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ABSTRACT

• The goal of “closing the gap” in life expectancy between 
Indigenous and non-Indigenous people by 2030 is probably 
unattainable.

• Despite our best efforts, it is implausible that, within 21 years, 
preventive strategies, social or medical, will extinguish all 
excess expression and risk of chronic disease, the greatest 
contributor to excess Indigenous deaths.

• Developing systems to supply optimal primary care, as we 
currently know it, will take time. In addition, we have an 
incomplete understanding of the nature of excess risk, and lack 
remedies to totally contain it. Furthermore, vertical imprinting 
of excess risk will take some generations to ameliorate.

• To avoid failure by specifying unattainable goals, emphasis 
should be given to process measures that will lead to better 
outcomes.

• It is self-evident that sustained change requires better 
education, nutrition, employment opportunities and 
infrastructure.

• Within the health system, access to good quality, integrated 
primary care, needs-based health services funding, and an 
urgent and intensified focus on areas with the highest 
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mortality rates, are top priorities.
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prove the health and welfare of Indigenous Australians.
is includes an explicit intent to “close the gaps” in health
fe expectancy between Indigenous and non-Indigenous

Australians by the year 2030.1 Notwithstanding the recent downward
trend in Indigenous mortality rates,2 the goal of closing the life
expectancy gap by 2030 — whether this means a convergence in life
expectancy in those alive in 2030, or in those born in 2030 — is
probably unattainable. It implies that, by 2030, Indigenous people
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nomic outcomes within the stated time frame is also unlikely.4

The life expectancy of non-Indigenous Australians is the second
longest in the world, and is still increasing.2 The accrual of the last
additional 25 years of life expectancy occurred over 100 years, against
a background that included containment of many serious infectious
diseases.2 The average gap between non-Indigenous and Indigenous
life expectancy is said to be about 17 years, although Indigenous
mortality rates, which vary greatly by region, are vastly worse in some
areas.2,5,6 Maori still have a life-expectancy gap of more than 8 years
relative to other New Zealanders,7 although their empowerment is
more advanced and advocacy has been more forceful than for
Indigenous Australians, and service delivery is less impeded by great
distances. The life expectancy of American Indians is still 2.4 years less
than that of the general United States population, despite huge
improvements in health as a result of socioeconomic advancement
and more than 80 years of federally funded and accountable health
care through the Indian Health Service and its precursor within the
Bureau of Indian Affairs.8

Why the goal is probably unattainable
Socioeconomic factors are fundamental determinants of health.1,9

Australian governments are seeking to remedy the deficiencies in
education, employment opportunities, nutrition, and community
infrastructure that are central to disadvantage in remote and marginal-
ised Indigenous communities. However, even the best programs will
take time to implement, and more time to improve health status.
Beyond these measures, any concerted effort to improve the health of
Indigenous Australians must also consider clinical profiles, risk status,
health interventions and health services.

An infant who survives to the age of 1 year, or a child who survives
to 15 years, is an infant or childhood death prevented. Indigenous
infant and childhood death rates will probably continue to fall, but
this will not translate in the same measure to improved childhood
health, due to higher risks of congenital abnormalities and compro-
mised intrauterine development, which might take generations to
extinguish, as well as persisting environmental disadvantage. Further-
more, prevention of some infant and childhood deaths creates a more
susceptible population of adults.

Most excess deaths in Indigenous adults are due to external causes
and to chronic disease.2 Deaths from external causes should fall with

the promised multisector improvements, although normalisation by
2030 seems unlikely, given the long lead-time of social change.
However, elimination by 2030 of excess deaths due to chronic
diseases (eg, cardiovascular disease, diabetes, chronic lung disease and
renal disease) is probably impossible, because of the high proportions
of people living today with disease or accentuated risk, the higher risk
that will be imprinted on those yet unborn, and the current limitations
of primary and secondary prevention.

Early diagnosis and treatment of people with chronic disease (ie,
secondary prevention) reduces complications and delays death, but it
does not restore life expectancy to normal levels.10 Even if optimal
treatment were extended to all, Indigenous people would experience
disadvantage in proportion to their greater burden of disease. Further-
more, optimal treatment does not reach everyone in need, due to poor
access to treatment, a vast deficiency in health services capacity,9 and
lack of a needs-based payment system. Finally, the nature of the
accentuated risk of chronic disease is not sufficiently understood, or
sufficiently under our control, for the risk to be extinguished or totally
suppressed by the target date.

Factors shaping accentuated risk
Genetic influences, epigenetic modifiers, past events in an individ-
ual’s life course, and current circumstances all shape risk. Most
studies in Indigenous people have addressed only a limited number
of current features and exposures (eg, current body size, smoking,
drinking, diabetes), but not issues like intrauterine environments,
infant and childhood growth patterns, psychosocial stress and past
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infections, while studies of genetic and epigenetic factors have not
yet begun. Moreover, most studies are cross-sectional. The few
longitudinal surveys reported are intensely regional,11-15 but there is
great variation nationwide in the characteristics, exposures and
genotypes of people identifying as Indigenous.

