renal disease were higher in the Indigenous
population than in the general Australian population. However, mortality among
Indigenous people was much higher in RAs than in ORAs or VRAs. Age-
standardised Indigenous death rates were about three times higher in ORAs, and
seven to nine times higher in RAs, than those of Australians nationwide. VRAs had
the lowest mortality rates, which, with age adjustment, were about twice the
Australian average. '

Indigenous death rates for all-cause and cardiovascular mortality in RAs appeared
to decline over the intervai of observation. This decrease was due to both an
increase in the Indigenous population and, more importantly, a fall in the number of
deaths over time. However, there was no significant reduction in deaths in ORAs
or VRAs. On the other hand, areas that did not have the highest mortality rates,

but whose rates were still higher than general population rates, showed little or no
abatement in mortality.

Compared with analyses by the underlying cause, analyses of deaths by multiple
causes allowed a much more complete description of mortality, particularly
mortality from diabetes and renal disease, which are less likely to be reported as
the underlying cause of death.'4 Near-complete Indigenous identification in the
NT,? particufarly in RAs,'® also minimised the impact of misciassification on our
findings. The artefact of late registration of deaths was unlikely to significantly
affect the patterns of mortality or the validity of the study overall, as we included in
the analyses deaths that occurred in 2003 but were not registered until 2004.

h+to/Avww mia com au/publicfissuas/190 068 180309/and10292 fm himi 17/03/2000



eMJA: Patterns of mortality in Indigenous aduits in the Northern Territory, 18... Page 6 of 12

The reasons for the strikingly higher mortality rates in RAs compared with ORAs
and VRAs are potentially complex and speculative. Selection bias is probably
operating if people with good health and health behaviour remain in VRAs, while
more people with poor health cluster around population centres for better access
to health services, including dialysis services. Population centres also attract
people seeking more liberal access fo alcohol, and potentially other drugs, with
flow-on effects on mortality.

Thus, the issue of migration of Indigenous people is crucial to accurate
interpretation of the findings. Some limited research suggests that Indigenous
migration is characterised by marked inter- and intra-community mobility, with
circular movements within an area or region.2? However, it suggests low rates of
net migration of groups in remote and northern Australia, as indicated by changes
in residential address in the previous 5 years (permanent migration).23

A recent study showing lower than expected cardiovascular disease morbidity and
mortality for a decentralised Aboriginal community in the NT24 supports the
possibility of better health in VRAs. This might be attributed to various factors,
including a more favourable social environment,25 better family support, increased
physical activity,26.27 a healthier diet,28 and lowered rates of substance misuse2®
and alcohol misuse.?5 It is noteworthy that indigenous death rates from external
causes were also lowest in VRAs in our study.

Causes of downward trends in mortality in RAs are also largely speculative.
Chronic diseases such as cardiovascular disease, diabetes and renal disease are
linked fo a sedentary lifestyle, poor nutrition,3° excessive alcohol consumption,3!
low birthweight, infections, cigarette smoking, poverty and educational
disadvantage. These factors continue to evolve and might partly explain changes
in deaths from chronic disease. An increase in birthweights between the 1960s
and 1980s22 and a reduced incidence of infections32.32 are among the possible
ameliorating factors. The relatively recent expansion of chronic disease prevention
and treatment programs should be having a positive effect, which is potentially
most evident among people and communities with the highest rates of disease.
Health promotion programs targeting nutrition, exercise, smoking and alcohol
might be other contributing factors.34.35

Although better health of those living in VRAs remains a likely explanation for their
lower death rates, future studies are required to clarify the reasons for these
differences in mortality by remoteness, with a particular focus on migration. Such
information will help direct public policy towards improving the health of one of
Australia’s most disadvantaged groups and narrowing the gap between the health
of Indigenous and non-Indigenous people.

1 Average annual age-standardised rates (95% Cl) of all-cause and cause-
specific Indigenous mortality (per 10 000 population), by remoteness
category, Northern Territory, 1998-2003*
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Cuter regional Remote Very remote

Cause of
death 1998-2000 2001-2003  1998-2000 2001-2003  1998-2000 2001-20i

All causes 195.6 (127.1, 243.8 (169.5, 633.3 (529.7, 503.7 (415.5, 151.1 (122.1, 149.1 (121

264.0) 318.1) 736.9) 591.8) 180.2) 176.7)

. Cardiovascufar 119.0(63.4, 133.8(76.6, 3674 (283.3, 254.6 (188.9, 827 (80.6, 73.3 (53.
. disease 174.6) 190.9) 451.4) 320.2) 104.8) 93.3)

Diabetes 39.1 (5.8, 50.7 (15.5, 103.5(57.2, 103.8(59.7, 228 (11.3, 26.1(14.
72.7) 85.9) 149.8) 147.8) 34.3) 38.2)

Renal disease 47.0(12.2, 77.5(34.3, 153.3(96:9, 119.5(64.8, 325(183, 42.0(26.
81.7) 120.8) 209.7) 158.6) 46.7) 57.4)

