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Abstract
The gap in health outcomes between Australia’s Aboriginal and Torres Strait Islander
peoples and the general population is now the subject of a national campaign for health
equity. To help close the gap, primary health care (PHC) practitioners are encouraged to
detect and intervene earlier for the common causes of morbidity and mortality through an
Indigenous-specific Adult Health Check (AHC). To date there have been no evaluations of
the AHC in remote settings, where the health disadvantages are greatest.
The Aboriginal community participating in my research comprises a large remote township
and a surrounding network of homelands in north central Arnhem Land in Australia’s
Northern Territory (NT). My evaluation of the AHC in this setting featured two
complementary objectives. First, I determined what the AHC contributed to: (i) the recorded
delivery of preventive clinical services, (ii) the identification of chronic conditions (iii) the
initiation of preventive interventions and (iv) improving preventive care for cardiovascular
disease (CVD). Second, at the request of Aboriginal community members, I used the AHC
findings to test associations between population health outcomes and an Aboriginal asserted
health promoting activity: caring for country.
To address the first objective, in collaboration with the PHC service, I systematically
delivered an outreach AHC program for township and homeland residents. Then, through a
medical record audit over time periods before and after AHC participation, I: (i) compared
the recorded delivery of preventive clinical services during PHC prior to the AHC to those
performed during the AHC, (ii) compared the identification of chronic conditions during
PHC prior to the AHC with the identification of chronic conditions during the AHC, (iii)
compared the recorded delivery of preventive interventions during PHC prior to the AHC to
the recorded delivery of preventive interventions during and following the AHC and (iv)
used an interrupted time series study design to determine if there were any changes in the
recorded delivery of preventive care for CVD for those identified with elevated CVD risk
during the AHC.
To address the second objective I: (i) undertook a literature review to theoretically explore
caring for country as a health promotion activity, (ii) contextualised caring for country in the
research setting through a key informant interview, (iii) developed and validated a measure
of caring for country and (iv) used the AHC findings to determine the associations between

xiii

caring for country participation and health outcomes relevant to Aboriginal morbidity and
mortality.
Systematic delivery of the AHC in this remote PHC service was associated with significant
improvements in: (i) the recorded delivery of preventive clinical services, (ii) the
identification of chronic conditions (iii) the recorded delivery of preventive interventions,
(iv) preventive care for CVD and (v) an improvement in the CVD risk profile among AHC
participants identified with elevated CVD risk. However, constraints in the PHC workforce
and PHC systems were also identified. In this community, participation in caring for country:
(i) is associated with a distinct construct of health and wellbeing, (ii) is measurable, (iii) is
associated with better health outcomes compared to those who don’t participate in caring for
country and (iv) may be a significant opportunity for economic development on Aboriginal
lands in remote Australia.
The AHC can make an important contribution to closing the health gap for Indigenous
Australians in remote areas. For the participating community, the preliminary validation of
caring for country as a policy-relevant Aboriginal health promotion strategy is arguably as
important as the demonstrated improvements in preventive health care delivery. Regarding
the latter, further research is required on how best to re-orientate remote PHC services to the
care of chronic conditions, particularly the development of an appropriate workforce.
Otherwise, the potential benefits of the AHC will not be fully realised for Australia’s most
marginalised and disadvantaged peoples.
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Planning and scoping for my studies commenced in 2003 and continued throughout 2004
while I was undertaking an academic GP registrar post based in Darwin. During these two
years I visited the community on several occasions for two weeks at a time to conduct
consultations and build collaborative relationships with the community health board and
clinical staff. These visits included one formal locum placement as a residential GP. In
addition, consultations were conducted with staff and Indigenous executives of the outstation
resource centre, the community council, school and key Aboriginal informants from the
township and surrounding homelands. My visits also involved periods of participant
observation with Aboriginal employees of the formal ranger program operating from the
community and spending time on country with traditional land-owners. In March 2005 I
moved to the community with my young family, and worked full-time as a resident GP
registrar until September 2005. During this time I conducted the outreach AHC program in
collaboration with Aboriginal health workers (AHWs), remote area nurses (RANs) and one
non-Indigenous research assistant as well as performing regular clinical duties. In October
2005, I relocated to Darwin and, with the exception of a brief hiatus in 2007, I have
continued to visit and serve the community, delivering a full range of comprehensive
primary health care services, until January 2011.
During the years of consultation and relationship building with the community (2003-04), it
was clear that, while there had been much experience of health research, few regarded this to
have been positive and few useful outcomes for participants or the community could be
identified. This experience is similar to that of other Indigenous peoples [1, 2, 3]. My
relationship with the community participating in this study draws on a collaborative
participatory research approach [4]. Participatory research is defined as “researchers working
in partnership with those affected by the issue under study” [5]. Participatory research differs
from conventional research in the alignment of power in the research process [4, 6]. When
working with minority or disempowered peoples, systematic efforts are made to involve
community members in determining the research questions, data collection, analysis,
interpretation and research transfer activities including publication of results [1, 2, 6]. Key to
successful outcomes are a commitment to co-learning and mutual benefit [1, 6], critical
reflection on how knowledge is generated and represented [1, 2], long term relationships [1,
4], and incorporation of Indigenous theories [1]. Another key difference is that, in
conventional research, objectivity is preferred over community or lay-interpretations,
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whereas in participatory research, community involvement in the “bottom-up” interpretation
of results is actively sought [6]. A challenge for participatory researchers is to balance close
community involvement with rigorous methods suitable for peer review publication [2].
My collaboration with community members has influenced the content of my thesis. The
community’s senior Aboriginal health worker identified the need to reinvigorate preventive
care within the health service. The last significant preventive health initiative had been a
“healthy heart week” staged in 1991, in response to a cluster of sudden cardiac deaths among
young and middle aged men. Furthermore, the need for a systematic program of preventive
health assessments was also identified by other members of the PHC team, Aboriginal health
board members and residents. However, their support had two important qualifications. First,
the program needed to be decentralised - undertaken among extended family groups at their
homes, at workplaces and at remote homelands. Second, Aboriginal health board members
insisted that the project not just be about the ‘detection of disease’. The project should also
investigate Aboriginal asserted models of health promotion – based on the cultural
obligations of caring for kin and country.
Thus, the methods and the scope of my thesis were shaped by the community’s aspirations
from the outset. The research process was neither smooth or simple and community
participation waxed and waned throughout the journey [6]. However, the findings that have
arisen from the research process are relevant to my PHC colleagues and the Aboriginal
health board members as they continue to negotiate and collaborate towards better health
outcomes for Aboriginal residents. Rather than an end to the research process, my findings
have prompted another cycle of reflection about the way PHC is currently delivered, and
how it may be improved in order to decrease health disadvantages. This attests to the tenets
of the collaborative participatory approach [4].
Many aspects of this thesis have benefitted from my long term association with this
community, ongoing collaboration as a participatory researcher and now as a senior remote
GP [1, 7]. These include: (i) the accurate identification of participants, (ii) in-depth
understanding of the complexities of delivering comprehensive PHC in a remote Aboriginal
community, (iii) understanding the complex community dynamics that impact on access to
PHC [2], (iv) access to clinic records for data collection, (v) greater engagement with
Aboriginal members of the regional health board [3] and (vi) access to the insights of a team
of committed RANs, AHWs, remote GPs and visiting specialists. My long-term participation
within the health service has also benefitted community members, at times, as a solo remote
GP for a population of approximately 3000 persons.
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My collaboration and participation in the research setting could potentially undermine the
objectivity of my research findings, either through (i) my participation within the health
service as a clinician with an interest in preventive healthcare and (ii) limiting the extent to
which my findings may be generalised to other remote Aboriginal communities. Where these
issues may impose limitations upon my findings, they are highlighted in my thesis.
Throughout my candidature I have implemented the following strategies to minimise bias: (i)
involvement of senior health practitioners and health researchers in my panel of supervisors,
(ii) involving my supervisors in the development of structured abstraction tools and audit
protocols for objective data collection, (iii) triangulation with a variety of methods in the
investigation of Aboriginal-asserted research questions [1] and (iv) consultation with PHC
colleagues and health board members on the interpretation of the results of the studies [3].
On balance, I believe my experience as a PHC clinician and participatory researcher has
greatly assisted the interpretation of my findings and informed the implications that are
drawn from my research [7].
Throughout my thesis I have avoided identifying the participating community explicitly.
This follows the established etiquette for health research involving remote Aboriginal
communities. However, in keeping with my long term participation, community members
readily identify me as ‘their doctor’.
The participatory research process also influences the style in which this thesis is presented.
This has been a personal journey in so many ways, and as such, this thesis is largely written
in the first person.
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These are listed in Appendix 11 (p463). Where thesis chapters are based directly on
published papers, this is clearly stated and citation details are provided. Three published
papers are included as chapters and presented in the same format as the other chapters in my
thesis. These three publications are also included in their published format in Appendix 9
(p428). Several additional manuscripts are either currently under review or will be pursued
following the submission of my thesis. These are also listed in Appendix 11 (p463).
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determinant. BMC International Journal for Equity in Health, 2008. 7(1): p. 26.
Chapter 11:
Burgess C, Johnston F, Berry H, McDonnell J, Yibarbuk D, Gunabarra C, Mileran A, Bailie
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“caring for country." Medical Journal of Australia, 2009. 190(10): p. 567-572.
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Foreword: Reality check for the Adult Health Check
On the 5th May 2004, at the Goulbourn Workers Club, the Honourable Tony Abbott (then
federal minister for health), launched the Aboriginal and Torres Strait Islander Adult Health
Check following some jovial banter related to his own chosen preventive health activity of
cycling – the ‘Pollie pedal’ [8].
The minister’s speech acknowledged the excess burden of chronic disease (particularly CVD),
responsible for premature Indigenous mortality. He asserted that the new health assessment item
would shift practice from crisis management to a health promoting model by increasing
opportunities for early detection and “medical control”, also alerting Indigenous peoples to
incipient health problems. Further, the minister stated that medical practitioners would, through
this item, be encouraged to become “health strategists”, “lifting the health of Indigenous peoples
in the medium and long term” [8].
On the same day in remote Aboriginal communities across Australia, residents awoke to the
chaotic reality of overcrowding in dilapidated housing, unemployment, truancy, substance
abuse, domestic violence, nicotine dependence, food insecurity or over-priced food of dubious
nutrient value. Even if a health check had ranked as a priority for the day, few would have had
the opportunity to access the new health service item, simply because there was no doctor in the
community. Perpetual crises of understaffing, high staff turnover and an overwhelming burden
of acute care provision meant that most primary health care staff had in mind the strategy of
surviving until the end of the day – never mind the poor soul who was on call overnight…
Clearly, the federal Government, Minister Abbott and Aboriginal health advocates had high
expectations of the positive impact that the AHC would have on the high burden of disease
pervading Australia’s Indigenous peoples [9, 10]. Could this dream be realised in remote
Aboriginal communities – arguably the context of the greatest disadvantages in socio-economic
and health outcomes in Australia? Or would this dream change shape – providing an
opportunity for Aboriginal peoples to propose their own research agenda, collaborating with
researchers, to reaffirm and assert their own strategy for health promotion?
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Section One
Background
“I wish, then, to propose as the only means by which to reach the evil and to obtain the
good, that there should be instituted, as a custom, a system of periodical examination, to
which all persons should submit themselves.” Horace Dobell 1861 [11]
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Chapter 1 Introduction and scope of this thesis
Aboriginal and Torres Strait Islander 1 health is unacceptably poor compared to the health of the
general Australian population [12]. Further, the health outcomes, particularly life expectancy,
for first Australians lag well behind those of comparable first nations peoples within other
settler societies [13, 14, 15]. This ‘gap’ in health outcomes has, over the past five years, become
a clarion call of activists in the non-government sector [15] as well as a mainstream political
issue [16]. The significant gap in life expectancy [12] between Indigenous and non-Indigenous
Australians disproportionately affects Indigenous Australians residing in remote areas [9], and
has been identified as the key health outcome against which to measure the nation’s efforts to
redress Indigenous disadvantage. An ambitious target to close this gap within a generation has
been set [16], and strategies proposed for the health system to accomplish this goal identify
primary health care as a key area of investment [15]. Investment includes specific incentives for
GPs to detect and intervene for chronic disease [10, 16, 17], as part of efforts to reorient existing
primary health care systems towards a more proactive and preventive approach.
In this thesis I examine several issues that are timely and relevant to the ‘close the gap’
initiative. First, my research is undertaken in a large remote Aboriginal community in Arnhem
Land in the Northern Territory (NT), a context representative of arguably the greatest health
disadvantages in Australia [18]. Second, my research includes an evaluation of the contribution
of the Aboriginal and Torres Strait Islander Adult Health Check– the key federal Government
health service initiative to provide preventive health care for Aboriginal adults [16, 17].
The purpose of the AHC is to “ensure that Aboriginal and Torres Strait Islander people receive
the optimum level of health care by encouraging early detection, diagnosis and intervention for
common and treatable conditions that cause considerable morbidity and early mortality” [19].
Available to Indigenous Australians between 15 and 54 years of age, the AHC provides a

1

Throughout my thesis I use a variety of terms to refer to Aboriginal and Torres Strait Islander
Australians. At the time of writing, there is a debate regarding the correct terminology to be used in
academic writing. The participants in my research were all Aboriginal Australians. The terms used in my
thesis are used commonly and interchangeably among the peoples who participated in this research when
communicating with non-Aboriginal Australians. Formal identifiers in the participating community are
based on language and land-owning (clan) groups. Use of these terms, while impractical in academic
writing because of their great number, would better represent the cultural and linguistic diversity among
Australia’s first peoples.
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financial incentive for multi-disciplinary PHC teams, including GPs, to annually 2 (i) deliver a
predetermined suite of preventive clinical services, (ii) assess the patient’s risk factors including
cardiovascular risk, and (iii) provide interventions necessary to meet the identified needs of the
patient [19].
Upon its announcement, the AHC was immediately heralded as a major policy initiative towards
health equity for Indigenous Australians [10]. However, the health outcomes of Aboriginal
Australians and the PHC services available to them are diverse. In remote Aboriginal
communities, a paradox exists. The burden of social disadvantages, health risk factors and
disease is generally greater than that for urban areas [9, 12], yet, PHC services are often less
equipped in both staff and infrastructure, face greater logistical, cultural and language
challenges to engage the population, and have poorer access to referred and/or specialist care.
Thus, in remote Aboriginal communities, uncritical application of a predetermined list of
preventive clinical services may potentially introduce opportunity costs for PHC practitioners or
jeopardise the cooperation and engagement of Aboriginal peoples with their PHC service [20].
A contextual appraisal of the AHC is required to examine what the AHC may contribute
towards the strategic reduction of health and social inequities in remote Aboriginal
communities.
My aim to address both biomedical and social determinants of health in my thesis reflects the
collaborative and participatory nature of my research (see p xxi) [4]. The scope of my thesis is
the culmination of an eight year relationship with a community with which I have participated
and collaborated as a primary health care clinician, researcher and health advocate. Principally, I
examine what the AHC may contribute to ‘health’ (broadly defined) in one remote Aboriginal
community in Australia’s NT.

2

As of the 1/5/2010, the minimum interval between AHCs was reduced from eighteen to nine months.
When implemented during my PhD studies, the recommended interval between AHCs was two years.

28

My research objectives are as follows:
1. To determine what the systematic delivery of the AHC contributes to the identification
of chronic conditions and the delivery of preventive clinical services compared with
PHC documented prior to the AHC;
2. To determine the effectiveness of mandatory AHC items dependent on referred care for
follow-up and treatment;
3. To determine if the introduction of CVD risk assessment within the AHC results in
better identification of elevated CVD risk and improved recorded delivery of preventive
care for CVD;
4. To use the population health data collected during the AHC to investigate an Aboriginal
asserted health promotion activity. Specifically, the associations between “Caring for
Country” participation and health outcomes relevant to excess Aboriginal morbidity and
mortality.
Section one of my thesis outlines the conceptual origins of the AHC, introduces the research
context and setting and concludes with a critical review of the AHC. In the critical review I: (i)
undertake a policy critique of the AHC and (ii) review the evidence regarding the ability of the
mandatory AHC preventive clinical services to fulfil the stated objectives of the AHC in remote
PHC. In the second section, I present the findings of the Adult Health Check cohort study. I
begin by outlining the methods of data collection and then examine in turn: (i) what the AHC
contributes to the identification and initiation of treatment for chronic conditions, (ii) the
contribution of the AHC to preventive clinical services compared with the recorded delivery of
these services in prior PHC, (iii) if there are any changes in cohort’s use of the PHC service
subsequent to participation in the AHC, (iv) the proportion of AHC initiated referrals that have
referral completion and (v) what the introduction of holistic CVD risk assessment during the
AHC contributes to the detection and recorded delivery of preventive care for CVD. Section
three of my thesis is devoted to the exploration of the Aboriginal asserted health promotion
activity of “Caring for Country” wherein I: (i) explore the theoretical basis of caring for country
as a health promotion activity, (ii) contextualise this concept through a key informant interview,
(iii) develop and validate a measure of caring for country and (iv) explore associations between
caring for country participation and health outcomes relevant to excess morbidity and mortality.

29

Chapter 2 The Adult Health Check and the research
setting
2.1. Introduction
This introductory chapter is presented in two parts. First, I explore the conceptual origins and
development of the AHC. Second, I outline the context of my research and then introduce the
research setting, providing a description of the remote Aboriginal PHC service in which I work.
I conclude this chapter with a brief synthesis of issues, drawing out the research questions to be
addressed in the following chapter and the second and third sections of my thesis.

2.2. The Aboriginal and Torres Strait Islander Adult Health
Check
2.2.1. Conceptual origins of the AHC
The aims, intended outcomes and my approach to the evaluation of the AHC are derived from
the medical profession’s experience with the Periodic Health Examination (PHE). The PHE has
been defined as “a timely examination, by a physician, customarily including past and present
medical history, a ‘complete’ physical, and selected laboratory or special studies” [21].
Although the exact origin of the PHE is not clear, it is often attributed to the British respiratory
and tuberculosis physician Horace Dobell, who published a monograph in 1861, outlining his
argument for the PHE. He asserted that (i) diseases were often detectable in pre-clinical or an
asymptomatic phase by meticulous physical examination and laboratory testing and (ii)
intervention in the pre-clinical phase was more effective than when the disease was
symptomatic [11].
While the conceptual origins of the PHE are attributed to a Britain physician, systematic
adoption and early evaluations of the PHE were documented in the United States of America
(USA). In the USA, the PHE was championed by a Philadelphia opthalmologist George Gould
in 1900 and was subsequently taken up vigorously by the life insurance industry and managed
care organisations as a means to minimise financial risk among policy holders, particularly
among business executives [11, 22, 23]. The PHE was officially endorsed by the American
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Medical Association in 1922 on the basis of early detection of disease and promotion of health
but also as a means to “enhance the position of the practitioner in the community” by using the
PHE to establish physician-patient relations. Americans were encouraged to “Have a health
examination on your birthday” [11]. Following world war two the PHE evolved into
‘multiphasic screening’ - an increased emphasis on an ever expanding battery of investigations,
made possible by technological advances, and a decreased emphasis on the physical
examination by a physician.
The final influence on the development of the PHE in the USA was the large scale adoption,
from 1950, of multiphasic screening by prepaid health organisations. The organisations’
objectives were to (i) satisfy public demand for technologically driven checkups, (ii) triage
patients based on the needs identified through application of a universal protocol of history,
examinations and investigations and (iii) maximise the efficiency and cost effectiveness of the
health care organisation [11, 23]. Large scale use of multiphasic screening made possible the
first epidemiological evaluations of the impact of the PHE upon health.

2.2.2. Early evaluations of the PHE
An early evaluation of the PHE published in 1969 demonstrated lower mortality among white
American executives who participated more frequently in PHEs. However, the lack of a control
group limited causal inference [24]. A controlled trial initiated in 1964 within the Kaiser
medical care program in Oakland involving 10,713 participants with 16 years of follow-up
demonstrated a 30% reduction in some causes of preventable deaths – mainly those associated
with colorectal cancer and hypertension. No differences were observed for other causes of
mortality, nor was there any difference in self-reported disability at study end [25]. Published in
1977, a randomised controlled trial (RCT) called the South East London Screening Study
sought to determine if multiphasic screening of a population at regular intervals resulted in
changes in GP consultations, hospital admissions, sick days and mortality. No significant
differences were identified after nine years of follow-up [26]. The study did demonstrate that
the process of finding abnormalities did not necessarily translate to health improvement [27],
and that a screening service was not a treatment [28]. Similarly, a controlled study commenced
in 1969 in Stockholm demonstrated no mortality benefit from once-off participation in a
screening program [29].
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The failure of multiphasic screening to deliver clear health benefits prompted calls for critical
evaluation focussing on the efficacy of each component of the PHE [30].

2.2.3. Reform of the PHE
The first critical review of the PHE by Frame and Carlson published in 1975 achieved two
things. First, they applied a modified set of the principles of screening [31] to each component
of the PHE (Box 2.1) [32].

Box 2.1: Criteria necessary for inclusion in the PHE
1

The disease must have a significant effect on quality or quantity of life.

2

Acceptable methods of treatment must be available.

3

The disease must have an asymptomatic period during which detection and treatment

significantly reduce morbidity and/or mortality.
4

Treatment in the asymptomatic phase must yield a therapeutic result superior to that

obtained by delaying treatment until symptoms appear.
5

Tests must be available at reasonable cost to detect the condition in the

asymptomatic period.
6

The incidence of the condition must be sufficient to justify the cost of screening.

Source: Frame and Carlson [32]

Second, they outlined a lifetime course of preventive clinical services for asymptomatic adults
based on the age and sex of the patient [32]. Their approach was supported by Breslow and
Somers [33]. However, the most comprehensive review was undertaken by the Canadian Task
Force on the Periodic Health Examination (CTFPHE). Established in September 1976,
comprising an international panel of consultants, the task force followed a similar approach to
Frame and Carlson and delivered its recommendations in 1979. They (i) identified a minimal set
of preventive clinical services, (ii) graded services according to the quality of the evidence for
efficacy and (iii) provided recommendations on whether or not to deliver services based on
evidence for effectiveness in PHC. The key finding of the CTFPHE review was that: “the
routine annual physical examination should be discarded in favour of a selective plan of health
protection packages appropriate to the various health needs at the different stages of human life”
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[34]. In other words, evidence-based preventive clinical services relevant to patients’ age and
gender could be delivered when patients presented to PHC services, removing the need for a
discrete consultation focussed on preventive care. Their final report and clinical guidelines,
several hundred pages in length and coloured red, became known as the “red brick.”
A watershed moment for the PHE, the CTFPHE evaluation precipitated the formation of the
United States Preventive Services Task Force (USPSTF) in 1984 and both it and the CTFPHE
continued to evaluate clinical preventive services based on emerging clinical evidence [35, 36,
37]. Of relevance to my thesis, both organisations highlighted the distinction between assessing
the efficacy of a clinical preventive service and the policy task of making recommendations
about its implementation. Critically, an important distinction was made between efficacy and
effectiveness. A preventive service may have good evidence for efficacy in a controlled research
environment, but local factors related to the provider, the patient or the health care system may
be barriers to the effectiveness of the service in a specific PHC context [35]. Therefore, the
caveat on setting a policy for any given preventive clinical service was that contextual discretion
was required (Box 2.2) [35, 37].

Box 2.2: CTFPHE principle for developing clinical practice guidelines
“The scientific evidence must be viewed within the context of the clinical practice and
health care setting to which recommendations will apply. Safety, availability,
acceptability, cost and other features must be considered” [35].