Some risk factors, such as smoking, might be modified in an
individual’s lifetime, but other risk factors, such as a past burden of
infection, cannot. Furthermore, extrapolations from statistical
associations to estimates of potential benefits of risk factor modifi-
cation can be hazardous. For example, although more than 60% of
chronic diseases in Indigenous people are purported to be associ-
ated with overweight,16 the predicted body mass indices or waist
circumferences at which rates of diabetes in remote-living Abori-
ginal people would be equivalent to those of non-Indigenous
Australians are too low to be feasible population targets.17 This is
because diabetes, like other chronic diseases, is not caused by a
single risk factor, but is multideterminant.18,19

Prenatal exposures are also important. Historically, Aboriginal
infants in remote areas have had low birthweights, due in part to
the young age and poor nutrition of their mothers, and to
inadequate antenatal care. Today, high rates of maternal smoking
and drinking predict ongoing intrauterine growth restriction, and
poor perinatal outcomes and childhood health. Intrauterine
growth restriction predicts accentuated susceptibility to chronic
disease and premature death.20-26 Many communities now have
families with three generations with fetal alcohol spectrum disor-
der: this is manifested by dysmorphic features in extreme cases,
but is associated with neurocognitive impairment more widely,
which, in turn, compounds societal dysfunction and deaths from
external causes. Fetal alcohol exposure also compromises vascular,
cardiac, lung and renal development, which is probably fuelling
the chronic disease epidemic.22,24 A major impact of the current
pandemic of ganja (cannabis) use26,27 on fetal development and
postnatal health must also be anticipated.

Even if exposures during an index pregnancy are later modified
(eg, cessation of maternal smoking), there is only partial mitigation
of risk to fetuses in subsequent pregnancies.28 The health of
offspring is also influenced by paternal experiences, and, more
remotely, by maternal and paternal ancestors, through epigenetic
modifiers of gene expression.29,30 Thus, ancestors can influence
intrauterine growth, postnatal body habitus, risk of the metabolic
syndrome, diabetes, cardiovascular disease and life expectancy of
their descendants; stress, smoking and poor nutrition in the
ancestors are among the precipitants described. In one study,
against a prior background of food scarcity, food sufficiency during
the slow-growing period of prepubertal boys conferred high
diabetes and cardiovascular risk and a reduced life expectancy on
their grandsons.31 The tumultuous changes that Indigenous
people have experienced in the past century probably have health
consequences for those alive today, who, in turn, could imprint
legacies of their own continued transition onto their descendants
for many years beyond 2030.

Some risk factors flow from historical events more directly. The
potentiation of chronic disease expression through past thera-
peutic and public health triumphs is now becoming clear. For
example, better survival of children with pneumonia/bronchiect-
asis results in more adults with chronic lung disease; and extended
survival in adults with infections potentiates expression of the
accentuated susceptibility to cardiovascular, diabetes and renal
disease that a high burden of infection confers. Dramatic reduc-

tions in Aboriginal infant mortality were achieved by better care of
sick infants between the 1960s and 1990, so that large cohorts of
lower birthweight infants have now survived to adult life, where,
as proposed by Barker,25 and more recently demonstrated in the
remote Indigenous setting, they are at accentuated risk of chronic
disease.26,32,33 With a persisting, although reduced, difference
between Indigenous and non-Indigenous birthweights in some
areas today, that effect will operate for several more generations.

Interventions that totally suppress expression of accentuated
risk are not yet available, although altered behaviours, exercise and
better nutrition will be of some benefit. Pharmacological preven-
tive measures, including treatments like the polypill,34,35 might
surprise with their efficacy, but are not currently widely applied or
recommended, and any effect will have a long lead-time.

A focus on shorter-term process measures

It will probably take several generations for Indigenous people’s
health to approximate that of non-Indigenous Australians. Rather
than specify an unrealistic time line for aspirational goals, it would
be better to focus on shorter-term process measures. Such process
measures have been carefully considered, as outlined in back-
ground documents,1,9 and include:
• ensuring adequate primary care health services and health
infrastructure by 2018;
• developing (and implementing) a comprehensive long-term
plan of action;
• targeting that plan of action (and its implementation and
resources) to need;
• building the evidence base and supporting what works;
• measuring, monitoring and reporting outcomes; and
• implementing adequately funded campaigns to contain prob-
lem drinking and smoking.

The uniform availability of quality primary care within 9 years
should be non-negotiable. Within those primary care structures,
regular health checks, preventive measures and good treatment are
more likely to occur. Mechanisms of delivery can be flexible, and
include mobile health services, interactive web technologies, and
telemedicine. In “hardship” placements at least, strong incentives
will be required to recruit and retain a stable, robust, well trained
and enthusiastic workforce. In some areas, this will be a largely non-
Indigenous workforce until the great deficit in Indigenous capacity
is remediated.9 Rational, single-core funding is needed to accommo-
date different situations and different burdens of disease. Thus, a
community in which people have a 14-fold greater burden of
multiple, chronic disease morbidities will need more per-capita
funding for good outcomes than one with a sixfold greater bur-
den.26,36 For greatest impact, interventions must be fast-forwarded
in areas with the highest death rates. The widely quoted threefold
increase in mortality in Indigenous people nationwide looks trivial
in relation to rates in some remote Northern Territory and Western
Australian communities.5,6 In disaster regions, intermediate-term
emergency response teams could supply primary health services and
health service training while maintenance capacity is being devel-
oped. Smoking, alcohol and ganja use, and nutrition must be
tackled head-on. Major advertising companies, food franchises and
national public health instruments should be engaged to develop
campaigns for an Indigenous audience, and those campaigns must
be sustained and adapted until they succeed.

The costs will be high, but the response to public health
catastrophes in Australia should not be metered by budgetary
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considerations. Well targeted and resourced efforts, continually
evaluated and adapted, will produce steady improvements in all
important parameters of Indigenous health.
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