Australian Indigenous HealthBulletin Australian Indigenous

Vol 18 No 2, April - June 2018 Health BU//etin

ISSN 1445-7253

Determinants of asthma in Indigenous Australians:
insights from epidemiology

Brock C', McGuane J' (2018)

Australian National University Medical School
Corresponding author: Jonathan McGuane, Australian National University Medical School,
email: u5983679@anu.edu.au

Suggested citation

Brock C, McGuane J (2018) Determinants of asthma in Indigenous Australians: insights from epidemiology. Australian Indigenous
HealthBulletin 18(2).

Abstract

Contents
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Methods: Indigenous and national health surveys by the Australian
Bureau of Statistics and the Australian Institute of Health and
Welfare were reviewed and a literature search was conducted.

Results: There are marked differences in the prevalence of
asthma between Indigenous and non-Indigenous people with
respect to ageing and geographic locality. This may be attributable
to exposure to specific risk factors around these parameters.
The different potential causal mechanisms of asthma in both
populations are discussed.

Conclusions: Although many of asthma’s intermediate and
proximal disease determinants are shared between Indigenous
and non-Indigenous Australians, different patterns of exposure
to specific risk factors, plus inequities in disease care and
management, likely underpin the higher prevalence in the
Indigenous population.

Implications: Closing the gap in the burden of asthmatic
disease between Indigenous and non-Indigenous Australians
is likely to require structural reform to address the underlying
social disadvantage that disproportionately affects Indigenous
Australians.
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Introduction

Asthma is a respiratory disorder, defined by the Global Initiative
for Asthma as ‘a heterogeneous disease usually characterised
by chronic airway inflammation... (with a) history of respiratory
symptoms such as wheeze, shortness of breath, chest tightness
and cough that vary over time and in intensity, together with
variable expiratory airflow limitation’ (1). In the 2004-05 National
Aboriginal and Torres Strait Islander Health Survey (NATSIHS),
asthma was second only to eye/sight problems among illnesses
afflicting Indigenous Australians (2, 3). The aetiopathology of
asthmaiis, in general, poorly understood. It appears that a complex
interplay of constitutional factors and environmental exposures
during foetal life, infancy, and childhood determine whether an
individual develops the disease. A huge number of extrinsic factors
have been linked to asthma development, with varying levels of
evidence (4). One difficulty in reporting asthma is the considerable
variability in presentation and overlap of symptoms with other
respiratory conditions, making diagnosis difficult, particularly in
children (5). Complicating this, the varying availability of healthcare
professionals in different regions means that diagnosis of asthma
for reporting purposes can take different forms, from self-reported
symptoms to doctor-diagnosed disease (6).

Epidemiology and burden of
asthma in Australia

Despite a world-class healthcare system (7, 8) and a life expectancy
at birth among the highest in the world (9), Australia has the
highest prevalence of asthma globally (10). The cost of asthma
must also be considered, and was quantified for guardians of
12-year olds to be $212.46 and 13.4 hours per year, quadrupling
if hospital attendance was required, and 0.9% of the Australian
health care budget, or $655 million (11, 12). Asthma is more
common in Indigenous versus non-Indigenous Australians, with a
prevalence among different adult age groups of 17.1 - 22.2% and
9.6 - 10.8%, respectively, according the most recent survey data
(13). This finding is in agreement with earlier reports on Asthma
in Australia from 2011 and 2008 (3, 6). Among children, the 2004-
05 NATSIHS showed a negligible difference in asthma prevalence
between Indigenous and non-Indigenous children 0-17 years)*
(3, 6). In contrast, the 2012-2013 Australian Aboriginal and Torres
Strait Islander Health Survey found prevalences of 14.6% and 9.3%
in Indigenous and non-Indigenous children, respectively (13).

1 Apossible exception to this is infants <1 year, in whom prevalence of
current asthma was reported as higher in the Indigenous population
in the NATSIHS. However, because the diagnosis of asthma at this
age is uncertain, and the increased prevalence of other respiratory
conditions such as bronchiolitis in Indigenous populations (11, 12),
this finding is tentative.