Furthermore, when making a policy recommendation where there is insufficient scientific
evidence, task force panels may rely on other considerations. According to the USPSTF, task
force panels “should develop explicit policies governing how these factors will be incorporated
into recommendations, and they should clearly communicate these considerations to guideline
users” [36].
With regards to guideline development, Primum non nocere (First, do no harm), to patients,
health providers or the health system was asserted the overriding precept for any preventive
clinical service recommendation [35, 36, 37].
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2.2.4. Reform effects on practice
Despite the CTFPHE recommendation to abandon the ‘annual physical’, it remains highly
desirable to patients [38, 39, 40], and PHC practitioners [41]. Physicians perceive the following
benefits: (i) a structured time to provide counselling [42], (ii) improvement of the doctor patient
relationship [41] and (iii) satisfaction of patients’ desire for this service [41]. Furthermore,
several studies including one meta-analysis confirm that organisational factors, such as a
structured consultation around prevention, are the most effective interventions to increase the
delivery of preventive clinical services [43, 44, 45]. Physicians also identify barriers to the
opportunistic delivery of preventive clinical services, including: (i) patients’ poor motivation to
comply with behavioural interventions, (ii) a lack of continuity of care, (iii) poor financial
rewards, (iv) lack of time and (v) lack of relevance to the patient’s presenting complaint [46,
47].

2.2.5. Recent evaluations of the PHE
At least three large RCTs of the PHE to reduce CVD risk have been conducted following the
reviews by the CTFPHE and the USPSTF. Two in Britain trialled nurse led screening followed
by family centred interventions to reduce lifestyle risk factors for CVD and cancer [48, 49].
Both studies demonstrated marginal reductions in CVD risk factors, increased health service
usage - particularly for those with higher CVD risk [48, 49], and one of the studies posited that
this PHC intervention was cost-effective based on national health service incentive payments for
practice-based health promotion [50].
A Danish RCT with 8 years of follow-up on the effectiveness of a PHE to reduce CVD risk
trialled two interventions: (i) written feedback from patients’ GPs with an optional 15 minute
consultation or, (ii) written feedback and one 45 minute planned patient-centred consultation
with the GP to discuss risk reduction measures [51]. Principal findings of this study were: (i) a
reduction in the prevalence of those with elevated CVD risk in both intervention groups
compared with controls [51, 52], (ii) an initial increase in health care use followed by a
decreasing trend in health care use in the intervention groups compared with the control group
[51, 53, 54], (iii) a significant gain in life expectancy in the intervention groups compared with
the control group without increasing health care costs [52], (iv) the relatively greater
effectiveness of patient-centred GP consultations compared to written feedback [51, 52] and (v)
positive evaluation of the project by participants [51] .
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One systematic review on the value of the PHE has been published. The findings of this review
were limited by the small number of good quality studies, particularly those conducted after
publication of the USPSTF and CTFPHE guidelines. However, the authors did conclude that the
PHE resulted in better delivery of some selected preventive clinical services – namely:
Papanicolaou (Pap) smears, cholesterol testing and faecal occult blood testing. The PHE also led
to a reduction in the level of ‘patient worry’. These findings were thought to be sufficient to
recommend the implementation of the PHE within clinical practice [55, 56].

2.2.6. The PHE in Australia
Australia’s largest PHC college, the Royal Australian College of General Practitioners
(RACGP), identifies its professional group as the most appropriate part of the health system to
undertake preventive clinical services in collaboration with community agencies and the
government [57]. Following the CTFPHE’s ‘red brick’, the RACGP has published several
editions of the ‘red book’ outlining evidence-based preventive clinical services to be delivered
over the life-course [58]. The RACGP has also published resources guiding implementation of
preventive care and Indigenous specific preventive care guidelines [59, 60, 61, 62].
Following the CTFPHE recommendations, the RACGP recommended that preventive clinical
services be delivered opportunistically during routine care [58]. However, the increase in
Australia’s burden of chronic conditions, an ageing population and recognition of the benefits of
a structured time for preventive clinical services has led to three important PHC reforms
affecting the PHE in Australia: 1) Medicare Australia’s Enhanced Primary Care Program (EPC),
2) the Council of Australian Governments (COAG) Plan for better health for all Australians [63]
and 3) the formation of Australia’s own Preventative Health Taskforce [64].
The EPC program provides financial incentives for GPs to provide preventive care packages to
targeted population sub-groups such as the elderly, Indigenous Australians, refugees and the
disabled. In 2006, COAG extended the EPC program to the mainstream population with the
introduction of the 45 year old health check [65]. In 2009, the Preventative Taskforce was
commissioned to pursue primary prevention of obesity, tobacco use and excessive consumption
of alcohol in the health and non-health sectors. Within the health sector, the taskforce aims to
shift the focus of PHC towards prevention, primarily through (i) promoting early detection and
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intervention through a ‘Well Person’s Health Check’ and (ii) assist lifestyle modification
through referral to lifestyle intervention services [64].
The comparison between the AHC and the 45 year old health check is interesting because, in
contrast to the checklist of mandatory items required for the AHC (see Box 2.4, p41), the item
descriptor for the 45 year old health check emphasises clinical discretion (Box 2.3).

Box 2.3: Components of the 45 year old health check
The health check must include:
•

information collection, including taking a patient history and undertaking
examinations and investigations as required;

•

making an overall assessment of the patient;

•

interventions as indicated; and

•

providing advice and information to the patient.

Source: Department of Health and Ageing [65]

Uptake for the 45 year old health check has been rapid compared to the uptake of the AHC [66,
67]. Preliminary findings on short term outcomes of the 45 year old health check also indicate
some benefits over the opportunistic delivery of preventive clinical services. These include (i)
better identification of risk factors, (ii) greater provision of advice regarding lifestyle
modification and (iii) improvement in patients’ readiness to change their diet and activity levels.
However, following the 45 year old health check, there was no significant increase in patient
referral to services for lifestyle modification [42].

2.2.7. The PHE in Aboriginal populations
Health ‘screening’ in Aboriginal populations carries some historical connotations. Early in the
20th century, ‘screening expeditions’ were launched to screen for disease with one of the aims
being to stop transmission of disease to non-Aboriginal populations [68 p31]. Screening was
also used as an instrument of racial differentiation through phrenology and blood typing [68
p51-67]. Research based ‘health surveys’ were prevalent in the later part of the 20th century and
were criticised for failing to coordinate with existing health services or provide appropriate
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follow up [20]. However, the role of preventive health checks in Aboriginal health has been
endorsed since the 1989 National Aboriginal Health Strategy: “a campaign approach using
voluntary health screenings to achieve a significant reduction in mortality from heart disease as
often the individuals are unaware of the risks of their lifestyle, and contributing factors which
are not obvious” [69 p136]. The PHE or the ‘well person’s health check’ has also been
supported by PHC practitioners in Aboriginal health [70], particularly those in remote areas
[71], and is now a key part of COAG’s strategy to close the gap in Indigenous health outcomes
[17].

2.2.8. The PHE in a remote Aboriginal community context
An unpublished study (master of public health treatise) of ‘Healthy Adult Checks’ in one remote
NT community by Ivers involved the auditing of 404 medical records (99.5% of the population)
for the recorded delivery of a minimum set of preventive clinical services with evidence of
efficacy (enquiry about smoking, alcohol intake, measurement of blood pressure and recorded
delivery of adult vaccinations, Pap smear, mammogram). While 99% of the population had
presented to the health service over a two year period, only 18.3% had received the
recommended preventive clinical services relevant to their age and gender. Of those who had
received a complete preventive package, 81% had done so in the context of a dedicated program
or ‘health week’ [72].
One RCT in the Kimberley with 13 years of follow-up examined patient health outcomes
following once-off participation in a health assessment program [73]. Compared with controls,
participants had a higher rate of hospitalisation and a higher rate of injuries, but no difference in
overall mortality. The authors noted that the study was based on a research driven health survey
rather than a systematic health service intervention [73]. The Well Person’s Health Check
program in north Queensland screened adults for chronic disease and sexually transmitted
infections (STI). Positive outcomes of this program included the introduction of population
registers, electronic recall systems, community based prevention approaches to lifestyle risk
factors and a decrease in the population prevalence of STIs [74]. Hoy and colleagues introduced
a systematic screening and treatment program on the Tiwi islands - a population with a high
incidence of end stage renal failure. Outcomes of this program were the detection of a high
burden of co-morbidities [75] and a reduction in the rate of natural deaths by approximately
50% with aggressive medical management of risk factors for cardiovascular and renal disease

37

[76, 77, 78]. While transfer of this research-based program to an Aboriginal Community
Controlled Health Organisation (ACCHO) was not associated with any significant changes in
patient outcomes, the initial health gains appeared to be difficult to sustain in the long term [79].
The implications of these studies on the PHE for the AHC in remote Aboriginal PHC are: (i)
once-off participation in a screening program or health survey is unlikely to deliver significant
reductions in mortality [25, 26], (ii) health assessment programs need to be repeated regularly
and are not a once and for all undertaking [31], (iii) participation in screening does not
necessarily lead to treatment [28], (iv) health assessment programs need to be undertaken as a
core PHC service in order to link patients with appropriate follow-up and treatment services [20,
80], (v) disease detection coupled with intervention and ongoing medical care can lead to
significant health gains in the short and medium term [76, 77, 78] and (vi) reliance on externally
imposed research agendas to generate sustainable health gains is unlikely to be successful in the
long term – coordinated efforts are required to build and maintain this capacity within extant
remote PHC services [81].

2.2.9. The Aboriginal and Torres Strait Islander Adult Health Check
The AHC is a complex public health intervention comprising an array of (i) primary prevention
activities, (ii) disease detection manoeuvres, (iii) social enquiry and (iv) the obligation to
provide treatment, secondary/tertiary prevention and/or referral for the identified needs of
individual patients [19]. Together, these four components comprise a ‘health assessment’
consultation. The constituent AHC clinical preventive services may fit into one or more of these
four aspects of the health assessment consultation, depending on the age, gender, and temporal
context in the continuum of care in which the AHC is delivered.
Much of the content of the AHC comes from the RACGP’s guidelines for preventive activities
[58], and an evidence base for preventive activities authored by experts in Aboriginal PHC
settings [60, 62, 70, 82]. Within the Medical Benefits Schedule (MBS) item descriptor for the
AHC [19], there are two stated objectives: (i) “to ensure that Aboriginal and Torres Strait
Islander people receive the optimum level of health care by encouraging early detection,
diagnosis and intervention for common and treatable conditions that cause considerable
morbidity and early mortality” and (ii) “assessment of a patient's health and physical,
psychological and social function and consideration of whether preventive health care and
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education should be offered to the patient, to improve that patient's health and physical,
psychological and social function” [19].
While not stated explicitly, the rationale for these two interrelated objectives appears to arise
from the complex range of factors that impact on Indigenous health, described and depicted in
the AHC supplementary reference material for medical practitioners (Figure 2.1) [83].

Figure 2.1: Factors impacting on Indigenous health status
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Source: Department of Health and Ageing [83].

The MBS item descriptor for the AHC is structured to follow the flow of the patient
consultation: (i) obtaining a patient history, (ii) examining the patient, (iii) arranging
investigations if indicated, (iv) making an assessment of the health needs of the patient and (v)
providing health advice and implementing the appropriate interventions and/or referrals to
address the patient’s identified health needs. It nominates a checklist of 20 ‘recommended’ or ‘if
indicated’ items (Box 2.5), and 25 ‘mandatory’ (Box 2.4) preventive clinical services that must
be completed prior to claiming the financial rebate for the MBS item [19, 83, 84]. The rationale
for designating a constituent AHC service as mandatory is not explicitly stated in the
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documentation supporting the AHC (Appendix 1, p361). However, several observations can be
made: (i) mandatory services are more likely to involve issues identified as significant areas of
morbidity and/or mortality [19, 83, 84], (ii) mandatory services are more likely in areas
identified with significant access issues (for example: “[Indigenous] peoples experience reduced
access to community based mental health care, particularly care that is sensitive and culturally
appropriate” [83 p3]), (iii) some ‘if indicated’ items follow-on from positive findings with
regards to mandatory items, (iv) some ‘if indicated’ items may have greater regional variation in
prevalence – for example skin examination and trichiasis checks and (v) social enquiry is less
likely to be mandatory.
In summary, it appears that the rationale behind designating the mandatory AHC requirements
is to ensure that a minimum suite of preventive clinical services are delivered that (i) are
relevant to the common causes of morbidity and mortality, (ii) correspond to areas of PHC that
are known to have limited access or may be overlooked during routine PHC, (iii) encourage
some social enquiry and (iv) encourage PHC practitioners to provide some level of intervention
rather than the preventive check being an end in itself.
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Box 2.4: Checklist of mandatory AHC services
Pre Check
Verify Indigenous status
Explanation of check and likely benefits to patient
Verbal or written consent given by patient
Personal details (name, age, gender) and contact details
History
Patient medical history and current health problems
Risk factors
Family medical history
Medication usage
Immunisation status
Sexual and reproductive health
Physical activity, nutrition and alcohol, tobacco or other substance use
Hearing loss
Mood (depression and self harm risk)
Family relationships (is the patient a carer or cared for by others?)
Examination
Measurement of blood pressure, pulse rate and rhythm
Measurement of height and weight to calculate BMI, and, if indicated, waist
circumference
Oral examination (gums and dentition)
Ears and hearing (otoscopy and, if indicated, a whisper test)
Urinalysis (dipstick) for proteinuria
Investigations as required
Intervention
Assess the patient’s risk factors
Discuss results with the patient
Documentation of simple strategy of good health for the patient
Record of health check kept on file
Offer patient a written report about the health check
Source: Department of Health and Ageing [84].
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Box 2.5: Recommended or ‘if indicated’ (not mandatory) AHC services
Pre check
Alternative contact details
Obtain and examine previous medical records
History
Visual acuity
Work status
Environmental and living conditions
Examination
Waist circumference
Whisper test
Reproductive and sexual health examination
Trichiasis check
Skin examination
Visual acuity
Investigations
Fasting blood sugar and lipids
Random blood glucose
Pap smear
STI testing
Mammography
Intervention
Discuss risk factors with patient
Provide preventative health advice
Provide intervention activity: treatment, immunisation, referral, education or advice
Register patient for two yearly reminder of check
Source: Department of Health and Ageing [84].

A critique of the MBS AHC guidelines and supporting documentation forms part of my
analytical framework regarding the contribution of the AHC to remote PHC. This is covered in
the following chapter (p77).
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2.2.10. Reform of the AHC
The AHC has changed in the latest review of the MBS on 1/5/2010. Four former MBS
Aboriginal EPC items (child, adult and older person’s health checks) were merged into one
health assessment EPC item [85]. The updated MBS item descriptor, at point A34 [86], largely
retains the former list of ‘mandatory’ services, stipulating that the adult health assessment
involves ‘all’ of the nominated preventive clinical services (Box 2.6). Important changes
compared with the former AHC documents [19, 84] are (i) the exclusion of CVD risk
assessment, (ii) exclusion of the ‘if indicated’ list of services and (iii) reduction of the minimum
interval between AHCs from eighteen months to nine months.
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Box 2.6: The AHC item descriptor at point A34 of the 2010 Medical Benefits Schedule
This health assessment involves all of the following
History
Current health problems and risk factors
Relevant family medical history
Medication usage
Immunisation status
Sexual and reproductive health
Physical activity, nutrition and alcohol, tobacco or other substance use
Hearing loss
Mood (depression and risk of self-harm)
Family relationships and whether the patient is a carer, or is cared for by another person.
Examination
Blood pressure, pulse rate and rhythm
Height and weight to calculate body mass index and, if indicated, measurement of waist
circumference for central obesity
Oral examination (including gums and dentition)
Ear and hearing examination (including otoscopy and, if indicated, a whisper test)
Urinalysis (by dipstick) for proteinuria.
Investigations as required
Assessment
Assessing the patient using the information gained in the adult health assessment
Interventions
Making or arranging any necessary interventions and referrals, and documenting a simple
strategy for the good health of the patient.
Source: Department of Health and Ageing [86].

Nevertheless, the AHC constitutes a public health policy to deliver a preventive health care
package for individuals in a target population with a high burden of premature morbidity and
mortality. As a Medicare EPC item, the AHC is universal in its applicability to GPs working
with Indigenous Australians in a diversity of PHC settings across Australia. In the next section I
describe the remote PHC context – the setting of the greatest documented health disadvantages
for Indigenous Australians [9].
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2.3. The research context
Aboriginal and Torres Strait Islander Australians comprise 517,200 or 2.5% of the Australian
population and are comparatively young when compared to the national population profile [12].
Australia’s Indigenous population is growing steadily [87] and approximately a quarter live in
remote or very remote locations [87]. Within the NT, the Indigenous population is estimated at
66,600 (31.6% of the total NT population) [12], of whom, 81% live in remote or very remote
areas (outside metropolitan Darwin and Alice Springs) [87].

2.3.1. The health of Aboriginal and Torres Strait Islander Australians
The burden of disease and injury in Australia’s Indigenous peoples is not uniformly distributed.
One study estimated that for the 26% of Indigenous Australians living in remote areas, their
burden of disease and injury accounted for 40% of the total health gap between Indigenous and
non-Indigenous Australians [9]. Mortality rates for Indigenous Australians appear highest in
remote areas but actually decline in very remote areas [88, 89]. Across all jurisdictions however,
non-communicable disease contributes 70% of the health gap between Indigenous and nonIndigenous Australians [9].

2.3.1.1. Burden of disease and injury
During the period spanning 2001–2005, five leading causes accounted for three quarters of
deaths for Aboriginal and Torres Strait Islander Australians. These were:
•

circulatory disease;

•

external causes (including accidents, intentional self-harm and assault);

•

cancers;

•

endocrine, metabolic and nutritional disorders (mainly diabetes);

•

respiratory disease [12].

The same causes of death accounted for approximately two thirds of excess deaths (deaths
higher than the expected number based on age and sex specific rates for the non-Indigenous
population) among Indigenous Australians [12]. The NT has the highest rate of potentially
preventable mortality in Australia [90 p7.29]. Nationally, CVD, as the single greatest cause,
contributes 23.7% of the gap in Indigenous life expectancy [9, 12], and within the NT has been
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estimated to contribute 33% and 24% of the gap in Indigenous male and female life expectancy
respectively [91].
Preventable hospitalisations (also known as ambulatory care-sensitive conditions) for
Indigenous Australians occur at five times the rate of non-Indigenous Australians. Chronic
diseases contribute the greatest proportion of these, occurring at eight times the rate for other
Australians [12]. Hospitalisations for chronic disease contributed 22.4% of all Indigenous
hospitalisations compared with 8.2% for non-Indigenous Australians. This may be indicative of
inadequate use or access to PHC [90]. In particular, Indigenous admissions associated with type
two diabetes mellitus (T2DM) occurred at twelve times the rate of other Australians [12, 92]. In
the NT, Indigenous hospitalisation rates per 1000 population are 6.8 times those for other NT
residents [92].

2.3.2. Antecedents of chronic disease
2.3.2.1. Smoking
Tobacco is the single greatest contributing risk factor to the burden of disease, accounting for
approximately 17% of the health gap between Indigenous and non-Indigenous Australians [9].
In 2004-05, approximately 50% of Australia’s Indigenous population were daily smokers [93]
compared to a national average of 17.4% [94]. Indigenous men living in remote areas had a
higher smoking prevalence than their non-remote counterparts (58% compared with 49%) [93].
Hospitalisations for tobacco related disease in Indigenous Australians occur at 3.6 times the rate
for non-Indigenous Australians and within Australia, the NT has the highest rate of these
admissions [90 p7.37].

2.3.2.2. Nutrition
Low intake of fruit and vegetables affects all Australians [94], and is estimated to contribute 5%
of the health gap between Indigenous and non-Indigenous peoples [9]. This disproportionately
affects remote Aboriginal communities because of the greater expense and the logistical
constraints in accessing fresh produce. Nationally, 5% of the Indigenous population (15% in
remote areas and 2% in urban areas) reported that they did not consume vegetables daily and
14% stated that they did not consume fruit daily (20% in remote areas and 12% in urban areas)
[95]. In remote areas, the challenges are significant. The well person’s health check program
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conducted in remote communities in north Queensland described inadequate fruit consumption
(76% and 74%), inadequate vegetable consumption (98% and 97%) and low red cell folate
(44% and 36%) for male and female participants respectively [74].

2.3.2.3. Alcohol and other drugs
Alcohol use contributes 4% and illicit drug use a further 4% to the health gap between
Indigenous and non-Indigenous Australians [9]. Among the adult population, Indigenous
Australians are less likely to drink alcohol than non-Indigenous Australians (69.4% compared
with 83.6%), however, those that do are more likely to drink at hazardous levels [94]. Of
Indigenous Australians who consume alcohol, 22.6% of men and 21% of women drink to risky
or hazardous levels [96].
Indigenous Australians are more likely to have used illicit substances over the previous twelve
months than non-Indigenous Australians (26.9% versus 15.0%) [97]. The higher rate of
substance use has been described as both a consequence and a cause of social and economic
disadvantage [98]. Substance misuse includes volatile agents (glue, paint, petrol), cannabis,
opiates, amphetamines and Kava (Piper methysticum). Poly drug use is common. A study of
two communities in Arnhem Land estimated current cannabis use in adults aged 13 to 36 years
of 67% for males and 22% for females [99]. Heavy cannabis use in remote Aboriginal
communities has been associated with psychiatric illness and imprisonment [100]. Alcohol
related problems (54.1%), youth problems (47.9%) and illegal drugs (46.1%) are asserted as the
most common community stressors for remote Indigenous populations [101].

2.3.2.4. Physical activity
Among Australian adults, approximately 50% are not undertaking sufficient physical activity
for good health [94]. Physical inactivity is estimated to contribute 12% to the health gap
between Indigenous and non-Indigenous Australians [9]. Indigenous estimates of insufficient
activity are around 51%, with women (58%) more likely than men (43%) to be inactive [96].

2.3.2.5. Overweight and Obesity
Among Australian adults, approximately 50.6% and 52% of non-Indigenous [94] and
Indigenous [102] adults respectively are overweight or obese. High body mass is estimated to
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contribute 16% to the health gap between Indigenous and non-Indigenous Australians [9]. In
remote areas of Australia, there is regional variation in the proportion of Indigenous adults with
high body mass [74, 103]. Indigenous adults residing in non-remote areas are more likely to be
overweight or obese [95].

2.3.2.6. Emotional wellbeing
Mental disorders are estimated to contribute 10% to the health gap between Indigenous and nonIndigenous Australians. However, this is less prevalent in remote areas (4%) than non-remote
areas (14%) [9]. In addition, suicide contributes a further 3% to the health gap with similar rates
observed in remote and non-remote settings [9]. Indigenous Australians are hospitalised at the
same rate as non-indigenous Australians for mood and neurotic disorders but suffer a
disproportionate burden of hospitalisations for psychoactive substance abuse and schizophrenia
related disorders [96]. Within the NT, over the past 20 years, the Indigenous male suicide rate
has increased by 800% and non-Indigenous male suicide rate by 30%. Within the NT, the age
standardised suicide rate is 50.4 and 22.8 per 100,000 for the Indigenous and non-Indigenous
population respectively [104].

2.3.3. Social determinants of Indigenous health
By most social indicators, Australia’s Indigenous peoples experience the greatest social
disadvantages within an otherwise prosperous nation. Internationally, social disadvantage has
been associated with poorer health outcomes [105, 106]. For Indigenous Australians, the social
disadvantages are manifest across the entire life-course [107], from the intrauterine
environment, early childhood, education, working years and into old age.