Accidents 21.9 (0.0, 24.5 (5.0, 51.9(22.9, 46.0(194, 10.9 (3.9, 9.6 (3.2,
46.9) 44.0) 81.0) 72.6) 17.9) 16.0)

Suicide 21(00,51 67011, 8.3(0.7, 9.0 (0.6, 0.9(0.0,22) 1.8(0.0,3

12.3) 15.9) 17.4)
Homicide 0.0(0.0,0.0) 1.8(0.0,47) 4.2(0.0, 3.3(0.0,7.3) 0.0(0.0,0.0) 06(0.01
11.1)

* Rates are standardised to the 2001 total Australian population.

2 Standardised mortality ratios* (95% CI) for all-cause and cause-specific
indigencus mortality, by remoteness category, Northern Territory, 1998-
20037

Outer regional Remote Very remote

1998- 2001- 1998- 2001-

Cause of death 2000 2003 1998-2000 2001-2003 2000 2003
All causes 285% 325% 875% 731% 214% 208%
(240%, (278%, (799%, {665%, {193%, (189%,

337%) 377%) 956%) 801%) 236%) 228%})

Cardiovascutar 335% 344% 900% 681% 216% 189%
disease (264%, {(275%, (792%, {592%, {(187%, (163%,
418%) 425%) 1018%) 779%) 247%) 217%)

Diabetes 833% 925% 1775% 1600% 414% 481%

{539%, (651%, (1386%, (1268%, {315%, (380%,
1230%) 1275%) 2238%) 1991%) 536%) 601%)

Renal disease 800% 1060% 1767% 1517% 385% 491%
{454%, (794%, (1446%, {1221%, (304%, {403%,
927%) 1387%) 2137%) 1862%) 481%) 593%)

Accidents - 400% 540% 280% 1100% 247% 247%
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(229%, (356%, {725%,
650%) 786%) 1296%)
Suicide 200% 433% 700%
(54%, (231%, (383%,
512%) 741%) 1174%)
Homicide — ¥ — % — ¥

(829%, (174%,
1432%) 340%)
567% 75%
(330%, (28%,
907%) 163%)
—1 200%
(24%,
722%)

(178%,
334%)

144%
(77%,
247%)

400%
(109%,
1024%)

* A standardised mortality ratio of over 100% means that, compared with the general Australian poepulation,
there were more Indigenous deaths than expected. t Reference population was the 2001 total Australian

population. ¥ Zero expected deaths.

3 Average annual percentage change* (95% Cl) in

Indigenous mortality, by remoteness category, Northern

Territory, 1998-2003

Cause of death Quter regional Remote

Very remote

All causes 4.4% (-2.2%, —5.3% (-98.6%, —
11.5%) 0.8%)
Cardiovascular 1.1% (-7.5%, —8.5% (—13.2%,
disease 10.6%) -3.4%)
Diabetes 9.3% (-5.7%, —2.2% (-11.1%,
26.7%) 7.5%)
Renal disease 7.9% (—4.8%, -5.4% {(-13.3%,
22.3%) 3.2%)
Accidents 5.7% (=12.5%, —4.4% {=15.9%,
27.7%) 8.8%)
Suicide 32.6% (-3.5%, 5.1% (—15.2%,
82.3%) 30.2%)
Homicide 63.7% (—62.2%, -13.7% (-

68.3%) 37.5%, 18.1%)

1.1% (=7.2%,
11.3%)

~3.6% (~8.9%,
2.1%)

0.9% (~8.9%,
11.7%)

7.5% (~1.3%,
17.0%)

—0.3% (—16.8%,
19.4%)

38.2% (-12.5%,
118.2%)

30.9% (~35.8%,
166.5%)

* Percentages were calculated by negative binomial regression.

4 Number of all-cause and cause-specific Indigenous

deaths, by remoteness category, Northern Territory, 1998-

2003*
QOuter regional Remote Very remote
1998- 2001- 1993- 2001- 1998- 2001-
2000 2003 2000 2063 2000 2003
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All-cause deaths 137 172 430 453 406 438

Cardiovascular 77 86 252 211 205 197
deaths

Diabetes deaths 25 37 71 80 58 69
Renal deaths 33 53 106 91 77 108
Indigenous 4286 4675 4350 4739 14645 15941
population

* The numbers of cause-specific deaths are multiple cause-of-deaths numbers and
do not add up to the number of all-cause deaths.

5 Annual age-standardised all-cause Indigenous mortality,
by remoteness category, Northern Territory, 1998-2003*

Araa of residence:
~©- Outer regional
- Remote

& Very remote

200

™y

g 8 8
g 8 8

MNumber of Indigenous deaths
per 10000 populstion
[
&)

1998 1999 2000 2001 2002 2003

Year

3

* Rates are standardised {o the 2001 tofal Australian population.
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