In the 2008 Asthma in Australia report, the prevalence of current
asthma in non-Indigenous Australians is roughly maintained
with advancing age in females, but decreases in males (3). This
is consistent with the well-recognised ‘gender switch’ in asthma
prevalence that occurs from males to females during adolescence,
thought to be due to hormonal changes and/or gender-specific
differences in environmental exposures (14). In contrast, asthma
prevalence is markedly higher among female Indigenous adults
compared to Indigenous children (3). Accordingly, hospital
separation rates and mortality due to asthma is higher in
Indigenous people, especially those aged 35 and over (6). The 2011
Asthma in Australia report demonstrated that in the Australian
population as a whole, prevalence decreases in males from the
age of 25, while among females, those >75 years had the highest
prevalence, similar to the trends in the Indigenous population (6).
These data are broadly in agreement with subsequent surveys
(15). However, the prevalence in all adult Indigenous female age
groups studied is much higher compared to their non-Indigenous
counterparts (3).

Geographically, the burden of current asthma is clearly higher
among Indigenous people living in non-remote communities
compared to remote communities, although this difference
disappears with advancing age due to increasing prevalence
in the remote Indigenous population (3). The most recent data
indicate that the highest prevalence among Indigenous people is
found in major cities and inner regional areas, with little difference
between these (16). In contrast, the prevalence of asthma in the
general population is slightly lower in major cities compared
to inner regional and outer regional/remote areas (6, 13). Given
that Aboriginal and Torres Strait Islander Australians constitute
a small minority of the Australian population (~3%) (17), these
data arguably reflect trends in non-Indigenous Australians
predominantly (assuming proportional representation in the
survey).
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Risk factors and potential causal
mechanisms

Known risk factors for asthma include atopy, allergen exposure,
occupational exposures, early (e.g., neonatal) abnormalities in
pulmonary function, airway hyperreactivity, family history, early
life exposure to bacteria and viruses (e.g., Respiratory Syncytial
Virus) (18), (in girls) early menarche, maternal age, maternal diet,
prematurity, neonatal jaundice, and caesarean delivery (4). The
extent of the genetic contribution to asthma is unclear, although
multiple genome wide association studies have identified
candidate genes in moderate and severe asthmatics (19, 20).
No studies investigating asthma candidate genes in Australian
Indigenous populations have been conducted to date, but
importantly, no significantly different asthma gene frequencies
have been observed between people of European, American,
African American, Caribbean or Latino ancestry, suggesting that
asthma-associated genes are not isolated to specific ethnicities
(20). From the epidemiological evidence above, a number of risk
factors can be postulated for asthma development in Indigenous
people specifically, while others may be excluded as major
determinants, as discussed below. The Figure below depicts a
multifactorial model of asthma incorporating known biological,
social, and pathological factors affecting disease development.

The historical and cultural contexts of Indigenous and non-
Indigenous Australians underlie the ways in which these
populations interact with the distal determinants of asthmatic
disease (outer ring). These systemic influences give rise to
factors that impact on disease development for individuals at an
intermediate level (middle ring), which in turn govern the proximal
determinants (inner ring) of asthma. Adapted from (4, 44, 45).

Figure. Determinants of asthma development

Historical and cultural context

Smoking

Smoking is commonly associated with chronic respiratory
conditions, and although the proportion of Indigenous adults
>15 years who smoke is 2.6 times higher than that of the non-
Indigenous population (16), there is no difference in current
smoking rates between those who have asthma and those who do
not in either population (3, 21). However, a history of smoking is
more commonly reported in people with asthma (21). Moreover, in
utero and childhood passive smoke exposure have been associated
with asthma development (22-25), and are greater in Indigenous
vs non-Indigenous populations (26-28), suggesting that this may
play some role. A potential mechanism is via adverse effects on
lung development and growth (24), resulting in predisposition to
airway hyperreactivity and reduced pulmonary function.