2.3.3.1. Education
Education has been highlighted as a key performance indicator to close the gap in social and
health disadvantages [90]. Retention to year twelve has improved for Indigenous Australians
over the past two decades. In 2007, 43% of Indigenous students completed year twelve
compared with 76% for non-Indigenous students [12]. School completion varies by location
with 31% of Indigenous people living in major cities self-reporting year twelve completion,
22% in regional areas and 14% in remote areas [12]. The NT has the lowest proportion of
Indigenous residents reporting school completion at 10% [12].
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2.3.3.2. Unemployment
In 2006, for those aged 15 to 24 years, Indigenous adults were around three times more likely
than non-Indigenous adults to be unemployed or not studying (29.1% versus 9.0%). In very
remote areas, 39.5% of Indigenous adults aged 15 to 24 years were neither employed nor
studying, compared with 24.8% in urban areas. The NT had the highest proportion of youth in
Australia who were not working or studying at 42.1% [90]. This trend continues throughout
working life with the NT also having the lowest employment to population ratio in Australia of
34.6%. This number will fall further with the abolition of the Community Development
Employment Program (CDEP) – 20.3% of the NT Indigenous population aged 15 and above are
CDEP participants. Most of these are in remote or very remote locations [90].

2.3.3.3. Poverty
Indigenous Australians are almost twice as likely as non-Indigenous Australians to live in a low
income household (37% compared to 20%) [96]. Nationally in 2006, the median weekly
household income for Indigenous households was $398 compared with $612 for non-Indigenous
households [90]. The gap between Indigenous and non-Indigenous median weekly household
incomes was greatest in the NT ($332 versus $848) [90]. Individual median weekly incomes for
Indigenous people aged 15 years and over were 58.8 per cent of the incomes of non-Indigenous
people aged 15 years and over. Indigenous peoples were more likely to have low income (less
than $399 per week) in very remote areas (83.8 per cent) than in major cities (54.8 per cent)
[90].

2.3.3.4. Housing
Nationally in 2006, Indigenous peoples were 4.8 times more likely than non-Indigenous people
to live in overcrowded housing [90]. Indigenous residents in very remote areas (65.1 %) were
4.3 times more likely than urban peers (15.1 %) to be living in overcrowded housing and within
the NT, 65.9% of the Indigenous population live in overcrowded conditions [90]. Overcrowding
places enormous pressure on infrastructure and health hardware necessary for healthy living
practices. One study, based in the NT, described functioning amenities in only 38% to 68% of
surveyed houses [108]. Nationally, there have been modest gains in decreasing overcrowding
[90, 109], however, 23.4% of the 22,192 permanent dwellings in discrete Aboriginal
communities require major repairs and a further 7.2% require replacement [109].
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2.3.4. Primary health care in remote Aboriginal communities
The majority of PHC in Australia is provided by GPs in private practice who provide medical
services on a fee for service basis (subsidised by the MBS), often with an accompanying copayment from patients [110]. PHC is also provided by a much smaller number of salaried
medical officers in community health centres or in ACCHOs. Critics of Australia’s PHC system
have suggested that the MBS encourages “atomised practice” [110 p230], rather than holistic
provision of comprehensive PHC best suited to the needs of patients or populations.
In remote Aboriginal communities, PHC is often delivered by multi-disciplinary PHC teams
consisting of salaried GPs, RANs and AHWs. Financial incentives such as the MBS rebate
associated with the AHC may have limited impact on uptake by teams of salaried PHC
practitioners [111]. In addition to acute care services, remote PHC teams also undertake a broad
range of population health programs, undertake logistical arrangements for patient travel and
provide on-site coordination of visiting specialist care.
Scrimgeour outlines the components of a comprehensive PHC system for remote Aboriginal
communities. In this system he emphasises that health promotion is integrated into each level of
care rather than a stand alone entity (Table 2.1) [80]. The AHC fits within this system at several
levels. The AHC (i) has components of primary clinical care, (ii) covers population/preventive
health, (iii) links with specialist services and (iv) may contribute to program formation and
policy development. This system has now been adopted as the core strategy for the ‘close the
gap’ campaign [15].
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Table 2.1: Comprehensive primary health care system for remote Aboriginal communities
Primary clinical care
Treatment of illness using standard treatment protocols
24-hour emergency care
24-hour access to medical advice
Management of chronic illness
Population/Preventive health
Immunisation
Antenatal care
Appropriate screening
STI management activities
Secondary prevention of chronic disease
Specialist and Ancillary Services
Visiting specialists and allied health
Medical evacuation services
Hospital access
Funds to support transport and accommodation to access specialist care
Support Systems
Comprehensive health information system
Staff training and support
Management systems
Adequate infrastructure
Transport
Programs
To be determined by the priorities of the community
Environmental health, substance abuse, nutrition, aged and disability
Social and emotional wellbeing
Supported by Government resources
Advocacy and policy development
ACCHOs to identify, develop and implement policies for identified needs
Notes: STI = sexually transmitted infection, ACCHO = Aboriginal community controlled health organisation.
Source: [80 p106-108].
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2.3.5. PHC workforce in remote Aboriginal communities
The wide scope of activities performed by PHC teams in remote Aboriginal communities
requires adequate numbers of staff members who are appropriately trained [81, 112]. The Top
End planning study recommended staff to population ratios for the delivery of comprehensive
PHC [113] (Table 2.2).

Table 2.2: Recommended PHC staff to population ratios by community population size
Community

AHW

RAN

GP

> 3000

1:350

1:500

1:1000

1300 to 2999

1:250

1:450

1:1000

800 to 1299

1:200

1:300

1:800

400 to 799

1:100

1:200

1:600

250 to 399

1:75

1:200

1:400

75 to 249

1:75

1:150

1:400

< 75

1:50

1:150

1:400

population size

Notes: AHW = Aboriginal health worker, RAN = remote area nurse, GP = general practitioner.
Source: [113].

The recommended staff to population ratios are seldom met because of inadequacies in the
recruitment and retention of PHC professionals [113, 114, 115]. If anything, this issue has
deteriorated in remote areas because of population growth [116], combined with decreased
access to PHC professionals (Table 2.3). Between 1999 and 2006, the proportion of discrete
Indigenous communities with a population of 50 or more and located greater than 10km from a
hospital with resident (daily access) staff declined for each PHC professional group.
Concordantly, the proportion of discrete Indigenous communities with no access to PHC staff
increased for each professional group [117, 118]. This has implications for COAG’s aim to
increase the population coverage of the AHC in remote PHC settings. Faced with a growing
population and an apparent contraction in access to PHC practitioners, it is unlikely that greater
coverage of the AHC can be achieved without significant increases in the PHC workforce.
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Table 2.3: Access to PHC professionals for discrete Indigenous communities with a
population of 50 or more, located more than 10km from a hospital in 1999 and 2006
1999
PHC professional

2006

Resident

No access

Resident

No access

Female AHW

60%

19%

42%

38%

Male AHW

30%

47%

26%

49%

RAN

52%

8%

42%

27%

9%

15%

5%

33%

GP

Notes : PHC = primary health care, AHW = Aboriginal health worker, RAN = remote area nurse, GP = general practitioner.
Sources: 1999 Data [118]; 2006 Data [117].

2.3.6. Specialist outreach and allied health services for remote communities
A survey of 242 discrete Indigenous communities of more than 50 people located more than
10km away from a hospital demonstrated poor access to specialist and allied health
professionals (Table 2.4) [119]. While access to visiting specialists has been demonstrated to
benefit Indigenous health outcomes [120], lack of access may undermine the delivery of
coordinated and comprehensive PHC [121]. With regards to the AHC, several of the
‘mandatory’ services have implications for definitive diagnosis and/or treatment. This
potentially includes access to dentists, ear, nose and throat surgeons (ENT), mental health
services, audiology, and alcohol and other drug counsellors. Failure to secure access to these
services potentially undermines the stated objectives of the AHC – to provide treatment and/or
referral for the identified needs of the patient. This is explored in detail in the following chapter
(Chapter 3, p77).
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Table 2.4: Access to health professionals for discrete Indigenous communities of more
than 50 people, located more than 10km from a hospital
> Quarterly access

< Quarterly access

No access

Dentist

23%

35%

41%

Dietician

24%

26%

49%

Alcohol and Drug worker

23%

23%

53%

Mental health

29%

23%

47%

Physiotherapist

15%

24%

60%

Podiatrist

7%

7%

85%

Ear, Nose and Throat surgeon

8%

16%

74%

Surgeon

2%

3%

95%

Opthalmologist

10%

32%

57%

Optometrist

12%

27%

60%

7%

12%

80%

Health professional

Gynaecologist
Source: [119].

Remote Aboriginal communities pose significant challenges to the effective implementation of
complex interventions such as the AHC. Hypothetically, there is greater potential for benefit
because the burden of disease and injury is greater than in urban settings. However, several
significant contextual factors need to be considered. These include pervasive disadvantages in
the social determinants of health, declining access to PHC professionals and poor access to
specialist services relative to the needs of the community. All of these factors are present in the
community participating in this research.
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2.4. The research setting
In this section I describe the community and PHC service where I undertook my research. I
concentrate on aspects of the research setting that are relevant to the systematic implementation
of the AHC in terms of (i) the burden of disease, (ii) PHC systems and (iii) potential contextual
constraints on the ability of the PHC service to fulfil the stated objectives of the AHC.

Figure 2.2: The research setting
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2.4.1. Geography and climate
The study community is located in Arnhem Land in the ‘Top End’ of Australia. Located on the
eastern bank of one of north Australia’s large tidal rivers, the township was established in 1957
as a secular government trading/welfare and nursing post [122, 123, 124, 125]. The township
grew rapidly in size accommodating more than 16 language groups and dialects from the
surrounding region. Tensions between these groups ensued. Aided and abetted by grants
following the passage of NT land rights act in 1976, a strong homelands movement was forged
establishing 32 homelands centres over an area of approximately 1000km2 surrounding the
township (Figure 2.3). Motivations for the establishment of remote homelands included: an
attempt to seek a less stressful living environment [126], to maintain links and educate children
about ancestral estates [127], to fulfil customary obligations to protect sacred sites and manage
the landscapes to which they had affiliations, and for better health [126, 127, 128].

Figure 2.3: Study community ( not named), surrounding homelands and languages

Source: www.anu.edu.au/caepr

56

The township and outstations are situated in Australia’s tropical savanna, an area subjected to
climatic extremes (Figure 2.4). The wet season, between December and March/April renders the
township and many of its homelands inaccessible by road due to monsoonal floodwaters.

Figure 2.4: Monthly climatic conditions affecting the study community

Source: www.weatherzone.com.au

The township has a sealed airstrip with two commercial flights a day and steady traffic of
chartered aircraft. Homelands are variably accessible by boat, helicopter, unsealed airstrips or
by road during the dry season. A barge delivers goods, including fresh and frozen produce, to
the township two times per week and every fortnight alcohol is also delivered to those who have
a community sanctioned permit to purchase a regulated quantity.
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2.4.2. Demography and population mobility
The Australian Bureau of Statistics (ABS) 2006 Census of population and housing describes a
combined township and homelands population of 2260 Aboriginal persons, 355 (16%) of whom
are listed as homelands residents [129]. By contrast, the clinic register (last updated in 2005) has
a population of 2604 Aboriginal residents, some of whom may be temporary residents of the
community. These two estimates of the population differ by approximately 15% (χ2=36.4
P=0.001). Furthermore, the 2006 Census potentially has an undercount of up to 19% [130],
therefore, the true population may be closer to 2800. The 2006 Census enumerates 1284
Aboriginal adults aged 15 to 54 years of age – persons who would be potentially eligible for an
AHC [129]. Non-Indigenous residents (N=157) accounted for 7.6% of the township population
[129].

The Aboriginal population has a seasonal flux. In the dry season, a great number of township
residents disperse to the network of surrounding homelands. Motivations for this include
seeking less overcrowded accommodation, the desire to live in a quieter place, to engage in
subsistence production activities or to participate in ceremonial activities. The ceremonial
activities conclude towards the commencement of the wet season and many people in
homelands relocate back to the township to be close to amenities and services when the wet
season cuts off road access. Subsequently, overcrowding of township housing is significantly
exacerbated during the wet season.

2.4.3. Mortality
Analysis of a clinic-based register of 440 non-perinatal deaths in the community over a 25 year
period (1984-2008) revealed an estimated mean age at death of 48 years (SD: 20.5). The mean
age at death appears to have increased modestly for women over time (P=0.04), while men
appear to have experienced a marginal decline (non significant trend) in the mean age at death
over the last decade (Figure 2.5).
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Figure 2.5: Mean age at death by sex for the Aboriginal population at 5 year intervals
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The primary cause of death for Aboriginal residents of the community has been recorded by
resident nursing staff over the last 25 years. These data have not been compared with official
death certificates and secondary causes, such as T2DM, are not recorded. Within these
limitations, the four most commonly recorded causes of death were cardiovascular disease,
respiratory disease, cancers and external causes (accidental and non-accidental injuries) (Table
2.5). Altogether, these causes accounted for just under three-quarters of all documented deaths
and are consistent with national Aboriginal mortality statistics [12].
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Table 2.5: Documented principal causes of death by sex and for the total population
Cause of Death

Males

Females

Total population

Cardiovascular

29.6%

19.5%

25.3%

Respiratory

18.6%

23.8%

20.8%

Cancer

14.6%

18.9%

16.4%

13%

9.7%

11.6%

75.8%

71.9%

74.1%

External causes
Total

2.4.3.1. Mortality occurring between 15 and 54 years of age
Approximately half (N=216) of the recorded non-perinatal deaths in this community occured in
the age range (15 to 54 years) to which the AHC applies. For deaths occurring in this age range
men (N=135) accounted for 63% and women (N=81) 37% (Figure 2.6).

Figure 2.6: Deaths among adults aged 15 to 54 years at time of death over time by sex
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For deaths in this age range, four causes of death predominated (Table 2.6). These were CVD,
deaths due to external causes, cancer and respiratory disease. One third of deaths in this age
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range were attributed to CVD. The heavy burden of CVD as a cause of mortality in this age
group to which the AHC applies is consistent with national statistics for Indigenous Australians
[12]. It also suggests that mandatory detection and mitigation of CVD risk within the AHC
process has the potential to decrease the burden of CVD related premature mortality.
Deaths in this age range also display some differences compared to those for all adults (Table
2.5, p60). In this age range, deaths due to accidental and non-accidental injuries (external
causes) are more common and respiratory deaths are less common. In the case of the latter, this
may reflect the long lead time for chronic obstructive airways disease.

Table 2.6: Principal cause of death for adults aged 15 to 54 at death by sex and the total
population
Cause of Death

Males

Females

Total population

Cardiovascular

37.8%

25.9%

33.3%

External causes

18.5%

18.5%

18.5%

Cancer

11.9%

22.2%

15.7%

5.9%

13.6%

8.8%

74.1%

80.2%

76.3%

Respiratory
Total

2.4.4. Evacuations
An indication of the acute care burden for remote PHC practitioners can be gleaned from the
number of acute-care evacuations. Analysis of a clinic-based register of evacuations revealed
942 documented evacuations over a three year period (1/7/2006 to 30/6/09). Ninety-six percent
of evacuations were for Aboriginal residents. Two-thirds (67%) of these were for adults and
one-third involved children (age < 15 years). The majority (58%) of documented evacuations
occurred outside ordinary working hours (0800 to 1700). On average, there were 314
evacuations each year among Aboriginal residents, equivalent to 14% of the ABS enumerated
Aboriginal population [129]. Overall, the likelihood of an evacuation occurring on any given
day over the three years was 86%.
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2.4.5. Health workforce
In the year 2000, a health planning study identified staffing shortfalls for this PHC service.
Based on a estimated population of 2085 persons in the township and homelands in 2000, the
ideal staffing was determined to be 23 AHWs, ten RANs and four GPs [113]. At the time of
writing, in 2009, the staffing of the health service consists of three AHWs, ten RAN positions
and 1.6 doctors (one resident GP registrar and two part time senior remote medical practitioners
who visit the community). While the number of nursing staff approximates the estimated
population requirement in the year 2000, less than half of recommended GP workforce and less
than 15% of the recommended AHW workforce are in place. This is consistent with the decline
in the primary care workforce relative to population growth described for remote Aboriginal
communities (see 2.3.5, p52) and imposes significant human resource constraints on the ability
of the PHC service to provide preventive clinical services such as the AHC.

2.4.6. Visiting specialist and allied health professionals
Based upon the schedule for visiting specialists in 2009 and estimates visiting professionals
provided to me regarding the number of patients they consulted in an ‘average day’ the
estimated annual number of consultations for each specialty service is displayed below (Table
2.7). The mandatory AHC services such as screening for hearing impairment and otoscopic
examination may require referral to services such as audiology and/or ENT for definitive
diagnosis and/or treatment. The availability of these services will affect the ability of the PHC
service to provide the diagnostic and interventions services mandated by the AHC. For example,
extant dental services are already inadequate for the number of patients registered with the PHC
service with T2DM (N=145) and rheumatic heart disease (N=103), let alone for any dental
problems detected during the AHC.
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Table 2.7: Estimated annual number of consultations for visiting services
Health professional

Provider

Frequency

Estimated

Estimated consults

(duration)

consults per day*

per year†

General surgeon

NT DHF

6 weeks (1 day)

10

90

General physician

NT DHF

1 month (1.5 days)

8

144

Gynaecologist‡

NT DHF

4 month (1 day)

25

75

Ear nose and throat

NT DHF

6 months (1 day)

15

30

Australian

3 months (2 days)

8

64

NT DHF

6 months (1 day)

15

30

FHF

6 months (2 days)

10

40

Dentist

NT DHF

10 visits (2 days)

15

300

Mental health nurse

NT DHF

1 month (5 days)

7

420

Physiotherapist

RAHC

4 months (5 days)

8

120

Podiatrist

RAHC

6 weeks (5 days)

5

225

Nutritionist

NT DHF

3 months (2 days)

6

48

Occupational therapist

NT DHF

10 visits (5 days)

7

350

Cardiologist

NT DHF

6 months (1 day)

25

50

Audiologist

Hearing
Opthalmologist
Optometrist

Notes: NT DHF = Northern Territory Department of Health and Families, FHF = Fred Hollows Foundation, RAHC = Remote Area
Health Corps.
* Estimate provided to me by visiting services.
† Estimate derived by multiplying the estimated daily consults by the number of days in the community each year.
‡ The visiting Gynaecology service comprises three practitioners – a consultant, registrar and a women’s health nurse.

2.4.7. Primary health care systems
2.4.7.1. Patient recall
Patients who have an indication to be recalled to the clinic are recorded in a black A4 size diary
(Figure 2.7). The patient name, address and sometimes the reason for recall are written down.
At the start of each day a designated ‘coordinating nurse’ triages the recalls into a priority
system of 1 to 3, with 1 being the highest priority for recall. Patients who are not able to be
found or refuse to attend are rarely transferred to the following day’s recall list unless there is an
urgent indication. The recall book is open to all practitioners covering acute care and all
program areas. Acute issues are prioritised. Frequently there is only one clinic driver so there is
often competition for the services of the driver to pick up nominated patients. At times these
competing demands undermine the prioritisation system of the coordinating RAN. A separate
recall system has evolved for chronic disease patients. Male and female chronic disease reviews
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scheduled for the month are placed in plastic sleeves taped to the desk adjacent to the recall
book (Figure 2.8). When a chronic disease patient has been seen, their name is crossed off this
list with a highlighter and a new chronic disease appointment is scheduled according to the NT
preventable chronic disease routine recall schedule [131].
Figure 2.7: Health centre recall book

Figure 2.8: Chronic disease recalls and the evacuation register
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2.4.7.2. Health records
The health centre operates principally on a paper based medical record system. In addition, GPs
and the chronic disease nurse use a basic software program (Chronic Disease Register version
2.0) to print prescriptions, create patient problem lists and maintain disease registers for chronic
disease patients. An electronic health record (Primary Care Information System) was installed in
March 2010.

2.4.7.3. Referral system
The ‘visiting specialists’ folder is a red A4 sized folder containing 20 plastic sleeves with an
adhesive label attached denoting each referred service. These include the visiting medical and
allied health specialist listed previously (see Table 2.7, p63). Patients’ names, date of birth,
reason for referral and date of referral are written on lists within the plastic sleeves. Ideally,
referrals are made only after consulting a GP but, at times, some RANs have referred patients
without a GP consultation. On the day of a visiting service the relevant list is removed from the
folder and the coordinating nurse liaises with the clinic driver to locate and transport patients to
the clinic for review. The maintenance of the referral lists is dependent on the nurse
coordinating the reviews on the day. As patients are located, their names are crossed off the list.
At the conclusion of the day the list should be returned to the folder. A new list is then appended
or newly commenced for the next scheduled visit. Patients who were not seen the first time
should have their names transferred to the new list. At times, there have been significant process
issues regarding (i) the failure to return the list to the red folder, (ii) failure to transfer the names
of patients not seen to a new list and (iii) situations where multiple lists exist with insufficient
information recorded to enable prioritisation. Referrals are also made to program areas within
the primary care service (see Table 2.8, p68). In this case, patients are provided with a written
‘recall card’ nominating the time, date, program area and person to which they are referred.
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Figure 2.9: The ‘visiting specialists’ folder

2.4.7.4. Protocols and procedures
Clinical practice is guided by the Central Australian Rural Practitioners Association (CARPA)
standard treatment manual [71], the women’s business manual [132] and clinical procedures
manual [133]. Additional acute-care guidelines are available through the NT aero-medical
services retrieval manual. Most clinic rooms have a CARPA manual for ready access by PHC
practitioners. In terms of operational guidelines for the clinic or ‘how to get things done’ in the
community, very little is written down or accessible. This knowledge resides with incumbent
staff. New staff must approach longer-term staff to learn how to do things in the community.
There are no community specific orientation resources available for health staff.

2.4.7.5. Quality assurance
There are no formal quality assurance processes or clinical auditing programs operating within
the health centre. Small clinical auditing projects have been commissioned at times by GPs.
These are mainly done by medical students on short term placements.
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2.4.8. The organisation of primary health care delivery
The organisation of care is structured around acute care delivery, population health programs
and outreach visits to homelands. Acute care, including telephone advice, is provided 24 hours a
day, seven days a week and takes precedence over all other activities.
2.4.8.1. After hours care
Clinical staff (RANs, AHWs & GPs) participate in an after-hours on-call roster. One staff
member (RAN or AHW) is rostered to be ‘first-on’ and another staff member (RAN or AHW) is
rostered ‘second-on.’ GPs in the community are ‘third-on.’ On-call commences at 17:00 and
finishes at 08:00 the next morning. From the last call taken, RANs are entitled to a nine hour
break before commencing their next shift. When evacuations occur after-hours (see 2.4.4, p61)
both first and second on-call staff are required to attend. Evacuations in normal hours normally
involve at least one RAN and the GP.
The high burden of acute care and frequent after-hours evacuations often impact on staff
numbers the following day. When the clinic is ‘short staffed,’ in addition to acute care, the two
program areas prioritised are childhood immunisations and antenatal care (Figure 2.10). On
these days, other health programs and homelands outreach visits are often cancelled.
Figure 2.10: Sign on the clinic entrance Friday 20/2/2009.
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2.4.9. Population health programs
A variety of targeted programs are managed by designated RANs. However, the days these
programs actually function is dependent upon the current level of staffing, the burden of acute
care, and the number of staff absent on fatigue leave due to the overnight on-call requirements.
The clinic is nominally ‘closed’ on Thursday afternoons to enable staff to undertake meetings,
professional development activities or to catch up on patient recalls and paperwork. It is open
for ‘emergencies’ at all times.