Age and sex

Cumulative exposure to risk factors over the life-course of
Indigenous people, such as pollutants, stress, dietary deficiencies,
and chronic under-treatment of subclinical asthma, coupled with
predisposition as a result of in utero or early life exposures (e.g.,
maternal smoking), may lead to the increased prevalence with age
in this population (4). Misdiagnosis of other chronic respiratory
diseases, such as chronic obstructive pulmonary disease and
bronchiectasis, may also play a role (3). Given that this effect is
seen in females only, an interaction between age and sex seems
likely. However, the fact that no post-menopausal (i.e., in the
55 years and older group) drop in current asthma prevalence is

seen suggests that factors other than female sex hormones are
responsible for the high burden of disease in this age group (3, 6);
these remain to be elucidated.
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In non-Indigenous males, the prevalence of asthma is highest in
childhood and/or young adulthood (3, 6, 15). It has been suggested
that prevalence is higher in males compared to females at this
age because of greater prevalence of atopy, structural airway
differences, and altered symptom reporting (4). This pattern
also suggests spontaneous remission in a proportion of patients,
consistent with data from the Tasmanian Longitudinal Health
Study (29). This study found that 65% of childhood (i.e., at 7 years)
asthmatics had remitted in middle age, of whom a slight majority
(55.1%) were male. The authors suggested that early, aggressive
treatment of allergic rhinitis and eczema (both atopic conditions
associated with asthma) promoted remission in adulthood. The
implication is that disparities in healthcare access may in part
underlie the age-related differences in asthma prevalence between
Indigenous and non-Indigenous people.

Locality

Non-remote locality increased the risk of asthma prevalence 2.5
fold in the 2012-13 NATSIHS. Given that - despite perhaps popular
sentimenttothecontrary-themajority (~80%) of Indigenous people
reside in non-remote classification areas (17) , the importance
of this risk factor may be high. A possible distal determinant of
this difference is the decreased economic opportunities afforded
Indigenous people that result in lower socioeconomic status (30),
which is known to be linked to asthma prevalence (6, 15). Economic
poverty will influence housing choices made by Indigenous people
(i.e., requiring cheaper rent/mortgage payments) (31), which can
often mean living on or in close proximity to a major road, or in
moreindustrialised areas. Thisis turn results in increased exposure
to vehicular and industrial pollutants especially nitrogen dioxide
and diesel particulate matter, both known respiratory irritants (32,
33) and risk factors for asthma development (4, 34).

Geographic location in non-remote areas spatially or
environmentally distant from ‘country’ could also contribute
to psychological stress and depression (35), both of which are
associated with asthma development. In a vicious cycle, chronic
diseases such as asthma also fuel higher rates of psychological
distress among Indigenous people (35). Finally, Australians
experiencing higher levels of relative socioeconomic disadvantage
are also less likely to exercise (15), contributing to obesity and
(secondarily) asthma development (36).

Unlike the Indigenous population, there is an increase in asthma
prevalence among those living in inner regional areas compared
to major cities among the Australian population as a whole (6,
15). One potential contributor to this is the fact that there are
around half the number of General Practitioners and Specialists
in inner and outer regional areas compared to major cities (37).
This could result in reduced healthcare accessibility and chronic
under-treatment of sub-clinical asthma. Arguing against this is the
fact that the availability of doctors is even lower in outer regional
and remote areas, with no concomitant increase in current asthma
prevalence. Mitigating factors such as lower pollution levels may
be relevant in this comparison.

Conclusion

The prevalence of asthma is higher in Indigenous Australians, with
an altered geographic and age-related distribution compared to
non-Indigenous Australians. In individuals of both populations,
many of the same intermediate and proximal determinants
underlie asthma development. The difference in prevalence is
likely due in part to increased/prolonged exposures to specific
risk factors, as well as a lack of culturally-appropriate asthma
education and service delivery (38, 39); both of which are
important components of holistic asthma care (40-42). More
broadly, poorer quality engagement with the Australian economic,
healthcare, political and legal systems, and the media (43), against
a background of historical dislocation and cultural dispossession,
negatively impact asthma prevalence in Indigenous Australians
(see Figure). Distrust in government agencies and ‘Western’ health
care systems contributes significantly to this (27, 28). It seems
probable that the disparity in Australian asthma burden, along
with that due to other chronic diseases, will not be rectified until
the long-standing inequalities affecting Indigenous people in
Australian society are resolved.
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