Table 2.8: Timetable of health program activities during 2009

Morning

Afternoon

Monday

Tuesday

Wednesday

ANC/WH

ANC/WH

ANC/WH

Men

Men

Men

Men

CH

CH

CH

CD

CD

CD

Aged care

STI

Aged care

ANC/WH

CD

RHD

CD

Aged care

Teaching

STI

ANC/WH
CD

ANC/WH

ANC/WH

CH

CH

Thursday

Friday
ANC/WH
Men

Notes: ANC = Antenatal care, CD = Chronic Disease, CH = Child health/immunisation, WH = women’s health, Men = Men’s
Health, RHD = Rheumatic Heart Disease, STI = Sexually transmitted infections, Aged care = home visiting program.

2.4.9.1. Antenatal care and Women’s health
The number of antenatal patients usually fluctuates between 40 and 50. Duties of this RAN run
program include: shared antenatal care with the Royal Darwin Hospital, organisation of
transport for confinement, opportunistic well women’s checks (principally Pap smears and STI
checks), follow-up of Pap smear abnormalities, and the coordination of patients for review by
the visiting obstetric and gynaecology service. This nurse also has responsibility for active
management of the recall and referral lists for (i) cervical smear abnormalities and (ii) women
who are overdue for a Pap smear. Referral and recall lists are managed on a card-based system.
The women’s health nurse also receives support from a Darwin-based women’s health nurse
from NT DHF for one week every three months. This visiting nurse provides (i) professional
development, program monitoring and feedback to women’s health nurse, (ii) additional
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capacity to follow up women due for review and (iii) advice/mentoring about how to run the
program in a remote community context.

2.4.9.2. Men’s health
The ‘men’s clinic’ is scheduled to operate every morning. This clinic operates on a ‘drop in’ or
‘first come, first serve’ basis. It provides a nominal time when men can see a male member of
staff – a male Aboriginal health worker or male RAN. If deemed necessary, patients will be
referred to a GP.

2.4.9.3. Child health
The child health program is run by a designated RAN and includes (i) administration of
childhood vaccinations following the routine vaccination schedule, (ii) growth monitoring and
developmental assessment and (iii) participation in the annual healthy school aged kids
screening in collaboration with the NT DHF maternal and child health unit. The child health
RAN also assists the visiting paediatrician, by coordinating recalls and documenting basic
observations before their paediatric review.

2.4.9.4. Chronic Disease
The chronic disease program is scheduled to run for three days a week. The RAN who runs this
program also coordinates the pharmacy ordering for the health centre. Responsibilities in this
position include the provision of routine scheduled services for chronic disease care as set out in
the NT Preventable Chronic Disease Strategy (NT PCDS) routine recall schedule [131] and
coordination of chronic disease reviews with visiting specialists such as the ophthalmologist and
podiatrist. This position works closely with the GP’s role in chronic disease management.

2.4.9.5. Aged Care
This program serves the frail and aged who are not able to attend the health centre regularly for
review or to pick up their medication. Preparation takes place on Wednesdays with a RAN led
round on Thursdays to drop off medications and undertake disease monitoring for chronic
disease or palliative care.
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2.4.9.6. Sexually Transmitted Infections
The majority of screening for STIs is done in the context of either a well person’s check up or
when a patient presents requesting this service. Designated staff time is alloted on Friday for the
follow-up (treatment, contact tracing and notifying) of STIs and contact tracing for other public
health related infections such as acute post-streptococcal glomerulonephritis.

2.4.9.7. Teaching
The clinic is nominally closed on Thursday afternoons. This time is used variably to catch up on
paperwork, debriefing after critical incidents, staff meetings or teaching/in-service activities.
Formal teaching and professional development activities are infrequent. Over my time in the
community these have occurred less than once per month.

2.4.9.8. Outreach visits to homelands
Clinical staff undertake outreach visits to homelands once or twice per week during the dry
season. This involves two staff members – usually two RANs or a RAN and an AHW. GPs are
less frequently involved. The purpose of these visits is to supply patients with their regular
medication and provide ‘check ups’ for outstation residents who may not access the town based
clinic regularly. The content of these ‘check ups’ varies depending on which staff member is in
attendance, ranging from the administration of anti-helminth treatment alone through to the
inclusion of some preventive clinical services. Outreach visits are regarded as a circuit breaker
for health staff, providing an opportunity to get away from the busy main clinic environment.

2.4.10. Preventive healthcare initiatives
There are no scheduled program times for the delivery of preventive clinical services or health
promotion activities. Apart from the AHC program described in my thesis undertaken during
2005, the last community preventive health activity had been a “healthy heart week” in 1991,
staged in response to several young men dying from heart disease. Screening for chronic
diseases in adults is opportunistically performed by staff. A previous evaluation of the health
service published in 1995 commented that there was a need for screening programs in the
community due to a perceived under-diagnosis of chronic disease [134].
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2.4.11. Summary
The PHC service and community participating in this research, while large and relatively
accessible, has many of the contextual constraints typical of remote Aboriginal communities.
The burden of premature mortality, particularly CVD, is significant. However, the constraints of
understaffing relative to identified needs, a high burden of acute care, inadequate designated
program time for screening and chronic illness care, relatively poor access to visiting specialist
services compared with the anticipated disease burden and rudimentary systems of recall,
referral and patient transport pose significant challenges in meeting the stated objectives of the
AHC. These issues are synthesised in the following section where I identify the research
questions that I will address in my thesis.

71

2.5. Synthesis
In this chapter I have outlined the conceptual origins of the AHC based on the medical
profession’s experience with the PHE and introduced the context and setting of my research. I
will now discuss the implications for the AHC in this research setting from the perspectives of
policy, the PHC service, chronic disease outcomes and research issues identified by Aboriginal
health board members. I conclude by identifying the research questions that I will address in
following chapters.

2.5.1. Policy
The AHC is a major policy initiative to increase the delivery of preventive clinical services for a
target population with high risk of chronic diseases - the major contributor to the gap in health
outcomes between Indigenous and non-Indigenous Australians [9, 10, 91, 135]. In at least one
remote Aboriginal community there is some evidence that a systematic approach to screening
and treatment for chronic disease can lead to significant reductions in all-cause mortality and
progression to end stage renal failure within two to three years [76, 78]. However, in remote
Aboriginal PHC services, such as the one involved in this study, the high burden of acute care
presentations combined with low numbers of PHC practitioners relative to the identified needs,
suggests that there may be low capacity to opportunistically deliver health assessment
consultations such as the AHC. Health assessment consultations may need to be designated as a
core program within remote comprehensive PHC systems and delivered systematically in order
for health outcomes to be realised at a population level [31, 80]. This issue was highlighted by
my PHC colleagues and Aboriginal health board members during the consultation phase (see p
xxi) and affected the way the AHC program was subsequently delivered. Thus, my systematic
delivery of the AHC as an outreach service within an under-resourced remote PHC service is an
issue that needs to be considered regarding the transferability of my research findings.
When the AHC was first implemented, it contained a mandatory predetermined suite of
preventive clinical services [19]. The new item descriptor retains a very similar checklist of
preventive clinical services for adults [136] as the original AHC item descriptor [19]. Thus,
comments throughout my thesis critiquing the mandatory checklist approach to health
assessment consultations retain their relevance. The checklist approach could be interpreted as a
retrograde policy, having more in common with multiphasic screening than modern approaches
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to the PHE. The extensive reviews undertaken by the CTFPHE and USPSTF have emphasised
the individual tailoring of preventive services delivered to patients based on their age, sex and
identified needs across the life-course [34, 37]. The CTFPHE also explicitly stipulated that the
decision to deliver a given preventive clinical service needed to be based upon a contextual
appraisal of the clinical practice and health care setting to which recommendations are applied
[35]. Remote Aboriginal communities are a setting with significant challenges to the provision
of follow-up care, including poor access to specialist services such as dentists, audiologists and
otolaryngologists. Experience suggests that screening with no treatment benefits neither the
patient nor the health system [20, 26, 31, 73]. The key principles behind the development of
guidelines for any given preventive clinical service are (i) that the service does more good than
harm [35, 36, 37], and (ii) that practitioners are given enough information to decide whether or
not to deliver a given preventive service based on their PHC context [35, 36]. The ability for
remote PHC practitioners to make a contextualised decision is curtailed by the mandatory
format of the AHC.
If PHC practitioners in under-resourced remote Aboriginal PHC services are to be granted little
clinical discretion in what preventive clinical services are delivered during a health assessment
consultation, it is reasonable to expect that the mandatory AHC services have an adequate
rationale for achieving the stated objectives of the AHC. Of concern, the rationale for the
inclusion of some mandatory AHC items, including how they contribute to the stated aims of
the health assessment consultation, is not explained in the AHC documentation [19, 83, 84],
AHC guidelines [62], or the evidence base underlying the development of the AHC [60, 70].
Furthermore, some of the mandatory AHC items aimed at disease detection appear to have little
evidence for effectiveness regardless of the setting in which they are applied [137]. These issues
contravene the lessons learnt by the USPSTF in formulating guideline recommendations – that
the justification for the inclusion of items with limited evidence needs to be clearly
communicated to clinicians so they can make an informed decision regarding whether or not to
implement a given preventive clinical service [36, 37]. Failure to provide this level of detail in
guidelines risks the introduction of potential harms to the health service or health consumers
[20, 35, 36]. Thus, my first objective is to review the evidence regarding the contribution of the
mandatory AHC items to the two stated objectives of the AHC in a remote Aboriginal PHC
context (Chapter 3, p77).
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2.5.2. Health service
The health service participating in this research has similarities and differences with other
remote Aboriginal community health services. Consistent with the contraction of PHC staff
available in remote communities (see 2.3.5, p52), the PHC service participating in this research
is understaffed relative to identified needs [113]. Contrasting with a comparable remote health
service [138], the burden of acute care, as suggested by the rate of acute care evacuations is
significantly greater in this research setting. This has repercussions on the capacity of the health
service to undertake systematic health assessment programs. However, remote PHC services
may also have a pre-existing orientation towards comprehensive PHC including provision of
preventive clinical services [80]. While designated program times for health assessments may
be absent, provision of comprehensive primary care includes a protocol for a ‘Well Person’s
Health Check’ that pre-dates the introduction of the AHC [71]. In addition, programs for the
management of chronic diseases are well established. Thus, the introduction of the AHC is in a
PHC context where preventive services may already be established to some extent. Therefore, I
have identified two further research questions regarding the introduction of the AHC into a PHC
setting where preventive care is already delivered. First, what does the introduction of the AHC
contribute to the recorded delivery of preventive clinical services compared to the recorded
delivery of preventive care prior to the AHC? Second, what does the AHC contribute to the
identification and initiation of interventions for chronic conditions, compared with PHC
documented prior to the AHC?
The AHC item descriptor mandates that referrals to specialist services should be made for
relevant issues identified during the AHC. The participating health service, being large and
relatively accessible, may have better access to visiting specialist services compared with
smaller remote Aboriginal communities. However, access to visiting referred services of
relevance to mandatory AHC items such as dentistry, audiology and otolaryngology may be
inadequate relative to the expected population requirement (see 2.4.6, p62). Furthermore, the
extant PHC systems for referral, recall, patient transport and ensuring the receipt of referred
services are rudimentary. Thus, another research objective identified is: to determine the
proportion of AHC initiated referrals that have recorded referral completion (Chapter 6, p168).
2.5.3. Chronic disease outcomes
Throughout the evolution of the PHE, the principal premise has been that early identification of
disease and initiation of treatment can improve both the quality and quantity of life. In
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Australia, substantial health and political resources are now being committed to pursue this
agenda generally [64], but also specifically for Australia’s Indigenous peoples [17]. The single
greatest contributor to the health gap between Indigenous and non-Indigenous Australians is
CVD [9]. In the participating community, a third of all deaths in the age range to which the
AHC applies have been attributed to CVD. Thus the final research objective I address in the
second section of my thesis is: to determine the impact of the introduction of CVD risk
assessment during the AHC on the identification of patients with elevated CVD risk and the
recorded delivery of prevention services for CVD.

2.5.4. An Aboriginal-asserted strategy for health promotion
The broader scope of Indigenous health determinants, particularly in social and cultural domains
is recognised explicitly in the National Strategic Framework for Aboriginal and Torres Strait
Islander Health [139] and the AHC supplementary reference material (Box 2.7) [83].

Box 2.7: Definition of Aboriginal health in the National Strategic Framework
For Aboriginal and Torres Strait Islander peoples health does not just entail the freedom
of the individual from sickness but requires support for healthy and interdependent
relationships between families, communities, land, sea and spirit. The focus must be on
spiritual, cultural, emotional and social well-being as well as physical health. [139]

As a participatory researcher and clinician working within an Aboriginal community controlled
health service (see p xxi), I am often mandated to engage with determinants of health in the
social and cultural domains. With regards to my research on the AHC, members of the
Aboriginal health board requested that the scope of my research be extended beyond the
detection of disease to engage with the broader social and cultural determinants of health. It was
requested that I also investigate Aboriginal ways that lead to better health, in particular, the
health benefits that were asserted to arise from fulfilling obligations to care for country. This
research comprises the third section of my thesis.
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2.5.5. Research questions identified
1. What is the evidence supporting the contribution of the mandatory AHC services to the
stated objectives of the AHC in a remote PHC setting? (Chapter 3, p77)
2. What is the contribution of the AHC to the identification and intervention for chronic
conditions? (Chapter 4, p112)
3. What does the AHC contribute to preventive clinical services compared to those
recorded prior to the AHC? (Chapter 5, p135)
4. What proportion of AHC initiated referrals have documented referral completion?
(Chapter 6, p168)
5. Does the introduction of CVD risk assessment during the AHC result in earlier
identification of elevated CVD risk and/or improved delivery of secondary prevention
for CVD? (Chapter 7, p188)
6. Can the population health data obtained during systematic delivery of the AHC be used
to evaluate an Aboriginal asserted model of health promotion. Specifically, what are the
associations between caring for country participation and health outcomes relevant to
excess Aboriginal morbidity and mortality? (Section 3, p207)
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Chapter 3 The Adult Health Check in remote primary
health care
3.1. Introduction
In the previous chapter, I described the medical profession’s experience with the PHE (Chapter
2, p30). Three aspects of the PHE, related to the effectiveness and acceptability of this service
emerged. First, with regards to the form or content, great efforts have been made by
organisations such as the CTFPHE and the USPSTF to (i) rationalise the number of preventive
clinical services within the PHE [34], (ii) recommend and grade constituent preventive clinical
services within the PHE based on the best available evidence for efficacy in PHC settings [37],
(iii) recommend different preventive clinical services based on the age and gender of the patient
across the life-course [32, 33] and (iv) outline the considerations for practitioners regarding
whether or not to apply a preventive service in cases where there is insufficient evidence
regarding its effectiveness in PHC [36]. Second, concerning the implementation of the PHE, the
designated ‘check-up’ consultation remains popular with PHC professionals and patients
because (i) it is perceived to improve the doctor-patient relationship [41], (ii) it provides a
structured consultation around prevention [43, 44, 45], and (iii) the PHE may alleviate patient
worry [56]. Third, contrasting with the universal suite of manoeuvres historically undertaken in
‘multiphasic screening,’ contemporary application of the PHE focuses on tailoring the content
of the preventive consultation around the identified needs of individual patients.
Some of the aspects of the PHE, described above, are reflected in the two interrelated objectives
of the AHC: (i) to “ensure that Aboriginal and Torres Strait Islander people receive the optimum
level of health care by encouraging early detection, diagnosis and intervention for common and
treatable conditions that cause considerable morbidity and early mortality” and (ii) “assessment
of a patient's health and physical, psychological and social function and consideration of
whether preventive health care and education should be offered to the patient, to improve that
patient's health and physical, psychological and social function” [19]. Therefore, the apparent
(but unstated) rationale for the AHC is to provide a targeted suite of preventive clinical services,
nestled within a holistic understanding of the bio-psycho-social milieu of individual patients.
However, the MBS item descriptor stipulates a ‘mandatory’ set of services that must be
performed in order to claim the Medicare rebate for the health assessment (see 2.2.9, p38).
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Hence, concerning the third aspect of the PHE described above, as health policy, the AHC
appears to reflect the approach undertaken in ‘multiphasic screening’ (see 2.2.1, p30) rather than
contemporary tailoring of the PHE to the identified needs of individual patients.
Subsequently, in this chapter I apply an analytical framework to the assessment of the AHC that
encompasses two related themes: (i) a policy critique, (ii) appraisal of the evidence for the
contribution of the mandatory AHC preventive clinical services to the two stated objectives of
the AHC in the remote PHC context. However, several aspects of the remote PHC context need
clarification with regards to my analytical framework. These are: (i) the method of AHC
delivery, (ii) the RACGP’s principles of screening and preventive care, (iii) the methods used in
published guidelines to determine the effectiveness of preventive clinical services (iv) the
generalisability of these findings to remote Aboriginal PHC services and (v) the temporal
context of the AHC in the continuum of care.

3.1.1. The method of AHC delivery
For PHC services, the two principal approaches to the delivery of the AHC are to either: (i)
provide the AHC opportunistically when a patient presents to the health service for other
reasons or (ii) attempt to actively engage patients who are not otherwise seeking care. In terms
of nomenclature, the first approach has been described as ‘case finding’ [140], or ‘opportunistic
medical screening’ [141], and has been criticised as being non-systematic, prone to sub-optimal
health benefits for target populations and providing inadequate information for the evaluation of
the service [141]. The second approach has been described as population screening, defined as:
“the systematic application of a test or inquiry across a population to identify those individuals
at sufficient risk of a specific disorder to benefit from further investigation or direct preventive
action, among persons who have not sought medical attention on account of symptoms of that
disorder” [142]. However, it is worth reiterating that the AHC is not a screening service [84]. It
is a ‘health assessment’ comprising disease detection manoeuvres, social enquiry, provision of
health advice, and initiation of treatment and/or referral for the identified needs of the patient
(see 2.2.9, p38).
The way the AHC is delivered harbours several implications. First, if an ‘opportunistic’
approach is taken, the implied promise to the patient (already seeking care) is to provide better
or more comprehensive care than was initially sought from the PHC service. This compares
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with a population approach, where patients (not seeking care) participate on the understanding
that benefits will ensue [140]. Second, opportunity costs to health practitioners and potential
harms to patients are magnified in a population approach [140]. This is because a greater
number of people are offered tests and/or interventions than would be expected if the service
was offered opportunistically. Potential harms include (i) complications of investigations for
detected abnormalities, (ii) unexpected side effects of detection manoeuvres or subsequent
management, (iii) the psychological impact of a diagnostic label and (iv) the diversion of finite
health resources [143]. Third, systematic implementation of ineffective manoeuvres may
potentially reduce the credibility of health providers within the community and may prejudice
any further attempts to introduce population health measures [140]. Fourth, as a consequence of
the above issues, the burden of proof for efficacy and effectiveness is greater if systematic
approaches to reach populations (including those not seeking care) are undertaken [141, 144].
In this chapter I evaluate the AHC from a systematic application perspective for several reasons.
First, one of the original stated aims of the AHC was to “lift the health of the population” [8,
10]. In the setting of remote PHC, this would require either systematic health system
intervention to increase service capacity to deliver the AHC opportunistically, or the
reorientation of PHC systems to systematically increase access to health assessment
consultations – most likely through an outreach approach [74, 145]. Second, with regards to the
first AHC objective, to detect and intervene for common causes of morbidity and early
mortality, the evidence favours a systematic screening and treatment program with broad
population coverage [78], rather than a once-off health assessment service [73]. Third,
increasing the population coverage of the AHC is now an explicit policy position to ‘close the
gap’ in Indigenous health outcomes [17]. Fourth, the limitations of opportunistic health centre
based delivery were recognised by PHC practitioners and Aboriginal health board members
during my research consultation because of the high acute care workload and inadequate human
resources. Instead, an outreach approach to the implementation of the AHC was identified as the
preferred method of delivery (see p xxi).

3.1.2. Principles of screening and preventive care
The principles and practice of screening, originally published by the World Health Organisation
(WHO) [31], have been widely adopted for the delivery of preventive clinical services
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Box 3.1) [60, 146]. This includes the National Aboriginal Community Controlled Health
Organisation (NACCHO) [60] and the RACGP [62]. Thus, for disease detection manoeuvres
within the AHC, these services should ideally encompass diagnosis, treatment and control of
disease [37]. Direct action towards these ends should be available to all AHC participants [141].
These criteria do not apply to mandatory AHC preventive clinical services where the primary
purpose of the service is not disease detection.
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Box 3.1 RACGP recommendations regarding screening and preventive care
The condition
should be an important health problem;
should have a recognisable latent or early symptomatic stage;
the natural history of the condition, including development from latent to declared
disease, should be adequately understood.
The test
should be simple, safe, precise and validated;
should be acceptable to the population targeted;
the distribution of test values in the target population should be known and a suitable cutoff level defined and agreed.
Treatment
there should be an effective treatment for patients identified, with evidence that early
treatment leads to better outcomes;
there should be an agreed policy on who should be treated and how.
Outcome
there should be evidence of improved mortality, morbidity or quality of life as a result of
screening and that the benefits of screening outweigh any harm;
the cost of case finding (including diagnosis and treatment of patients diagnosed) should
be economically balanced in relation to possible expenditure on medical care as a whole.
Consumers
should be informed of the evidence so they can make an informed choice about
participation.
Source: The RACGP ‘Red Book’ [146 p vii].

Scientific evaluations of screening manoeuvres are subject to several biases including lengthtime bias, length-biased sampling, selection bias and over-diagnosis bias [144 p1829]. The only
study design that effectively eliminates these sources of bias is a RCT [144], and as such, a
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hierarchy and chain of evidence needs to be examined before the efficacy and effectiveness of a
given disease detection manoeuvre can be determined [147, 148]. Ideally, the safety, efficacy
and effectiveness of preventive clinical services aimed at disease detection, should be
determined before they are implemented [141]. However, for policy makers, the prerequisite
information may not always be available [149, 150]. The perceived need for policy makers to
‘do something’ may prevail in lieu of definitive evidence [149].

3.1.3. Published methods used to determine the effectiveness of preventive clinical
services
The RACGP’s red book and NACCHO’s guide to preventive services for Indigenous
Australians rely on evidence derived by other agencies, particularly the USPSTF (see 2.2.6,
p35). The USPSTF assess the efficacy of preventive clinical services based on the strength of
scientific literature using an evidence hierarchy similar to Australia’s NHMRC and the RACGP
[37]. Prominent in the evaluation of the efficacy of a given preventive clinical service is the use
of systematic reviews and RCTs [147, 148]. In addition, the USPSTF outline a causal chain of
evidence and key questions in an analytical framework to assess the effectiveness of a
preventive service when applied in the PHC setting [37].

3.1.3.1. Critique of evidence based medicine in complex public health interventions
While the evidence based medicine approach of the USPSTF provides a rigorous appraisal of
efficacy [37, 148], their approach, reliant on systematic reviews, raises some issues including:
•

the inclusion of studies based on research design rather than the quality of the
intervention;

•

the transferability of findings from the research setting to the PHC setting;

•

bias towards interventions with a medical rather than social focus;

•

bias towards interventions targeting individuals rather than communities;

•

failure to take adequate account of context – particularly for marginalised or
disadvantaged populations;

•

failure to take adequate account of upstream policies affecting employment, education,
poverty, risk exposure and access to services

•

failure to include effects upon the therapeutic relationship between physician and
patient [151, 152, 153].
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In sum, the USPSTF, and subsequently the RACGP and NACCHO may be overly reliant upon
the internal validity of preventive clinical services in the controlled experimental environment
(efficacy) rather than the external validity or generalisability of the clinical services to real
world situations (effectiveness) [154, 155]. However, the USPSTF sees its purpose as
“providing users with information about the extent to which recommendations are supported by
evidence, allowing them to make more informed decisions about implementation” [37].
Practitioners and policy makers are then required to appraise the evidence based on the context
in which they operate [35, 148, 152].

3.1.4. Evidence based public health in remote Aboriginal PHC
The above critique of evidence based medicine is considered to apply to Indigenous PHC
settings. However, additional concerns have been expressed about systematic review methods,
particularly the non-inclusion of issues such as colonisation, dispossession, racism and
assimilation. These factors are felt to affect health outcomes and moderate the effectiveness of
interventions [156]. Very few RCTs in Indigenous Australian populations have been
undertaken, particularly involving adults [157]. When attempted, often context specific barriers
are encountered [158, 159]. Therefore, AHC mandated preventive clinical services are
contingent on evidence derived in other settings, often for different population subgroups [60,
137].
In compiling their evidence base for preventive clinical services, NACCHO applied the WHO
criteria [31] for screening “where possible” [60 p12]. However, there was a noted absence of
clinical trials for preventive manoeuvres involving Indigenous Australians [157]. Therefore,
‘expert opinion’ was central to forming the final recommendations. NACCHO’s guiding
principle for recommending any given preventive clinical service was that “evidence against the
ability to generalise was required before interventions were deemed not to apply to the
Aboriginal and Torres Strait Islander population” [60 p12].

3.1.5. Temporal context
Consideration must also be given to the temporal context in which the AHC occurs [160]. In
remote Aboriginal communities there is seldom more than one PHC provider. Extant services
(ideally) provide the full range of comprehensive PHC services across the life-course (see 2.3.4,
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p50). The AHC occurs at some point in this continuum of care and the effectiveness of its
constituent services is predicated, in part, on a pre-existing therapeutic relationship between
patients and PHC practitioners. The establishment of therapeutic relationships is no easy task
given the history of dispossession, high non-Indigenous staff turnover, language and cultural
barriers and a general distrust of western medicine [161, 162, 163]. Patient-centred practice in
this setting includes a substantial time commitment to establish patient trust, aided by efforts to
learn an Aboriginal language and the demonstration of knowledge of Aboriginal world views,
particularly the kinship system [161, 164].
For PHC practitioners new to an Aboriginal PHC service, the breadth of a health assessment
consultation is likely to be expansive when establishing the therapeutic relationship. The
corollary is, if rapport is already established and a patient’s bio-psycho-social milieu is well
understood by a long-serving PHC practitioner, the health assessment consultation may be more
focussed. Insistence on absolute fidelity to the AHC mandated services without any regard for
patient-centred practice may in some cases be problematic or jeopardise one of the identified
benefits of the PHE – enhancing the patient-PHC practitioner relationship. For example, some
mandatory AHC medical history items such as enquiry about STIs and self harm can be
considered taboo or carry stigma. For other mandatory AHC items, the ability to diagnose and
intervene may be compromised by poor access to referred services [20]. On this point,
NACCHO distanced itself from the MBS item descriptor for the AHC [60 p8]. NACCHO,
concurring with contemporary approaches to the PHE [35, 148, 152], emphasises contextual
discretion in what services are delivered during a health assessment consultation.
In summary, in remote Aboriginal PHC services, uncritical application of a predetermined suite
of preventive clinical services may potentially introduce opportunity costs for PHC practitioners
or jeopardise the cooperation and engagement of Aboriginal peoples with their PHC service
[20]. What is required for remote PHC practitioners is a contextual evaluation of the
contribution of the AHC mandated preventive clinical services to the stated objectives of the
AHC in remote PHC [148, 151, 152, 160].

3.1.6. Objective
My objective in this chapter is to examine the contribution of the mandatory AHC items to the
stated objectives of the AHC in remote Aboriginal PHC at three conceptual levels: (i) health
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policy, (ii) the detection and intervention for common population causes of morbidity and early
mortality and (iii) the assessment and intervention for the patient’s bio-psycho-social function.

3.2. Methods
Several data sources were included in the review. The following online electronic databases
were used: PubMed [165], Cochrane database of systematic reviews [166], clinical evidence
[167], Cumulative Index to Nursing and Allied Health Literature and the Google search engine.
Online resources dedicated to systematic reviews of preventive clinical services were also used.
These included the Canadian Task Force on Preventive Health Care (formerly the CTFPHE)
[168], the Guide to Community Preventive Services [169], and the Agency for Healthcare
Research and Quality that hosts the USPSTF [170]. Australian specific resources were included
including the RACGP ‘Red Book’ [58, 146], ‘Green Book’ [61], and sources specific to
Aboriginal health. These included the Australian Indigenous Health Infonet [171], and
publications relevant to the delivery of evidence-based PHC [60, 70, 71].
Documentary sources for the policy critique included: (i) the MBS item descriptor [19], (ii) the
Department of Health and Ageing (DOHA) AHC supporting information document [84] and
(iii) the DOHA supplementary reference material for health practitioners document [83]. These
documents are no longer available on the internet. Therefore, they have been included as an
appendix in my thesis (Appendix 1, p361).
Mandatory AHC services were examined using a modified set of the USPSTF analytical
questions and the RACGP/NACCHO principles of screening and preventive care [37, 58].
Evidence was sought on (i) the prevalence of the target condition in Aboriginal peoples, (ii) the
efficacy of the screening/assessment manoeuvre, conducted by PHC professionals, to detect
either the target condition or a pre-clinical intermediate condition (for disease detection AHC
services), (iii) type, availability and/or effectiveness of treatment or intervention within PHC,
(iv) the contribution to a basic health assessment of the patients bio-psycho-social function
and/or enhancement of the patient-practitioner relationship and (v) possible adverse outcomes of
screening/assessment or treatment/intervention. The results are presented in tables at three
conceptual levels relevant to remote PHC: (i) preventive clinical services that satisfy both
objectives of the AHC and are potentially transferable to remote PHC, (ii) preventive clinical
services that may have contextual constraints in remote PHC, limiting their ability to satisfy the
85

population objective of the AHC and (iii) preventive clinical services that (a) have significant
issues regarding their documented rationale for inclusion in the AHC or (b) their ability to
satisfy either of the stated objectives of the AHC.

3.3. Results
3.3.1. Policy critique
I identified five principal issues in the policy critique. These were: (i) insufficient
documentation of the rationale for the AHC, (ii) lack of clarity regarding the implementation of
the AHC, (iii) inconsistencies regarding the mandatory content of the AHC, (iv) the
construction of the AHC as a ‘mandatory’ list of services and (v) inadequate documentation
regarding the rationale for some mandatory AHC preventive services.

3.3.1.1. Rationale for the AHC
The two objectives of the AHC have been quoted in the second paragraph of the introduction to
this chapter (see 3.1, p77). The first refers to a population approach to providing early detection
and intervention for common causes of morbidity and early mortality. The second refers to the
assessment of an individual’s bio-psycho-social function and consideration of what can be done
to improve the patient’s bio-psycho-social function. Missing, in the AHC documentation, is an
adequate rationale linking the individual and population objectives.
In the supporting information documentation it states that the AHC is not a screening service
[84]. However the population objective of the AHC clearly involves some screening – early
detection of common causes of morbidity and early mortality [19]. The distinction between
population screening and implementation of a health assessment consultation within a
population can be made on the basis of intervention. As defined in the introduction, medical
screening involves the identification of persons within a population likely to benefit from
further investigation or direct preventive action [142]. By contrast, a health assessment
consultation requires that further investigation, referrals and appropriate interventions are
instituted on the basis of the individual needs of a patient [19, 84]. A health assessment
consultation also contains elements such as social enquiry that cannot be regarded or evaluated
as screening activities. These issues are presented schematically below (Figure 3.1).
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Figure 3.1: AHC objectives, linkages with population health and classification of
mandatory AHC items in remote PHC

Remote PHC context
AHC Objective 2

AHC Objective 1

Population

Individual health

screening

assessment

AHC Items 1

AHC Items 2

AHC Items 3

Notes: AHC = adult health check, PHC = primary health care
AHC Objective 1: “to ensure that Aboriginal and Torres Strait Islander people receive the optimum level of health care by
encouraging early detection, diagnosis and intervention for common and treatable conditions that cause considerable morbidity and
early mortality” [19].
AHC Objective 2: “assessment of a patient's health and physical, psychological and social function and consideration of whether
preventive health care and education should be offered to the patient, to improve that patient's health and physical, psychological
and social function” [19].
AHC Items 1: Mandatory disease detection AHC items with inadequate PHC capacity to lead to diagnosis and/or intervention
AHC Items 2: Mandatory disease detection AHC items with adequate PHC capacity to lead to diagnosis and/or intervention
AHC Items 3: Mandatory AHC items contributing to assessment and/or intervention for bio-psycho-social function

While all of the mandatory AHC items arguably contribute to the individual assessment of a
patient’s bio-psycho-social function, the PHC context will influence which mandatory disease
detection AHC items satisfy the population objective of the AHC. Where adequate PHC
resources (adequate staffing, effective PHC systems for recall, referral, patient transport,
medications and access to referred services) exist to provide diagnostic and intervention
services, the mandatory disease detection AHC items satisfy both objectives of the AHC. Where
there are (i) inadequate PHC resources to diagnose or intervene or (ii) inadequate allocation of
PHC resources or priority setting within the PHC service to match the AHC mandated services,
the population objective of the AHC is not met. In these circumstances, mandatory disease
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detection AHC services (in terms of the AHC population objective) are effectively relegated to a
screening test – the identification of persons who may benefit from diagnosis or intervention. It
is worth noting that screening can have some benefits in its own right as a means to inform PHC
priority setting and resource allocation.
However, the above critique reveals (i) the potential contradiction between the population and
individual objectives of the AHC in its mandatory format, depending on the PHC context in
which the health assessment consultation is delivered and (ii) the need for a better rationale to
link the two stated AHC objectives. The closest statement to a rationale appears at point 1 of the
supporting information documentation and refers to a population approach: “Aboriginal and
Torres Strait Islander people have higher rates of illness and, on average, die much earlier than
other Australians. Regular health checks should help or prevent serious illnesses by early
detection and treatment” [84]. In this rationale, the perceived benefits of an individual health
assessment consultation between a patient and their PHC provider (see 2.2.4, p34), are not
mentioned [41, 45, 56]. The AHC constitutes a complex population health service intervention.
Additional elements that could strengthen the rationale and better link the two stated AHC
objectives include:
•

To provide a structured time and format for a preventive health assessment for
individuals within a target population with a high disease burden [55];

•

To provide a health service mechanism to facilitate reorientation of PHC to the care of
chronic conditions with a focus on prevention [81];

•

To better coordinate patient care from an initial health assessment to ongoing care for
chronic conditions [172].

3.3.1.2. Implementation of the AHC
Within DOHA’s supporting information documentation, at point 20, it explicitly states that the
AHC cannot be used to screen local populations – “the health check must be done on an
individual basis for individual patients” [84]. Regarding these statements, two issues require
clarification: (i) the way the AHC can be implemented within PHC services and (ii) the form or
content of the AHC.
To reiterate, screening is: “the systematic application of a test or inquiry across a population to
identify those individuals at sufficient risk of a specific disorder to benefit from further
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investigation or direct preventive action, among persons who have not sought medical attention
on account of symptoms of that disorder” [142]. It is unclear in the AHC documentation if the
exclusion of using the AHC to screen local populations refers to (i) the systematic application of
the AHC across a population or (ii) the distinction between ‘screening’ (identification of
disease) and a ‘health assessment’ consultation (the requirement to advise, refer and/or treat).
These issues are important because, opportunistic service delivery is likely to lead to suboptimal population health outcomes (see 3.1.1, p78). It is also worth noting that Australia’s
(former) prime minister [16], COAG [17] and Indigenous health advocates [10] all advocate
increasing the population coverage of the AHC as a means to decreasing health disparities
between Indigenous and non-Indigenous Australians. Furthermore, remote PHC systems rely on
the systematic or program approach to quarantine staff time for core program activities –
including health assessments [80].
With regards to the content of the AHC, at point 20 of the supporting information
documentation, it states: “investigations should be done or arranged, if they are clinically
indicated for the individual patient, not as routine or standard practice for everyone in a
particular community” [84]. The AHC comprises a mandatory suite of preventive clinical
services. The AHC mandatory requirements limit the clinical discretion advised in DOHA’s
own documentation – whether the preventive clinical service relates to disease detection,
investigations, social enquiry or intervention. For example, one of the mandatory AHC items is
CVD risk assessment. This in turn requires investigations (by implication these are mandatory)
for T2DM and blood lipid levels [173]. This is one of several inconsistencies between the policy
documents and the mandatory content of the AHC.

3.3.1.3. Inconsistencies in the AHC mandatory contents
Within the AHC documents, DOHA lists the common causes of excess mortality as circulatory
conditions, external causes (intentional and non-intentional injury to self and/or others),
respiratory conditions and endocrine causes (mainly T2DM and its complications). Cervical
cancer is also mentioned as a “significant cause of death in this under-screened population” [19,
83, 84]. Causes of morbidity are listed as precursors of the causes of mortality, infections
(respiratory, otitis media, trachoma, skin, gastrointestinal, STIs) and early stage renal failure
[19, 83, 84].
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Despite circulatory conditions being listed as the principal cause of excess mortality [19, 83,
84], the mandatory requirement to undertake CVD risk assessment is inconsistently
documented. It is mentioned at point A.36.11 of the MBS item descriptor [19], and again at
point 7 of the supporting information document [84], yet this preventive clinical service is not
included in the checklist of mandatory services to be performed to claim the Medicare rebate
[83]. In the 2010 MBS item descriptor for the AHC, CVD risk assessment is omitted [86].
Further, CVD risk assessment necessitates the assessment of patients’ blood lipids and diabetic
status – both are listed ‘if indicated’ rather than mandatory (see 2.2.9, p38) [19]. Assessment of
CVD risk in Indigenous Australians is recommended by the National Heart Foundation (NHF)
to provide timely intervention for this principal cause of premature mortality [174]. Other
inconsistencies include (i) no mention of respiratory assessment despite respiratory disease
being identified as a principal cause of morbidity and mortality and (ii) the inclusion of Pap
smear assessment as an optional item despite nominating this as a significant cause of mortality
related to under-screening.
The inconsistencies between the policy documents and stipulated mandatory AHC preventive
clinical services reveals the construction of the AHC as a mandatory pre-determined suite of
services to be significant policy issue.

3.3.1.4. Construction of the AHC as a mandatory checklist
This policy has several ramifications for the AHC. First, this detracts from the clinical discretion
available to PHC professionals to tailor the AHC to the identified needs of the patient. This is
inconsistent with contemporary approaches to the PHE [56, 58, 175], and contradicts the
contextualised discretion advocated by NACCHO when working with Indigenous populations
[60]. Second, the mandatory checklist approach may possibly introduce harm to the patient or to
the therapeutic relationship between PHC professionals and patients. For example, questioning
about self harm is a mandatory requirement in the AHC. This is an emotive and stigmatised
issue and routine questioning is not recommended in the general Australian population [58]. The
routine application of this mandatory item among Aboriginal adults aged 15 to 54 years may not
be appropriate and potentially contravenes the principle of ‘first do no harm’ [35, 36, 37].
Finally, as discussed briefly above, while the mandatory AHC items may arguably contribute to
the bio-psycho-social assessment of individuals, remote PHC capacity constraints in remote
primary health may constrain the ability to fulfil the population objective of the AHC. Thus, the
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lack of flexibility and adaptability of the AHC to different PHC settings is a significant policy
weakness.

3.3.1.5. Inadequate documentation of the rationale for some mandatory AHC items
One of the key principles to come out of the reform of the PHE was the need to communicate to
practitioners the rationale, and where appropriate, the best available evidence for effectiveness
for each preventive clinical service in PHC [37]. Where such evidence is insufficient, this
should be communicated to practitioners in clinical guidelines and a clear rationale provided
[36]. Within DOHA’s AHC documentation, these details are not available. Practitioners are
instead referred to a range of resources [83]. Several of the mandatory AHC services (i) do not
appear in these resources [58, 60, 62], (ii) are not recommended for the general population or
(iii) are limited to an age specific target group that belies uniform application across all
Indigenous adults aged 15 to 54 years [137]. In the following section, I detail the evidence
regarding the contribution of the mandatory AHC items to the two stated objectives of the AHC
in a remote PHC context.

3.3.2. Mandatory AHC services that potentially satisfy both stated AHC objectives
in remote PHC
Eight of the mandatory AHC preventive clinical services appear to satisfy both stated objectives
of the AHC in remote PHC (Table 3.1). These are counselling for smoking cessation (for
identified smokers), assessment for hypertension, T2DM, lipid abnormalities, proteinuria,
bacterial STIs, elevated CVD risk and the administration of adult immunisations. In addition to
contributing to understanding the bio-psycho-social function of individual patients, these
preventive clinical services have identifiable benefits in addressing common causes of
morbidity and early mortality in remote PHC. Performance of these services is more likely to
add than detract from the practitioner-patient relationship. However, in the case of assessment
for bacterial STIs, due care must be exercised to raise this subject sensitively and appropriately
across the 15 to 54 age range and to ensure patient confidentiality.
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Table 3.1: AHC preventive clinical services that are potentially generalisable for Aboriginal adults aged 15 to 54 years in remote PHC
AHC Service

Prevalence of target
condition
& service benefits

Assessment issues

Treatment issues

Adverse outcomes

Counselling for
smoking
cessation

Common: > 50% [12, 93]
Cessation is beneficial [176]

Self-report appears
reliable and acceptable [177]

Efficacy established in PHC:
Counselling [146, 175, 178, 179, 180]
Buproprion [181]
Nicotine replacement therapy [182]

Some culturally specific responses to
drug side effects – amenable to
counselling [183]

Assessment for
hypertension

Common: >25% [74, 184, 185]
Treatment is beneficial [186]

Diagnosis reliable in primary care
[70 p137, 187]

Efficacy established in PHC [78, 186]

Uncommon treatment side effects
[186]

Assessment for
type two diabetes

Common: > 10% [74, 188]
Treatment is beneficial [189]

Clear diagnostic criteria [190]

Efficacy established in PHC [189]

Uncommon treatment side effects
[189]

Assessment for
blood lipid
abnormalities

Common: > 50% [74]
Treatment is beneficial [191,
192]

Clear population specific target
levels identified [193, 194]
Testing is reliable [195]

Efficacy established in PHC [192, 195]

Uncommon treatment side effects
[192]

Assessment for
elevated CVD
risk

Common: (based on prevalence
of risk factors)

Unvalidated screening test [174,
196]
Adjustment is required [60, 174]

Reduced CVD risk & mortality
associated with treatment [78, 197]

Uncommon treatment side effects
based on treatment of risk factors

Assessment for
proteinuria

Common: > 30% [74, 198, 199,
200]
Treatment is beneficial [76]

Test is reliable [201, 202]

Reduced mortality and renal failure
associated with treatment [76, 78]

Uncommon treatment side effects
[78]

Assessment for
bacterial STIs

423 to >2500 per 100,000 [203]
Treatment is beneficial [203]

Self-report unreliable [204]
Reliable tests available [203]

Individual benefit [74]
Population strategies needed [205]

Uncommon treatment side effects
[203]

Adult
immunisations

High risk group for vaccine
preventable disease [206]
Vaccination is beneficial [207]

Clear eligibility criteria [208]

Efficacy established in PHC [209]

Uncommon, mostly minor [208]

Notes: AHC = adult health check, PHC = primary health care, CVD = cardiovascular disease, STI = sexually transmitted infection
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3.3.2.1. Counselling and interventions for smoking cessation
There is broad international consensus that counselling for tobacco cessation in PHC can lead to
reductions in tobacco use [146, 175, 178, 179, 180]. A systematic review on Indigenous
Australians and tobacco use concluded that while there was no evidence regarding the
effectiveness of tobacco interventions derived from well designed studies in Indigenous settings,
international evidence was thought to be largely applicable [210]. One study of free nicotine
replacement therapy (NRT) in remote Aboriginal communities found higher quit rates for
recipients of NRT than brief counselling. This study had several methodological weaknesses
with no participants completing the course of NRT and also described cultural constraints to
NRT use. These included: sharing NRT with relatives and the interpretation of side effects such
as bad dreams as being ‘cursed’ [183]. Asking about tobacco use and intervention based on
counselling and/or pharmacotherapy is recommended by peak PHC organisations [58, 59, 60,
62, 71]. Subsidised NRT is also available to Indigenous Australians on the Pharmaceutical
Benefits Scheme (PBS).
3.3.2.2. Assessment for elevated cardiovascular disease risk
Assessment for elevated CVD risk requires information on smoking status, diabetic status,
blood pressure, total to high density lipoprotein (HDL) cholesterol ratio and the age and sex of
the patient [173]. There is a consensus supporting the screening and initiation of treatment for
hypertension within a preventive health examination because this leads to benefits in morbidity
and mortality with few side effects [58, 60, 211, 212, 213]. With regards to screening for
T2DM, while there are no RCTs demonstrating the effectiveness of screening in asymptomatic
adults [214, 215], there is good evidence from RCTs of decreased complications linked to
interventions for known diabetic patients [216, 217]. This has led to the recommendation to
offer screening opportunistically based on appraisal of risk factors for T2DM [58, 60], assuming
that earlier detection would lead to earlier treatment and prevention or delay of diabetic
complications [190]. Earlier detection and intervention for T2DM in asymptomatic adults is
purported to decrease macrovascular complications (relevant to Aboriginal peoples because of
the high burden of CVD) more than microvascular complications [214]. With regards to
screening for lipid abnormalities, there is broad consensus supporting screening in populations
at increased risk of CVD [58, 60, 192, 194]. The decision to initiate treatment is best made on
holistic appraisal of CVD risk using risk calculators based on the Framingham equations [58,
60, 174, 194].
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There is consensus regarding the benefits of global assessment of CVD risk over the assessment
and treatment of isolated risk factors [58, 60, 62, 218, 219, 220]. Assessment of CVD risk
improves the correct identification of elevated risk, intensifies treatment to lower CVD risk and
leads to reductions in CVD risk over time [197, 221]. The hand-held risk charts endorsed for use
in PHC [174], are based on the Framingham CVD risk equations which have been demonstrated
to underestimate risk in some ethnic populations including one remote Aboriginal population
[173, 196, 219]. This has led to a recommendation to adjust upwards by one risk category for
Maori, South Sea Islanders and peoples from sub-continental Asia [173, 222]. Although this
adjustment has not been validated for Aboriginal Australians, it is recommended by peak
organisations until Aboriginal specific calculators are developed [60, 174]. Applying global
CVD risk assessment with adjustment for Aboriginal ethnicity portends benefits because (i)
there are significant gaps in both the documentation of CVD risk factors and initiation of
treatment for elevated CVD risk in Indigenous PHC settings [223], (ii) global CVD risk
assessment would most likely lead to earlier treatment compared with assessment of individual
CVD risk factors [197, 221], and (iii) systematic identification and treatment of those at
increased CVD risk associated with renal disease has been demonstrated to decrease progression
of disease and the rate of all cause mortality in at least one remote Aboriginal community [76].

3.3.2.3. Assessment for proteinuria by urinalysis
There is a lack of consensus between international bodies regarding routine screening for
proteinuria, with the CTFPHE recommending against screening in the non-diabetic population
[224], whereas America’s National Kidney Foundation advocate population screening for
chronic kidney disease [225]. Australia’s Indigenous population is a high risk population for the
development of chronic kidney disease [198, 199]. Therefore, there is broad endorsement of
screening [58, 60], based upon demonstrated gains in morbidity and mortality following early
identification and treatment [76, 78].

3.3.2.4. Assessment for bacterial sexually transmitted infections
The three (most common) bacterial sexually transmitted infections considered in this review are:
Chlamydia Trachomatis (Chlamydia), Neisseria Gonorrhoea (Gonorrhoea) and Treponema
Pallidum (Syphilis) [60 p117, 203]. USPSTF systematic reviews on Chlamydia [226],
Gonorrhoea [227] and Syphilis [228], found good evidence for screening all at-risk women but
less clear benefits for screening men for Chlamydia and Gonorrhoea because of the lower
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prevalence of asymptomatic infection. Australian Aboriginal peoples experience a heavy burden
of bacterial STIs and complications [203, 229], but may also be less likely to report symptoms
[204]. This has led to broad support for offering screening for bacterial STIs in the context of
the AHC [58, 60, 230], particularly for adults aged between 15 and 30. STI screening within the
AHC may result in individual benefit, however, regional population screening with a high
participation rate is required to reduce population prevalence of bacterial STIs [74, 205]. Other
community level interventions beyond the scope of the AHC are also required – focussing on
structured education and health promotion [230 p37-38]. Specifically: (i) improving sexual
health literacy and decision making of young people, (ii) empowerment of young people in
sexual relationships and (iii) better incorporation of sexual health into PHC through training
health workers in sexual health knowledge and skills [231].
3.3.2.5. Adult immunisations
There is a consensus supporting adult immunisation for vaccine-preventable diseases according
to the current vaccination schedule [58, 62, 71, 175]. Adult vaccinations for Indigenous
Australians include: (i) 23 valent polysaccharide pneumococcal vaccine (Pn23), (ii) influenza
vaccine (Fluvax) and (iii) adsorbed diphtheria and tetanus vaccine (ADT). Indigenous
Australians have higher rates of hospitalisations and mortality for vaccine preventable disease
than non-Indigenous adults [206], and vaccination is associated with a lower rate of invasive
pneumococcal disease [207].

3.3.3. Mandatory AHC preventive clinical services that may have contextual
constraints in remote PHC settings
Eight of the mandatory AHC preventive clinical services, while portending intrinsic value in the
bio-psycho-social appraisal of individuals, may have contextual constraints in achieving the
population objective of the AHC in remote Aboriginal PHC settings (Table 3.2). These include
counselling interventions for dietary change, safe alcohol use, substance misuse, inactivity and
assessment for high body mass index (BMI), central obesity (waist circumference), otoscopic
abnormalities and depression. The contextual constraints, described below, vary depending on
consideration of (i) the potential to generate population health gains or (ii) the contribution to
understanding the bio-psycho-social function of the patient.
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Table 3.2: AHC preventive clinical services that may have contextual constraints for Aboriginal adults aged 15 to 54 in remote PHC
AHC Service

Prevalence of target
condition

Assessment issues

Treatment issues

Adverse outcomes

Counselling for
dietary change

Inadequate fruit and vegetable
intake common [74, 95]

Self-report has poor validity [232]

Constraints: poverty, cost, access,
storage [233]. Supplier interventions
required [234, 235]

Unknown

Counselling for
safe alcohol use

Hazardous intake common
among drinkers [96]

Screening tools problematic [158]
Enquiry acceptable [236, 237]

Limited evidence for effectiveness,
supply reduction needed [98, 238]

Potential harms identified [237]

Counselling for
illicit drug use

Common: > 25% [97, 99]

Unclear evidence for or against
routine screening [98 p767, 239]

Limited evidence for effectiveness,
supply reduction needed [98, 238]

Potential harms identified [239]

Counselling for
inactivity

Common: > 50% [96]

No issues identified for Indigenous
patients [60]

No evidence for effectiveness [240],
community strategies needed [241]

Mimimal [240, 242]

Assessment for
high BMI

Common: > 50% [102]
Common: > 50% [102]

Limited availability and/or
effectiveness of interventions [246]
Benefits unclear [247]
Limited availability and/or
effectiveness of interventions [246]
Benefits unclear [247]

Unknown

Assessment for
central obesity
(waist)

Normal values undefined [60, 243]
Useful to assess T2DM & CVD risk
[244, 245]
Normal values undefined [60, 243]
Useful to assess T2DM & CVD risk
[244, 245]

Assessment for
otoscopic
abnormalities

Common: > 25% [75, 248]

Significant inter-observer
variability [249]

Poor access to specialist services [118]
Poor post-operative care [250]
Some disease manageable in PHC [71]

Sub-optimal post-surgical outcomes
[250]

Assessment for
depression

Remote prevalence unknown,
23% in one urban study [200]

Screening tools problematic, crosscultural assessment difficult [251]

Poor care systems in remote settings
limiting effectiveness [252, 253, 254]

Unknown

Notes: AHC = adult health check; PHC = primary health care; BMI = body mass index; T2DM = type 2 diabetes mellitus; CVD = cardiovascular disease.
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3.3.3.1. Counselling for health behaviours
Systematic reviews, based on research conducted in non-Indigenous settings, on the efficacy of
counselling for health behaviour changes in primary care described good evidence for modest
improvements in smoking cessation (see 3.3.2.1, p93) and reduction of hazardous alcohol
consumption [255, 256, 257, 258]. However, there was insufficient evidence for or against the
routine counselling of all adults for dietary change [259], inactivity [240, 242, 260], or
substance misuse [98 p767, 239].
By contrast to the brief intervention possible in the AHC, more intensive counselling (beyond
the expected capacity of remote PHC services) and structured follow-up has greater evidence of
efficacy for dietary change [259], reduction in hazardous alcohol use [258], reduction of
cannabis use [261, 262], and increased physical activity [263]. Furthermore, counselling
interventions for improved nutrition [259, 264, 265, 266, 267], safe alcohol use [256, 257],
substance misuse [261], and inactivity [266], had greater evidence for efficacy if targeted
towards patients with established disease or those identified at risk of disease [268, 269].
Common barriers to counselling in PHC include: (i) competing acute care demands, (ii)
inadequate training to deliver interventions, (iii) inadequate remuneration and (iv) the lack of
supportive resources [269]. In Aboriginal PHC, consistent with international experience with
Indigenous peoples [270, 271], other factors such as the social, cultural, environmental
determinants and who delivers the counselling are important. Strategies that build on
connectedness to land, values pertaining to the extended family and elders, or identifiable role
models may provide additional motivational impetus [60 p140, 272].
Several contextual constraints are apparent regarding counselling for dietary change in a remote
Aboriginal community setting. These include: (i) the difficulty in performing an accurate
assessment of nutritional intake to early identify those at risk [232], (ii) barriers to accessing
fresh produce such as high cost, poor quality secondary to lengthy transport, poor range of fresh
produce and a lack of storage [233], (iii) the need to alleviate poverty and provide family
education [273] and (iv) the need to secure the cooperation of suppliers in order to deliver
sustainable improvements in population nutrition status [234, 235, 274]. Despite these
constraints, both the RACGP [58, 59], and NACCHO [60], recommend asking adults every two
years regarding their consumption of fat, fruit and vegetables and providing dietary advice
based on the NHMRC dietary guidelines for Australian adults [275]. Similarly, while there is
broad support, including in Aboriginal PHC, for screening for problem drinking and
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intervention through counselling in the context of a PHE [58, 59, 60, 258, 276, 277], several
contextual constraints are possible in a remote community setting. These include: (i) the
unsuitability of screening questionnaires [158], (ii) poor access to specialist counselling and
field workers [238] and (iii) the need to address supply reduction [238].
With regards to routine screening and counselling for illicit drug use, there is agreement that
there is insufficient evidence for or against its efficacy within a PHE [98 p767, 239]. Contextual
constraints upon the effectiveness of this service in remote settings include: (i) the lack of
assessment and treatment resources available, particularly dedicated substance misuse staff
[278], (ii) the need to decrease demand for drugs by improving the social and economic
circumstances of remote Indigenous populations [278], (iii) the need to decrease the supply of
illicit drugs through effective policing [238] and (iv) the need to build community capacity to
tackle their own substance misuse issues [279 p27].
While there is inconclusive evidence for or against the efficacy of brief advice to increase
physical activity [240, 242, 260, 280], this is a recommended service based on the intrinsic
benefits of physical activity alone [58, 60, 71]. Contextual constraints include the need for
complementary community level interventions such as (i) point of decision prompts [281], (ii)
multifaceted community campaigns [281], (iii) individually-adapted health behaviour change
programs [281], (iv) social support interventions [281], (v) the creation of, or enhancing access
to places for physical activity [241] and (vi) establishing group activities that incorporate pride,
cultural identity, self-esteem and family relationships [246, 282, 283, 284 p127-128].
With regards to the possible harms that may arise from counselling manoeuvres in Aboriginal
PHC settings, little research was identified that addressed this issue. Some health behaviours,
particularly unsafe use of alcohol and illicit drug use, carry potential for stigmatisation or harm
to the therapeutic relationship between practitioners and patients [60, 237]. Furthermore, care
and sensitivity must be exercised in counselling for lifestyle risks such as dietary change or
physical activity because in situations of extreme poverty and extensive barriers to enact
change, there is potential to reinforce and reproduce social inequalities, thereby detracting from
the patient-practitioner relationship [285].
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3.3.3.2. Assessment for abnormal anthropometry
There is broad support for screening for elevated BMI and waist circumference to identify
patients at increased risk of morbidity and mortality from overweight and central obesity [58,
60, 286]. Weight loss in those who are overweight and obese results in improvements to
intermediate outcomes such as diabetes incidence, lipid levels and blood pressure [267, 268],
however, causal associations with decreased morbidity and mortality are not clear [247]. There
may be several contextual constraints to these manoeuvres in remote Aboriginal PHC. These
include (i) normal values for BMI and waist circumference have not been validated for
Aboriginal Australians and are likely to be lower than for non-Aboriginal Australians [58 p35,
60 p152, 243, 287, 288], (ii) waist measurement appears to be better than BMI in predicting risk
for T2DM [244] and CVD [245] yet waist measurement is not a mandatory AHC service and
(iii) interventions for abnormal anthropometry are subject to the contextual constraints
described above for inactivity and dietary change and thus may have limited effectiveness [246].
However, assessment for abnormal anthropometry (i) contributes to understanding the health
status of individuals, (ii) may help identify those at risk for the development of T2DM and/or
CVD [244, 245] and (iii) may provide a prompt for discussion and brief intervention regarding
lifestyle risk factors.

3.3.3.3. Assessment for otoscopic abnormalities
While there are no recommendations from the USPSTF, CTPHE, Cochrane group or Aboriginal
PHC groups [60, 71, 146], regarding routine assessment of the Aboriginal adult population for
otoscopic abnormalities, it is likely that these are common in remote Aboriginal populations
[75, 248, 289]. However, there are potential contextual constraints on this preventive clinical
service leading to diagnosis and intervention at the population level in remote PHC. These
include (i) significant inter-observer variability in diagnostic acumen [249, 290], (ii) the need
for additional training in the removal of cerumen and the use of pneumatic otoscopy to improve
diagnosis [249, 290], (iii) poor access to ENT surgeons for definitive surgical management of
large tympanic membrane perforations [118] and (iv) poor capacity to provide adequate postsurgical care in remote settings [250]. While these constraints may affect definitive management
of some causes of ear disease, common intermediate ear conditions such as acute otitis media,
ear wax and chronic suppurative otitis media [75] can be managed by PHC practitioners [71].
Treatment may alleviate symptoms, contributing positively to the practitioner-patient
relationship.
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3.3.3.4. Assessment for depression
There are contradictory positions regarding the assessment for depression in asymptomatic
adults. On the one hand, a recent systematic review concluded that the use of screening or case
finding instruments in non specialist settings such as PHC or a general hospital, had minimal
impact on the detection, management or outcome of depression above routine clinical care
[291]. Alternatively, the USPSTF recommend screening for depression, but only if adequate
systems are in place to ensure accurate diagnosis, effective treatment and follow-up. These
systems include: (i) access to patient and provider education, (ii) feedback mechanisms of
screening tool diagnosis to the clinician, (iii) case management or specialist mental health care,
(iv) telephone follow-up and (v) an institutional commitment to continuous quality
improvement [254]. Such integrated support systems are not the norm in most PHC settings
[253], including in remote Aboriginal communities [252]. Both the USPSTF and the Canadian
task force conclude that there is inconclusive evidence to support screening for depression
among adolescents, or more generally, in settings where integrated support systems are absent
[253, 254]. Furthermore, while consideration of occult depression is a well established credo in
Australian PHC [292], routine questioning about depression in asymptomatic adults may
potentially stigmatise further interactions between practitioners and patients. However, at an
individual assessment level, the identification of depression (i) is likely to be a significant factor
affecting adherence to other health care interventions, (ii) is reported to be common in an urban
Aboriginal PHC setting [200], (iii) may be common in people with multiple chronic conditions
and (iv) is important to develop a holistic understanding of the patient’s circumstances.

3.3.4. Mandatory AHC preventive clinical services that have a deficient rationale
or significant contextual barriers in remote PHC
Six of the mandatory AHC preventive clinical services, while potentially contributing to the biopsycho-social assessment of individuals, have identifiable deficiencies in either (i) their
documented rationale for inclusion in the AHC or (ii) significant issues affecting access to
treatment or diagnostic services in remote PHC (Table 3.3). These are assessments for pulse
abnormalities, hearing loss, dental problems, self harm, enquiry about carer status and the
provision of individually tailored written reports.
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Table 3.3: Mandatory AHC services with deficient rationale or significant contextual issues for Aboriginal adults aged 15 to 54 in remote PHC
AHC Service

Prevalence of target
condition

Assessment issues

Treatment issues

Adverse outcomes

Assessment for
pulse
abnormalities

Target condition undefined [19],
uncommon abnormality, exact
prevalence unknown [70 p149]

No benefit for routine screening over
opportunistic screening [293]

Treatment for atrial fibrillation
reduces incidence of stroke [294]

Minimal

Assessment for
hearing loss

Common: > 15% [95, 248, 295]

Direct questioning not validated,
Whisper test: significant interobserver variability [296, 297],
systematic barriers to diagnosis [298
p339]

Systematic barriers to diagnosis and
treatment [298 p339]

Limited eligibility for diagnostic and
treatment services may detract from
the practitioner-patient relationship

Assessment for
dental problems

Common, exact remote
prevalence unknown [299, 300,
301]

PHC practitioners ill-equipped and
untrained for some dental
assessments [302, 303, 304]

Poor access to dental services [119]
Basic dental hygiene advice is
recommended [71]

Limited access to diagnostic and
treatment services may detract from
the practitioner-patient relationship

Uncommon: 50 per 100,000
[104]

No validated screening tools [305,
306 p795]

Poor access to appropriate mental
health services [252]

Possible false positives diagnoses,
potential for stigmatisation & harm to
practitioner-patient relationship

No rationale provided [19].
Population with high dependence
on income support payments [12]

Important information regarding
social determinants of illness. Utility
dependent on when enquiry occurs in
continuum of care

Important contextual information on
capacity to benefit from intervention.
Usefulness dependent on when
enquiry occurs in continuum of care

Unknown

Population with high burden of
preventable chronic disease [9,
91]

Literacy and numeracy very variable
in target population [12, 129]

No evidence for effectiveness
Health literacy may be poor [162,
163]

Potential opportunity cost for PHC
practitioners

Assessment for
self harm risk
Enquiry about
carer status and
social
functioning
Individually
tailored health
report

Notes: AHC = adult health check, PHC = primary health care
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3.3.4.1. Assessment for pulse abnormalities
Contrary to the recommendations for guidelines for preventive clinical services [36], no
rationale, target condition or target population for this mandatory AHC item is included
within the MBS item descriptor [19], supplementary reference material [84], or the
NACCHO evidence base [60]. While neither the USPSTF nor the CTFPHE make any
recommendations regarding assessment for pulse abnormalities within the adult PHC
population, Indigenous Australians are at increased risk of stroke at a younger age compared
with the general Australian population [307, 308]. On this basis, both the RACGP and
NACHHO recommend screening for stroke risk factors, including atrial fibrillation, from the
age of 40 [58 p45, 60 p164, 70 p150]. The prevalence of atrial fibrillation in the Indigenous
population is not known [70 p149], however common precipitants of atrial fibrillation
(hypertension, ischaemic heart disease and valvular heart disease) are more common at
earlier ages in the Indigenous population [96]. Rationale issues for this assessment
manoeuvre include: (i) the failure to identify a target condition within the clinical guidelines,
(ii) the failure to identify a target group, particularly the age range to which this service
could apply and (iii) the finding that systematic approaches to screening for pulse
abnormalities have no benefit over opportunistic detection in routine clinical care [293].
However, pulse palpation is quick, non-invasive and may be combined unobtrusively with
blood pressure measurement, thus presenting minimal risks to the patient or opportunity cost
to the practitioner.

3.3.4.2. Assessment for hearing loss
Hearing loss is classified as conductive, sensorineural or mixed aetiology. Conductive
hearing loss occurs through occlusion of the external auditory canal, tympanic membrane
damage and/or disruption of the ossicular chain. However, more than 90% of hearing loss is
sensorineural, most commonly, damage to cochlear hair cells associated with ageing
(presbycusis) [296]. While there is a consensus in support of screening the elderly for
hearing problems [58, 309, 310], there is insufficient evidence for or against routinely
screening asymptomatic adolescents and working-age adults (in the absence of occupational
noise exposure) for hearing impairment because of low prevalence, high cost, and the
likelihood that patients would self-present with hearing deficits [309]. Assessment
manoeuvres stipulated in the AHC guidelines are direct questioning about hearing loss [311],
and the whispered voice test [297].
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Direct questioning has reasonable sensitivity (71%) and specificity (71%) [311], including
when translated into other languages [312], however, this has not been validated in
Aboriginal populations. The whisper test has demonstrable efficacy in specialist settings
[297], however, reproducibility and inter-rater variability are significant issues affecting the
effectiveness of this manoeuvre [296, 297]. A two stage screening procedure is suggested for
populations with a high prevalence of hearing impairment. First, direct questioning, followed
by the whisper test for those denying a hearing deficit. Positive findings on either test should
be formally investigated with audiometry while negative findings on both screening
manoeuvres warrants no further investigation [313]. While hearing loss appears common in
remote Aboriginal populations [95, 248, 295], there are significant obstacles to accessing
audiology testing and hearing aids. The Commonwealth Hearing Services Program will only
provide hearing services to (i) Aboriginal children (<21 years of age), (ii) Aboriginal adults
aged 50 years and over, (iii) recipients of disability support payments and (iv) Aboriginal
participants in the CDEP program [298 p339]. Working age adults who are not CDEP
participants or recipients of disability payments are ineligible. While these policy level
barriers to diagnosis and treatment are serious impediments to achieve individual and
population health gains, awareness of a patient’s hearing deficit is important for the
therapeutic relationship between practitioner and patients. Consultation and communication
styles can subsequently be altered to suit the needs of the hearing impaired.

3.3.4.3. Assessment for dental problems
The two principal dental pathologies affecting adults are caries and periodontal (gum)
disease. While diagnosis of poor oral hygiene and advanced oral disease may be relatively
straightforward, diagnosis of incipient caries, amenable to restorative procedures, is more
technically demanding. Diagnosis of caries requires a sharp explorer, viewing mirror, an
artificial light source and air-drying of tooth surfaces to improve visibility [304]. Diagnosis
of periodontal disease involves the additional probing and measurement of periodontal tissue
pockets to ascertain the extent of gum disease [303]. Diagnostic accuracy varies
considerably, even among dentists [304]. Caries incidence peaks at age 7 for primary
dentition and at age 14 for permanent teeth [304]. Greater risk for periodontal disease is
associated with smoking and T2DM [301, 303].
The USPSTF found poor evidence supporting the ability of physicians to accurately
diagnose caries or for the effectiveness of counselling of children in the primary health care
setting [302]. The most effective strategy reported was personal one on one attention with
active involvement resulting in increased fluoridated toothpaste use [302, 314]. Prevention of
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periodontal disease relies upon control of dental plaque and calculus formation through tooth
brushing, flossing and intermittent professional scaling and polishing [303]. Evidence is
inconclusive about the ideal frequency for professional teeth scaling, although more frequent
cleaning leads to better outcomes [315].
Although the data on oral health for Aboriginal adults is poor, it appears that their oral health
is deteriorating, particularly in remote areas of Australia [299, 300, 301]. Furthermore, percapita expenditure on public dental services is one quarter the national average [96].
Significant barriers to dental assessment in remote PHC are: (i) the poor diagnostic ability of
ill-equipped and untrained PHC practitioners [302], (ii) poor access to dental care [119] and
(iii) limited scope for intervention in remote PHC beyond provision of basic dental hygiene
advice. While no studies regarding the effectiveness of oral hygiene advice for improved oral
health in Aboriginal adults were identified, one study of remote Indigenous children
described daily fluoridated toothpaste use in only 20% of participants despite 62% of the
children reporting that they had seen a dental therapist [316]. With regards to the
contribution to holistic understanding of patients, oral health examination may provide
important information for clinicians regarding patients’ ability to change their dietary pattern
– for example the consumption of fruit and vegetables, or provide important information
supporting advocacy towards improved access to dental services. Oral health examination
may also provide an opportunity to advise on dental hygiene where this appears deficient.

3.3.4.4. Assessment for self harm
There is a broad consensus on the risk factors predisposing self harm and suicide. These
include substance abuse, mood disorders, psychotic illnesses, previous self harm, social
disruption and disadvantage [60, 146, 175, 306, 317]. The rationale for assessment for self
harm relies on (i) the diagnostic ability of PHC practitioners and (ii) the likelihood that those
contemplating self harm will have contact with a PHC service. While some studies assert
that up to two thirds of people completing suicide have contact with their primary care
service within a month of their death, this is not the case for young people. Young people are
more likely not to seek help or to actively avoid it [318]. Systematic reviews conducted by
the USPSTF and the Canadian taskforce conclude that there is inconclusive evidence for or
against routine questioning about self harm in the general or ‘at risk’ population [175, 305,
317]. The RACGP recommends against routine assessment for self harm in the ‘general
population’ [58]. Suicide among Aboriginal peoples in the NT is uncommon [104],
presenting challenges for any diagnostic screening instrument with subsequent high false
positive rates having repercussions for under-resourced health services [305].
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Suicide among Indigenous Australians differs from national trends in several ways: (i)
suicides occur predominantly in young people [96, 319, 320], (ii) suicides are more likely to
be an impulsive act, fuelled by disinhibiting substance use [252, 319], and (iii) there is
evidence of clustering at particular times in communities [319]. Significant issues affecting
assessment for self harm during an AHC for Aboriginal adults aged 15 to 54 in remote
settings include: (i) the low prevalence of the target condition [104], (ii) the absence of
validated screening instruments [306 p795], (iii) poor access to appropriate mental health
services [252], (iv) the need to develop population strategies aimed at reducing access to
means of self-harm and the training of community ‘gatekeepers’ [306 p797, 318, 321], (v)
the potential harms introduced to the health service by false positive screening results and
(vi) the potential harms to the practitioner-patient relationship through routine enquiry about
an emotive and stigmatised issue [140].

3.3.4.5. Enquiry about family relationships and care status (carer or cared for)
Contrary to the methods for guideline development regarding preventive clinical services
[36], no rationale, target condition or target population for this mandatory AHC item is
included within the MBS item descriptor [19], supplementary reference material [84], or the
NACCHO evidence base [60]. However, social enquiry is important for practitioners to
develop an understanding of patients’ bio-psycho-social milieu and their capacity to benefit
from treatment and/or intervention. The relative benefits of routine social enquiry within the
PHE may also be dependent upon when this takes place within a patient’s relationship with
their primary care provider. In situations where long term rapport and detailed knowledge of
patients’ social background have been established, the benefits of routine social enquiry will
be less than in situations where practitioners and patients interact for the first time.
Alternatively, another interpretation of this item, beyond general social enquiry, is that carer
status has implications for income support payments. In remote settings Aboriginal
disadvantages include decreasing involvement in the formal workforce [322], declining
education achievement [323] and a growing dependence on income support payments [129].
Linking patients with welfare services has been indentified as one way PHC can help address
population disadvantage [61 p36]. However, a constraint on the effectiveness of this
assessment is the reliance on an external agency (Centrelink) to coordinate the assessment of
clients including the completion and submission of the relevant documentation [324].
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3.3.4.6. Providing individually tailored written advice on the outcomes of the AHC
No rationale is provided in the AHC documents regarding the mandatory requirement to
‘offer’ an individually tailored health report regarding an individual’s AHC findings [19, 83,
84]. There are no recommendations for or against the routine provision of individually
tailored written advice to adults participating in a PHE in primary care [58, 60, 71, 175]. The
RACGP recommend using ‘lifescripts’ as part of counselling manoeuvres for health
behaviour change in the general population but does not cite any evidence to support the
effectiveness of this intervention in the PHC setting [58 p32, 59]. Generic lifescript resources
have also been developed for Indigenous Australians to promote changes in health
behaviours but their effectiveness has not been evaluated [325]. Systematic reviews of
exercise on prescription [326], and individually tailored advice for smoking cessation [327],
have described modest benefits over no advice, or generic information. For remote
Aboriginal populations significant issues include: (i) significant diversity in education
attainment, literacy and numeracy [12], (ii) different world views on disease causation [328,
329], (iii) variation in health literacy [162, 163] and (iv) that in the absence of any evidence
demonstrating the additional effectiveness of individually tailored written advice over verbal
feedback, that the time required to prepare written advice may represent a significant
opportunity cost for remote PHC practitioners.

3.4. Discussion
In this chapter I have reviewed the evidence for the contribution of the mandatory AHC
items to the two stated objectives of the AHC in remote PHC. Significant policy issues were
identified including: (i) a deficient rationale for the AHC, (ii) lack of clarity regarding the
implementation of the AHC, (iii) the construction of the AHC as a mandatory list of
preventive clinical services, (iv) inconsistencies in the AHC documentation and (v) deficient
rationale for some of the mandatory AHC items. Eight of the mandatory AHC items had
sufficient evidence to suggest that they could satisfy both the individual and population
objectives of the AHC in remote PHC. Eight of the mandatory AHC items had identifiable
constraints in meeting the population objective of the AHC in remote PHC and a further six
mandatory AHC items had either (i) deficient rationale for their inclusion in the AHC and/or
(ii) significant issues potentially limiting their ability to meet either of the stated objectives
of the AHC in remote PHC.
The issues I identified in the policy critique arise from (i) deficiencies within DOHA’s
documentation and (ii) the construction of the AHC as a predetermined suite of mandatory
preventive clinical services. Documentation deficiencies included an inadequate AHC
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rationale for (i) linking the individual and population objectives of the AHC and (ii)
identifying the role of the AHC in the continuum of primary care, particularly with the care
for chronic conditions. Health assessment consultations have an important role in PHC to
build the therapeutic relationship between patient and PHC practitioners and develop a
shared understanding of current and future health issues. For Indigenous Australians, chronic
conditions are the most significant component of the burden of disease [9]. The AHC
rationale could be strengthened by clarifying the link between a health assessment and
ongoing care for chronic conditions.
The construction of the AHC as universal suite of mandatory services is problematic for
several reasons. First, this approach to a PHE is obsolete, having more in common with
multiphasic screening (see 2.2.1, p30), than contemporary approaches to the PHE.
Contemporary implementation of the PHE emphasises tailoring the health assessment
consultation to the identified needs of the patient in the given PHC context [36, 58, 60].
Second, in under-resourced PHC settings, particularly in remote Australia, mandatory
requirements can introduce a contradiction between the individual and population objectives
of the AHC. While the scope of an individual’s bio-psycho-social health assessment is
potentially very broad, meeting the AHC population objective of diagnosis, treatment or
referral for the identified needs of the patient can be constrained by (i) the availability of
these services (see 2.4.6, p62) or (ii) the rudimentary nature of recall, referral and patient
transport systems in remote PHC (see 2.4.7, p63). I am not suggesting that identification of
issues such as dental caries, tympanic membrane perforations and hearing deficits are
unimportant to forming a holistic appreciation of a patient’s health and providing an
opportunity to offer basic health advice. However, it is arguable that the mandatory provision
of preventive clinical services with inadequate diagnostic or definitive treatment services
available, at a population level, constitutes a significant source of frustration [112], and
potentially an opportunity cost for PHC practitioners in remote settings. Third, the lack of
flexibility and adaptability in what preventive clinical services are delivered for an individual
patient in a given PHC context at a particular time in the continuum of care is problematic.
These issues related to the mandatory structure of the AHC could become more prominent
because of the concerted push to increase the population coverage of the AHC [10, 16, 17].
There are further issues regarding the mandatory content of the AHC. These include (i)
inconsistencies regarding the detection of important chronic conditions and (ii) that the
majority of the mandatory AHC items may be unable to fulfil the population objective of the
AHC in remote PHC context. The AHC documents are inconsistent regarding their detection
and intervention for chronic conditions - the greatest contributor to the morbidity and
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mortality of Indigenous Australians [9]. There are two mandatory chronic condition
screening manoeuvres (blood pressure measurement and urinalysis for proteinuria) in the
AHC. Although CVD and T2DM contribute 35% of the Indigenous health gap (disability
adjusted life years) in remote areas [9], assessment for these conditions is not clearly
included among the mandatory items. There are significant gaps in the detection and
treatment for elevated CVD risk in Aboriginal PHC settings [223]. Global CVD risk
assessment, with adjustment for ethnicity [173], may lead to earlier intervention [174], for
this single greatest contributor to the health gap between Indigenous and non-Indigenous
Australians [9].
My finding that the majority of mandatory AHC services have contextual constraints on their
ability to satisfy the population objective of the AHC in remote PHC is consistent with at
least one previous critique of the AHC [137]. However, the way in which I have examined
the evidence differs significantly. In their critique, Bookalil and Thomas applied a
conventional hierarchy of scientific evidence [330], to assess the efficacy of the AHC’s
constituent services [137]. Their approach, reliant on systematic reviews and RCTs, is
problematic because of the paucity of RCTs involving Aboriginal peoples [157], and because
of the limitations that evidence-based medicine may have in real world situations - outlined
in the introduction of this chapter (see 3.1.3.1, p82). By comparison, strengths of my
approach included: (i) consideration of a broader range of public health literature that may
have a bearing on the real-world effectiveness [152], (ii) consideration of possible adverse
outcomes [36], (iii) consideration of what the constituent AHC services may contribute to
the assessment of a patient’s bio-psycho-social function and the practitioner-patient
relationship and (iv) the articulation of a range of issues that are specific to remote
Aboriginal communities – the setting of Australia’s greatest health disadvantages. These
contextual considerations enhance my appraisal of the AHC in remote PHC [160, 331], and
overcome some of the limitations of the hierarchy of evidence approach. However, I also
suggested some conflicting positions on whether or not to routinely provide some of the
AHC preventive services depending on the temporal nature of the AHC.
The AHC occurs at some point along the continuum of the practitioner-patient relationship.
If this relationship is long-standing, with rapport established and the patient’s bio-psychosocial circumstances well understood, this will tend to focus the efforts of the PHC
practitioner in areas of the PHE where health gains can be achieved within the known
contextual constraints. The corollary is, in situations of high non-Indigenous staff turnover,
that an expanded array of preventive clinical services and social enquiry may be required in
order to develop a therapeutic alliance through understanding the patient’s bio-psycho-social
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circumstances. Once again, the key issue is the rigidity of the AHC guidelines that detracts
from clinical discretion and tailoring the AHC to the identified needs of the patient and the
PHC practitioner [34, 37]. Ideally, the AHC should be an opportunity to build the therapeutic
alliance between patient and PHC professional as an investment towards the high level of
engagement required for the care of chronic conditions [81]. This is important because
insistence on absolute fidelity to guidelines can detract from patient-centred care,
particularly in PHC contexts involving patients with low health literacy from disadvantaged
minority groups. In such circumstances, rigid guidelines may result in disengagement of both
health practitioners and patients [285].
One difficulty encountered during the review of the mandatory AHC items was in
differentiating their purpose. For example, enquiry about smoking is part of a patient history,
has relevance to the physical examination of a patient, contributes to CVD risk assessment
and may precipitate a brief intervention and/or active intervention with NRT. Thus
mandatory AHC items may have different applications for different patients at different
times in the continuity of care. Mandatory AHC items may also have several concurrent
applications during the PHE. Again the key issue that arises is the flexibility and adaptability
of the PHE to meet the identified needs of the patient. One limitation of this review is the
difficulty of making findings generalisable to all remote Aboriginal PHC settings given the
great diversity of locations and service providers. The intention of this review, however, has
been to identify issues in remote PHC that may help contextualise the decision making for
PHC practitioners. Another limitation is the lack of good quality studies of preventive
clinical services undertaken in remote Aboriginal PHC [157].

3.5. Conclusion and Implications
The AHC has several identifiable policy deficiencies that impact on its ability to fulfil the
two stated objectives of the health assessment service. Foremost among these issues is the
construction of the AHC as a pre-determined suite of mandatory services. This limits clinical
discretion for PHC practitioners and the flexibility and adaptability of the service to underresourced PHC settings in remote areas.
My findings have several implications for the AHC as an effective public health policy.
Practitioners working within multi-disciplinary teams in remote PHC would benefit from: (i)
the nomination of a core set of preventive clinical services that satisfy both the individual
and population objectives of the AHC and are potentially transferable to remote PHC, (ii)
improved clarity within the AHC guidelines around chronic disease detection, in particular,
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identification of elevated CVD risk [174, 223], (iii) better identification within the AHC
guidelines or supportive reference material of some of the contextual constraints that could
better inform clinical decision making whether or not to deliver a given preventive clinical
service [148], (iv) clear identification within the AHC guidelines or supportive reference
material on the rationale for recommending each preventive service [36] and (v) the need to
provide better links within the AHC guidelines regarding community level interventions that
may complement the delivery of preventive clinical services in the AHC.
These suggested improvements could contribute to (i) rationalisation of preventive clinical
services based on thoughtful consideration of the PHC context in which they are delivered
and (ii) greater awareness of the need to implement complementary strategies at the health
service and community level to enhance the effectiveness of preventive clinical services
delivered in remote PHC.
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Section Two
The Adult Health Check
cohort study
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Chapter 4

The contribution of the Adult Health

Check to the identification of chronic conditions

4.1. Introduction
The concept of a preventive health assessment focussed on chronic disease detection and
intervention is not new. ‘Well person’s health checks’ are a long-standing component of
Aboriginal PHC [70, 71]. Despite this, in Aboriginal PHC settings, assessment for chronic
disease risk factors and provision of appropriate intervention has been shown to be
suboptimal [223]. Well person’s health checks have been touted as an effective way to
systematically improve disease detection and intervention [74, 75]. The community
participating in this research, similar to other remote settings [9, 91], has a high burden of
premature mortality. This disproportionately affects men and is primarily linked to chronic
disease - particularly CVD (see 2.4.3.1, p60). While the AHC has been endorsed as a viable
vehicle for health assessment, identification of chronic disease and implementation of
preventive care in a relatively well resourced urban setting [200], there have been no
evaluations of the contribution of the AHC to disease detection in a remote setting. Further,
the AHC has not been investigated for the service’s potential to detect any gender-based
differences in disease burden that may contribute to excess premature mortality in
Aboriginal men. Thus, in this chapter I examine the contribution of systematic delivery of
the mandatory AHC preventive clinical services to the early detection and diagnosis of
communicable disease and chronic conditions in a remote PHC service.

4.1.1. Objectives
Specifically, my objectives are to determine:
1. The burden of lifestyle risk factors, chronic conditions and other abnormalities
detected through systematic delivery of the mandatory AHC preventive clinical
services;
2. The burden of chronic conditions that are potentially eligible for care planning
according to the NT PCDS guidelines;
3. The number of new chronic conditions identified through systematic delivery of the
AHC;
4. If there are gender-based differences in the burden of disease or identification of
chronic conditions.
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4.2. Methods
I have used mixed methods to address my objectives. First, I used a cross-sectional study
design to describe the disease burden among participants, relevant to objectives 1, 2 and 4.
Second, I audited participants’ medical records over the two years prior to the date of AHC
participation to determine if chronic conditions identified during the AHC had been (i)
documented prior to participation in the AHC, (ii) newly identified during the AHC, or (iii)
newly identified during the AHC, but should have been documented prior to the AHC based
on information in the participants’ medical records. This audit was relevant to objectives 3
and 4. Third, I audited participants’ medical records over the two years after the date of AHC
participation to verify that the identification of chronic conditions during the AHC was
accurate. I was interested if there were instances of false positive or false negative
identification of chronic conditions. This audit was relevant to objectives 3 and 4. The two
year timeframe for the audit was used because this is the recommended interval between
AHCs [19]. The pre-AHC and post-AHC audits were conducted at the same time using a
common audit protocol and audit form (see 4.2.3, p118).

4.2.1. Participants and procedure
Participants were recruited via an outreach program of AHCs conducted by a
multidisciplinary team consisting of RANs, AHWs, a non-Aboriginal research assistant and
myself (GP). The outreach AHC program was conducted between March and September
2005. We provided AHCs in a variety of settings including (i) outreach visits to remote
homelands, (ii) township residences, (iii) township workplaces and (iv) public spaces
(outside the community store and community council buildings). Participation in the AHC
program was on a voluntary basis. AHCs were conducted in the mornings and pathology
specimens were processed during the afternoons. Feedback to participants was delivered by
myself on two occasions. First, on the day of participation in the AHC, participants received
(i) brief advice regarding lifestyle risk factors (smoking, nutrition, alcohol and/or other
drugs, physical activity) and/or abnormal anthropometry identified during the AHC (ii)
health advice on specific issues such as oral hygiene and skin pathology (iii) advice
regarding the need to review any abnormalities detected during the AHC (for example,
elevated blood pressure) and the appropriate timing for this and (iv) feedback on any
concerns raised by the patient during the AHC consultation. Second, upon receipt of the
pathology results, individually tailored letters detailing AHC results, health advice and a
strategy for good health were compiled by a research assistant. These letters also contained
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advice for lifestyle risk factors. Participants were then followed up to deliver their health
report and, where appropriate, were offered treatment and/or intervention and advised of
ongoing care that was required. Where appropriate, based on their AHC findings,
participants were invited to undergo chronic disease care planning. Referrals to specialist
services were made on the basis of AHC findings where indicated (see below).

4.2.2. Measures
4.2.2.1. Development of the AHC questionnaire and feedback materials
Remote Aboriginal communities are settings of great diversity, including educational
outcomes. In an effort to maximise the face validity and generalisability of the intervieweradministered questionnaire and feedback materials to be used during the AHC, these
resources were developed through a consultation process. During my visits to the community
throughout 2003 and 2004, I discussed several options for the questionnaire and AHC
feedback materials with long term (more than five years work experience in the community)
PHC staff (RANs and AHWs). As these materials reached a suitable level of refinement, I
also used a convenience sample of Aboriginal community members including employees of
the Women’s centre, the health board and the outstation resource centre to review them. The
questionnaire and feedback resources were modified during this process, reflecting the
advice received from those consulted.

4.2.2.2. Questionnaire content
Questionnaire items covered self-reported place of residence, education, income level, health
behaviours (smoking, nutrition, alcohol and other drugs, physical activity - SNAP), and
psychological distress (see Appendix 2, p386). Place of residence was assessed by asking “In
the last year, where did you spend most of your time living?” Three response categories were
provided: (i) the township name, (ii) homeland or (iii) other. If one of the latter two
responses was endorsed, participants were requested to name where they resided.
Educational attainment was assessed by asking “What is the highest year of school that you
have finished?” There were six response options: 1: did not attend school, 2: primary, 3:
lower secondary, 4: year ten, 5: year twelve or 6: higher education. Participants were asked
about their sources of income over the previous year. Income was then stratified into three
ordinal categories: 1 (lowest income) = unemployment benefits; 2 (middle income) =
Abstudy (Aboriginal education support payments), CDEP, carer allowance, child support,
receiving payments for artwork production; 3 (highest income) = salaried positions.

114

Smoking status was assessed by asking: “Do you smoke tobacco?” (yes/no) [177]. For those
who smoked, cigarettes smoked per day was assessed using a four point visual scale
depicting increasing increments (5, 10, 15 or 20 or more cigarettes per day) of the most
commonly consumed tobacco product. Diet data were collected with standardised visual
cues depicting seven commonly available foodstuffs (Takeaway- deep fried or nutrition poor
processed foods available from businesses in the township, store fruit, sugar &
confectionary, store vegetables, bush meat, bush vegetables and bread/damper). Participants
reported their frequency of consumption of these using a four point ordinal response format:
never, sometimes, most days, every day. Physical activity was assessed by a question
adapted from the Australian longitudinal study on women’s health: “How many times a
week do you exercise enough to get short of breath or huff and puff?” [332]. This was
accompanied by visual cues depicting sporting activity, hunting, digging and ceremonial
dancing. Four responses were provided: none, one or two times, three or four times, more
than four times. Participants were asked: “Do you drink alcohol?” (yes/no). For those who
were drinkers they were subsequently asked “When you drink with your friends or family,
how many do you drink?” This question was accompanied by a visual scale depicting five
incremental amounts (2, 4, 6, 12 or 24 cans) of the most commonly consumed alcoholic
beverage. Psychological distress was measured using the five item Kessler psychological
distress scale (K5) using the same interviewer administered questions and cue card as the
National Aboriginal and Torres Strait Islander Health Survey [333].

4.2.2.3. Questionnaire delivery
Self-reported data on the above items were collected by the non-Indigenous research
assistant. The same research assistant delivered the questionnaire throughout the AHC
program to standardise the delivery of the items. I administered the K5 scale section of the
questionnaire as part of a broader clinical appraisal of participants’ mental health status and
self harm risk [146].

4.2.2.4. Physical examination
Physical examination services were variably performed by AHWs, RANs and myself. In
general, male PHC practitioners examined male participants and female PHC practitioners
examined female participants. Participants’ weight was recorded on digital scales to the
nearest 100g, height to the nearest centimetre using a mounted stadiometer, and waist
measured to the nearest millimetre with an inelastic tape using standard techniques [334].
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During anthropometric assessment, participants wore light clothing and had bare feet. BMI
was derived by dividing weight in kilograms by the square of the person’s height in metres.
Abdominal obesity was defined as >90cm for men and >80cm for women [58 p35, 335].
Three blood pressure readings at one minute intervals were obtained on seated participants
with an automated sphygmomanometer (Welch-Allyn: Spot Vital Signs 420TB-E1), using
the correct cuff size for the upper arm circumference. The average of the second and third
readings was calculated. Pulse rate and rhythm were assessed during blood pressure
measurement by palpation of the patient’s radial artery by a PHC professional.
Oral health was classified using the three dimensions of oral health specified by the
Australian Institute of Health and Welfare [94 p35]: Good (a minimum of 20 healthy teeth
with no self reported chewing difficulties, no evidence of dental caries or peri-odontal (gum)
disease and self rated oral health as good), Fair (less than 20 healthy teeth but still able to
chew most foods and/or active caries threatening viability of one or two teeth and/or
significant peri-odontal disease affecting <50% of teeth and/or self reported oral health as
somewhat less than good) or Poor (less than 20 healthy teeth and unable to chew most foods
and/or active caries threatening the viability of three or more teeth and/or significant
periodontal disease affecting >50% of teeth and/or self reported oral health as bad). AHC
participants were offered general dental hygiene advice and advised of the timing of the next
dentist visiting service. Those rated with fair or poor oral health were encouraged to attend
during the next dental visit. Enquiry about self-reported hearing deficit and otoscopic
examination of ears was undertaken (Chapter 6, p168). Those with suspected hearing
impairment were referred to the audiologist and those with tympanic membrane
abnormalities were referred to the visiting ENT service. Participants’ skin was examined for
scabies, fungal infection and pyoderma.

4.2.2.5. Biochemistry
Morning urine samples and non-fasting blood samples were obtained by AHWs and RANs.
Urinalysis (Bayer Multistix reagent strips) was performed and urine specimens were also
sent for polymerase chain reaction (PCR) testing for Gonorrhoea and Chlamydia for
consenting adults. Self-administered low vaginal swab STI testing for female participants
was offered, however, this was seldom taken up. Serum samples were centrifuged within
four hours of collection and all samples transported on the day of collection to an accredited
laboratory. Syphilis serology was performed using an enzyme linked immunosorbent assay,
and if necessary, confirmed by rapid plasma reagin and treponema pallidum
heamagglutination assays. Patients’ medical records were inspected for previous syphilis
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serology results to aid interpretation of the serology results obtained in the AHC. Urinary
albumin-creatinine-ratio (ACR), blood glucose level (BGL) (hexokinase method), total
cholesterol (TC), HDL, TC to HDL ratio (lipid ratio) (colorimetric method), low density
lipoprotein cholesterol (LDL) (indirect Friedewald estimation), liver function and urea,
electrolytes and creatinine levels were measured on a Roche Cobas Integra 800 analyser.
Haematology (full blood examination) was performed on an automated Beckman-Coulter
HmX analyser. Microalbunimuria was defined as an ACR > 3.4mg/mmol [336].

4.2.2.6. Chronic conditions
Chronic conditions were classified according to the NT PCDS routine recall schedule for
chronic disease care [131]. This is the principal decision support document guiding care
planning and chronic disease monitoring for Aboriginal clients in remote communities. The
document outlines chronic conditions that are either discrete chronic disease entities (for
example established ischaemic heart disease) or intermediate conditions (such as
hyperlipidaemia). Thus in the assessment of what is a ‘chronic condition’ in a population
with high risk of premature CVD and renal disease, these categories may have more
stringent criteria than those used in the mainstream population. The methods and criteria I
used to assess a ‘chronic condition’ are as follows.
Impaired glucose tolerance (IGT) and T2DM were assessed by review of patient medical
records or an indicative blood glucose level, confirmed by a subsequent oral glucose
tolerance test [190]. Abnormal lipid profile was defined as blood lipid levels outside the
target levels stipulated for Indigenous Australians by the National Heart Foundation (NHF)
(HDL < 1.0mmol/L and/or LDL > 2.5mmol/L and/or TC > 4.0mmol/L) [193, 194].
Triglycerides were not considered for classification of patients’ lipid status because nonfasting blood samples were used. An alternative classification of abnormal lipid profile,
according to PBS eligibility for lipid lowering therapy (TC > 6.5mmol/L or TC > 5.5mmol
and HDL < 1.0mmol/L) is also presented [337]. Elevated CVD risk was defined as a risk of
greater than or equal to 10% to 15% risk of a CVD event over five years. The CVD risk
category was calculated using the New Zealand guidelines group handheld chart in
conjunction with review of the participant’s medical history, AHC findings and adjustments
for isolated extreme risk factors and ethnicity [173] (see Chapter 7, p188 for more details).
Hypertension was defined as systolic blood pressure > 140mmHg and/or diastolic blood
pressure > 90mmHg. Chronic kidney disease was classified using the CARI guidelines [338]
and the American National Kidney Foundation guidelines [339] (Table 4.1) based on a
single morning urine test (ACR) and calculation of participants’ glomerular filtration rate [71
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p224] based on blood biochemistry obtained during the AHC. Mental health conditions were
based on standard clinical definitions for mental health disorders [340]. Several other less
common chronic conditions requiring ongoing monitoring and care were consolidated in an
‘other’ category. These included acquired thyroid disorders, chronic haematological
abnormalities, rheumatic heart disease, atrial fibrillation and connective tissue diseases.

Table 4.1: Classification of chronic kidney disease
Stage
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5

Description
Normal GFR; GFR > 90 mL/min with kidney damage*
Mild impairment; GFR 60–89 mL/min with kidney damage*
Moderate impairment; GFR 30–59 mL/min
Stage 4: Severe impairment: GFR 15–29 mL/min
Kidney failure: GFR < 15 mL/min or on dialysis.

Notes: GFR = Glomerular Filtration Rate.
* Kidney damage is defined as persistent microalbuminuria, persistent proteinuria, persistent haematuria after exclusion of
urological causes, or structural abnormalities on kidney imaging tests.
Source: [338].

4.2.3. Medical record audit
I developed two separate medical record audit protocols and audit forms for my thesis
(Figure 4.1).
Figure 4.1: Timing of the medical record audits relative to the date of AHC
participation
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The first audit process was developed to address the objectives in chapters 4, 5 and 6. A
separate audit process was developed to undertake an interrupted time series study (Chapter
7, p188). Chapter 6 in my thesis concerns the recorded completion of AHC initiated
referrals. A longer audit period following the AHC was used for referred service items in the
first audit protocol (Appendix 3, p394) because the time delay between referral and referral
completion can be lengthy. Detailed methods regarding the first audit process are described
below and will be referred to in the following two chapters.

4.2.3.1. Development of the AHC audit protocol and paper-based audit form
An audit protocol (Appendix 3, p394) and a paper-based audit form (Appendix 4, p407)
were developed in conjunction with a senior remote medical practitioner and professorial
level health services researcher. One of these professionals was familiar with the research
setting. However, neither had any active involvement in the research setting during the
period of this research. The audit covered five broad issues related to my thesis objectives:
(i) the recorded delivery of the mandatory AHC preventive clinical services, (ii) items
regarding the identification of chronic conditions during the AHC, (iii) the number of PHC
attendances and reasons for PHC attendance, (iv) the recorded delivery of preventive
interventions and (v) the recording of referred services to which participants may potentially
be referred subsequent to AHC participation. These issues and audit items addressing them
are explained in detail in the relevant chapters. Audit items were designed to exclude
qualitative judgments by the auditor. Items were either categorical (yes/no), numerical fields
(quantification, values or dates) or free text fields that were coded after data entry into
categorical variables. The audit protocol and audit form were initially pre-piloted on a
sample of ten (five female and five male participants) randomly selected charts to identify
improvements in the paper-based audit form [341].

4.2.3.2. Medical record audit process
I undertook a pilot study on a randomly selected sample of thirty medical records (10% of all
the medical records in this study). For the pilot study, I re-audited the charts at an interval of
more than two weeks following the original chart audit to (i) investigate intra-rater (repeat)
reliability (Appendix 5: Repeat audit form, p412) and (ii) identify any further improvements
in the audit protocol and/or audit form [341]. The repeat reliability audit items comprised a
selection of items from each of the five broad issues outlined above. The rationale
underpinning the selection of each of the repeat audit items is detailed in the audit protocol
(Appendix 3, p394). Repeat audit items are identified and described briefly in this chapter
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and chapters five and six. Following the pilot study, the remainder of the medical records
(N=271) were audited for the principal study.

4.2.3.3. Statistical methods used in the pilot study
For the pilot study, I evaluated intra-rater agreement between the original audit and the
repeat audit using Cohen’s kappa statistic [342]. My criteria for an acceptable intra-rater
agreement was a Kappa of > 0.8 [343]. Categorical (yes/no) pilot study items were evaluated
using an un-weighted Kappa statistic. Variables quantifying numbers of events (For
example, the number of times that a smoking brief intervention was documented) were
treated as ordinal variables and evaluated using a quadratic weighted Kappa statistic. All
statistical analyses were performed on Stata software (version 9.2) [344].

4.2.3.4. Medical record audit items relevant to Chapter 4: the identification and
documentation of chronic conditions
I audited participants’ medical records for the documentation of chronic conditions over the
two years prior to the date of participation in the AHC and for two years after the date of
AHC participation (Appendix 3: AHC Audit protocol, p394; Appendix 4: AHC Audit form,
p407). Chronic conditions were classified (Figure 4.2, p121) as (i) previously known
(previously documented in patient notes) or (ii) newly identified (condition identified during
AHC and not previously documented in the patient notes). Newly identified conditions were
also sub-categorised as (i) previously missed (condition newly identified in the AHC but
could have been identified in the two years prior to AHC participation based on information
in the medical record), and (ii) false positive (newly identified condition in the AHC but
found not to be present on subsequent clinical review). False negative (chronic conditions
excluded during the AHC but found to be present on subsequent clinical review) were also
noted. A detailed description of these categories is included in Appendix 3 (p394).
The pilot study items (N=6) used to evaluate intra-rater reliability for the identification of
chronic conditions were categorical items (yes/no) related to the AHC-based identification of
IGT/T2DM (Appendix 5, p412). These items were: (i) the identification of IGT or T2DM
during the AHC, (ii) whether the diagnosis of IGT or T2DM was previously known, (iii) if
IGT/T2DM was newly identified during the AHC, (iv) if IGT/T2DM had been missed
during prior care, (v) if IGT/T2DM identification was a false positive finding and (vi) if
IGT/T2DM identification was a false negative finding.
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Figure 4.2: Chronic condition classification during the AHC audit
COHORT
Chronic conditions identified
during the AHC
False
negative

Newly identified

Previously
missed

False
positive

Notes: AHC = adult health check.
Newly identified: condition identified during AHC and not previously documented in the patient notes.
Previously missed: condition newly identified in the AHC but could have been identified in the 2 years prior to AHC
participation based on information in the medical record.
False positive: newly identified condition in the AHC but found not to be present on subsequent clinical review.
False negative: chronic condition excluded during the AHC but found to be present on subsequent clinical review.

4.2.4. Statistical methods
Differences between the socio-demographic details, burden of risk factors, health outcomes
and chronic conditions for men and women were tested by T-test (continuous variables) and
by Chi-squared analyses or Fischer’s exact tests (categorical outcomes). All statistical
analyses were performed on Stata software (version 9.2) [344].

4.2.5. Ethics approval
Ethics approval for all of the studies in my thesis was obtained from Charles Darwin
University (H04053) and the NT Department of Health and Community Services and
Menzies School of Health Research (04/35). Formal ethics approval included approval by an
Aboriginal ethics sub-committee and letters of support from the community controlled
Aboriginal health board and outstation resource centre.
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4.3. Results
Three hundred and one adults aged between 15 and 54 years (M=30.9, SD=10.2) participated
in the outreach AHC program. Fifty nine percent were men (N=177). Approximately a third
of participants came from 16 homelands communities (N=102, response rate 55%) [129].
The remainder came from the township (N=199, response rate 18%) [129]. The sample
comprised 23.4% of the enumerated population aged between 15 and 54 years based on the
2006 ABS census (N=1284) [129]. The age structure of the sample was similar (χ2=9.63,
P=0.2) to the census profile [129]. However, a greater proportion of men were included in
the sample (χ2=8.41, P=0.004) compared to the most recent census [129].
Complete data were obtained for participants’ age, gender, residence, smoking status,
alcohol consumption among drinkers and risk of self harm (Table 4.2). Ten participants were
unable to have weight and height measured on standardised equipment due to equipment
delays associated with tropical cyclone Ingrid. One participant declined a blood test and one
other declined to provide a urine sample. Urine samples of seventeen other participants were
of insufficient volume to perform an ACR or had leaked during transport. A small number (<
7%) of participants failed to complete all aspects of the physical examination and
questionnaire items. These are detailed in Table 4.2 for each examination or questionnaire
item. LDL cholesterol could not be assessed in 11 of the blood samples because of markedly
elevated triglyceride levels. The K5 scale (response rate 90%) was discontinued half way
through the study period because of workforce shortages in the study team.
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Table 4.2: Summary AHC findings by gender and for all participants. Figures are
proportion (%), N=301 unless otherwise specified
Male
(N=177)
Social and demographic details
Mean age in years (SD)
31.4 (10.0)
Resident in homelands
32.2
On unemployment benefits (N=300)
21.6
18.9
Education > Year 10 (N=276)
Medical history
Current smoker
74.0
62.2
If yes, smokes > 15 cigarettes per day (N= 215/220)
Drinks alcohol (N=288)
40.2
92.7
If yes, drinks > 6 std drinks per session (N= 86/86)
Reports illicit drug use (N=286)
48.8
58.8
Exercise frequency < 4 sessions/week (N=289)
Consumes takeaway most or every day (N=281)
20.3
Consumes fruit less than daily (N=281)
92.6
Consumes vegetables less than daily (N=281)
91.4
Consumes bush meat most or every day (N=281)
78.5
Consumes bush fruit and vegetables most or every
59.5
day (N=281)
Consumes sugar added to food/drinks or
58.3
confectionary daily (N=281)
Consumes flour/damper daily (N=281)
95.1
Reports thoughts of self harm
0.0
Mood: Mean Kessler 5 score (SD) (N=160)
6.4 (1.9)
Physical examination
26.3
Body Mass Index > 25Kg/m2 (N=291)
Abdominal obesity (N=294)
26.9
Irregular pulse (N=299)
0.6
Hearing problem (N=296)
21.8
23.6
Tympanic membrane abnormality† (N=297)
52.1
Fair or poor oral health‡ (N=289)
Pyoderma or scabies or tinea corporis (N=287)
45.2
35.6
Protein > + on urinalysis (N=294)
Investigations
26.0
Blood Glucose > 5.5mmol/L (N=300)
44.1
HDL < 1.0 mmol/L (N=300)
69.6
LDL > 2.5 mmol/L (N=289)
Eligible for statin on PBS (N=300)
17.5
27.9
ACR > 3.4 mg/mmol (N=283)
Chronic conditions eligible for chronic disease care planning§
Lipids outside NHF stipulated target levels
92.5
Renal impairment
34.1
29.5
5 Year CVD risk > 10 to 15%
Hypertension
9.8
T2DM or impaired glucose tolerance
6.9
Mental health problem
4.6
4.6
Other‖

Female
(N=124)

Total
(N=301)

P*

30.2 (10.3)
36.3)
34.7
24.8

30.9 (10.2)
33.9
27.0
21.4

0.33
0.46
0.01
0.24

71.8
68.2
15.1
94.4
17.0
73.1
6.8
83.9
86.4
91.5
83.1

73.1
64.7
29.9
93.0
35.7
64.7
14.6
89.0
89.3
84.0
69.4

0.67
0.37
<0.001
1.0
<0.001
0.01
<0.01
0.02
0.18
<0.01
<0.001

63.6

60.5

0.37

95.8
1.6
6.9 (2.3)

95.4
0.7
6.6 (2.1)

0.79
0.17
0.16

43.3
64.2
0.0
13.1
22.0
50.8
25.2
48.3

33.3
42.5
0.3
18.2
22.9
51.6
36.9
40.8

<0.01
<0.001
1.0
0.06
0.75
0.83
<0.01
0.03

28.5
52.0
62.7
13.8
37.3

27.0
47.3
66.8
16.0
31.8

0.64
0.17
0.22
0.39
0.09

84.8
48.0
19.2
6.4
11.2
3.2
12.8

89.3
39.9
25.2
8.4
8.7
4.0
8.1

0.03
0.02
0.04
0.29
0.19
0.77
0.01

Notes: 1): NHF = National Heart Foundation, PBS = Pharmaceutical Benefits Scheme, HDL = high density lipoprotein, LDL =
low density lipoprotein, ACR = urinary albumin creatinine ratio, T2DM= type two diabetes, CVD = cardiovascular disease.
2): * Test for difference between men and women.
3): † Perforation, acute otitis media with perforation, chronic suppurative otitis media, otitis media with effusion.
4): ‡ Oral health definitions are explained in detail in section 4.2.2.4, p115.
5): § Based on AHC findings and audit of participants’ medical records (N=298).
6): ‖ ‘Other’ includes diagnoses such as thyroid disorders, connective tissue diseases, rheumatic heart disease, atrial fibrillation
and chronic haematological disorders.
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4.3.1. Prevalence of risk factors and abnormalities identified on examination
during the AHC
Lifestyle risk factors were common amongst participants (Table 4.2). These included
smoking (73%), inadequate consumption of fresh produce (89%), inadequate physical
activity (65%), substance use (36%) and alcohol consumption (30%). Of those who drank
alcohol, a high proportion (93%) reported drinking to hazardous levels. Most abnormalities
identified on physical examination were common, ranging from 18% (hearing loss) to 52%
(dental problems requiring referral). The exception was for pulse abnormalities – noted in
only one participant. With regards to abnormalities identified by laboratory investigations,
27% required further evaluation for diabetic status, 32% had an ACR suggestive of
microalbuminuria or overt proteinuria and 89% of participants’ lipid profiles were outside
the target levels stipulated by the NHF.
Men reported marginally higher income, greater prevalence of alcohol consumption and
illicit drug use, more frequent consumption of takeaway foods, less frequent consumption of
fruit and bush foods, higher rates of skin pathology, were more likely to have lipids outside
the NHF target levels and were more likely to have elevated five-year CVD risk. Women
were more likely to be overweight, have abdominal obesity, have proteinuria on urinalysis,
have renal impairment or a chronic condition in the ‘other’ category.
Bacterial STIs were detected in 19 (6.3%) participants (12 male). These included eight cases
of syphilis (approximately 869 per 100,000, 297 tested), eight cases of chlamydia
(approximately 989 per 100,000, 261 tested) and five cases of gonorrhoea (approximately
1855 per 100,000, 87 tested). The low testing rate for gonorrhoea compared with chlamydia
was due to the low volume of some urine samples as described above. All bacterial STIs
were treated according to standard treatment protocols [71].
One male participant had atrial fibrillation. Two female participants reported thoughts of self
harm. Both women had crisis management plans implemented.

4.3.2. Medical record audit findings
With regards to the medical record audit, three medical charts were not located and two
participants had died during the two years following participation in the AHC. Overall, 298
charts (99% of all those that participated in the AHC) were available for auditing. The audit
covered 1189.7 person years of clinical data. Repeat audits were completed on a random
sample of 30 charts (10% of the total number of records in the audit) between 28 and 65 days
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following the original chart audit (Mean 35 days, SD 11.7). Intra-rater reliability for all six
audit items assessing the classification of T2DM/IGT made during the AHC demonstrated
strong agreement (κ=1.0, test for observed versus expected agreement P<0.001) [343]. No
changes were made to the audit protocol or audit form subsequent to the pilot study. Thus,
the pilot data were included in the final analysis.
Among the 298 AHC participants whose medical records were audited, 549 chronic
conditions were identified using the criteria outlined above (see 4.2.2.6, p117) (Table 4.2,
p123 and Table 4.3, p127). These chronic conditions are potentially eligible for chronic
disease care planning according to the NT PCDS routine recall schedule [131]. The three
most prevalent chronic conditions were (i) blood lipid levels outside the Indigenous-specific
target range stipulated by Australia’s NHF (89%) [193, 194], early renal impairment (40%)
[338], and elevated CVD risk using the New Zealand Guidelines Group handheld chart
(25%) [173]. One fifth of care plan eligible conditions were documented prior to AHC
participation (Table 4.3, p127). However, 80% were new findings and of these, just under a
third (31%) could have been identified based on clinical information in the patient’s chart in
the two years preceding the AHC. In absolute terms, the most common chronic conditions
‘missed’ during PHC prior to the AHC were: (i) blood lipids outside the NHF’s targets, (ii)
renal impairment and (iii) elevated CVD risk.
The three most common chronic conditions ‘newly identified’ during the AHC, as a
proportion of all 298 AHC participants whose medical charts were also audited were: (i)
lipid profile outside the NHF stipulated target range (85%), (ii) renal impairment (33%) and
(iii) elevated CVD risk (21%). By contrast, hypertension (4%) and IGT/T2DM (2%) were
less likely to be newly identified as a proportion of the 298 AHC participants whose medical
charts were also audited.
In the ‘other’ chronic condition category, one participant was newly identified with
hypothyroidism and another with rheumatic heart disease – both had information in their
clinical records that should have resulted in the identification of these conditions prior to the
AHC. False positive and false negative findings were predominantly related to measures of
microalbuminuria and/or glomerular filtration rate that changed on subsequent testing. One
case of depression was not diagnosed during the AHC assessment but was confirmed on
subsequent clinical interview.
With regards to variation in the identification of chronic conditions during the AHC based on
age and gender (Table 4.4, p128), there were two principal findings. First, as expected, older
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participants (aged 35-54 years) were significantly more likely than younger participants
(aged 15-34 years) to (i) have more chronic conditions, (ii) have chronic conditions
documented prior to the AHC, (iii) have chronic conditions newly identified during the AHC
and (iv) have had chronic conditions overlooked during previous contact with the health
service (P<0.001). Second, compared with older men (35-54 years of age), older women (3554 years of age) were significantly more likely to have the identification of chronic
conditions missed during previous contact with the health service (P=0.01) in the two years
prior to AHC participation.
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Table 4.3: Chronic conditions eligible for care planning among 298 AHC participants
Chronic conditions eligible
for care planning
Lipids outside NHF target
Renal impairment
5 year CVD risk > 10-15%§
IGT or T2DM
Hypertension
Other‖
Mental health condition
Total

Prevalence
N
266
119
75
26
25
25

(%)
(89%)
(40%)
(25%)
(9%)
(8%)
(8%)

13
549

(4%)

Previously
documented
N
(%)*
13
(5%)
20
(17%)
12
(16%)
20
(77%)
13
(52%)
23
(92%)
12
113

(92%)
(20%)

Newly identified
in the AHC
N
(%)*
253
(95%)
99
(83%)
63
(84%)
6
(23%)
12
(48%)
2
(8%)
0
435

(80%)

Missed during
prior health care
N
(%)†
62
(25%)
31
(31%)
31
(49%)
3
(50%)
6
(50%)
2 (100%)
0
135

(31%)

False positive
N
1
22
0
0
0
0
0
23

Notes: AHC = Adult Health Check, NHF = National Heart Foundation, CVD = cardiovascular disease, IGT = impaired glucose tolerance, T2DM = type two diabetes mellitus.
* Denominator is N with chronic condition identified during the AHC (prevalence).
† Denominator is N with chronic condition newly identified.
‡ Denominator is 298 – N prevalence.
§ 5 year CVD risk derived using the New Zealand Guidelines Group handheld chart (see 4.2.2.6, p117).
‖ ‘Other’ includes diagnoses such as thyroid disorders, connective tissue diseases, rheumatic heart disease, atrial fibrillation and chronic haematological disorders.
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(%)†
(0.4%)
(22%)

(5%)

False negative
N
1
4
0
0
0
0

(%)‡
(3%)
(2%)

1
6

(0.4%)
(0.02%)

Table 4.4: Mean number of chronic conditions per person by age and sex. Figures are mean (SD) unless otherwise specified
Chronic condition audit categories

Men

Women

Total

P*

15-34Y

35-54Y

All

15-34Y

35-54Y

All

Chronic conditions

1.4 (1.0)

2.4 (1.3)

1.8 (1.2)

1.4 (0.9)

2.9 (1.3)

1.9 (1.3)

1.8 (1.2) 0.79

Chronic conditions known prior to AHC

0.2 (0.5)

0.6 (1.3)

0.3 (0.9)

0.2 (0.5)

0.9 (1.3)

0.4 (0.9)

0.4 (0.9) 0.44

Chronic conditions newly identified during the AHC

1.2 (0.8)

1.8 (1.0)

1.5 (0.9)

1.2 (0.7)

2.0 (1.0)

1.4 (0.9)

1.4 (0.9) 0.89

Chronic conditions missed during health care prior to the AHC†

0.2 (0.7)

0.6 (1.0)

0.4 (0.8)

0.2 (0.5)

1.2 (1.1)

0.5 (0.9)

0.5 (0.8) 0.27

Notes: AHC = Adult Health Check, Y = years.
* Test for difference between men and women.
† Chronic condition newly identified in the AHC but could have been identified in the 2 years prior to AHC participation based on information in the patient’s medical record.
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4.4. Discussion
In this chapter I have demonstrated that systematic delivery of the mandatory AHC
preventive clinical services identifies a significant burden of lifestyle risk factors, chronic
conditions and other abnormalities. Furthermore, with regards to the burden of chronic
conditions potentially eligible for ongoing management with the health service (i) the
majority of these were newly identified during the AHC and (ii) there were some differences
between men and women in the prevalence of some chronic conditions. Of relevance to the
principal cause of premature mortality in this community, men were demonstrated to have a
greater burden of elevated CVD risk than women.
Consistent with findings of health assessment programs for Indigenous populations in remote
[74, 75], and urban settings [200], we found a high disease burden. However, one difference
arising from the outreach program of AHCs, compared with previous studies, was the
relatively greater participation of men compared with women [74, 75, 200]. In addition there
were some similarities and differences in the disease burden described in previous studies.
Similarities included the prevalence of smoking [74, 75], poor intake of store-purchased
fresh fruit and vegetables [74], substance use [99, 200], inadequate physical activity [74,
200], ear drum abnormalities [75], poor oral health [200], skin pathology [75], albuminuria
[74, 200], dyslipidaemia [74, 200] and suicidal ideation [200]. Differences included lower
prevalence of alcohol use [74, 75], overweight and obesity [74, 200], central obesity [74,
200], hypertension [74, 75, 200], type two diabetes [74, 75, 200], mental health problems
[200], and a greater prevalence of suspected hearing problems [200]. The lower prevalence
of overweight, obesity and hypertension in this cohort may reflect ‘regional variation.’ This
has been described in at least one other study involving a comparable population [103].
Regional variation in the prevalence of mental health problems is also well recognised, with
remote populations reportedly having a lower prevalence [9, 345].
Rates of bacterial STIs were lower than expected for chlamydia and gonorrhoea but higher
than expected for syphilis [203]. The lower than expected prevalence of chlamydia and
gonorrhoea may have been due to the (i) low uptake of self-administered low vaginal swab
specimens for female participants [346], (ii) the relatively high proportion of women
(66.4%) who had STI screening in the two years prior to AHC participation (Table 5.4,
p144), (iii) laboratory issues in the low number of urine samples tested for gonorrhoea and/or
(iv) a selection bias in participants volunteering for the AHC program favouring a low risk
cohort. The higher than expected rate of syphilis may have, in part, been due to cross
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reactivity with Yaws antibodies (Treponema pallidum pertenue), which was previously
endemic in this area.
Another key finding from this study is the large number of chronic conditions newly
identified during the AHC. The most significant contributor to these was the identification of
participants with lipid profiles outside the target levels defined by the NHF for this high
CVD risk population [193, 194]. While it may be desirable to provide brief interventions and
lifestyle modification support for people in this category, the workload entailed to reach 90%
of the population is likely to be well beyond currently available resources in this remote PHC
service. An alternative approach advocated by the NHF is to treat, with lipid lowering
agents, all patients with LDL > 2.5mmol/L [194]. However, based on my findings this
recommendation: (i) potentially includes two-thirds of the adult population in this
community (including many women of child bearing age - statins are contraindicated in
pregnancy) and (ii) falls outside the PBS guidelines [337]. The PBS guidelines, in turn, have
been demonstrated in at least one study involving a remote Aboriginal population, to have
low specificity (52%) - CVD events were common amongst Aboriginal persons whose blood
lipid levels did not reach the PBS guideline threshold for lipid lowering medication [347].
The authors of this study also demonstrated that inclusion of non-lipid risk factors improves
the identification of those with elevated CVD risk [347]. This concurs with new
recommendations to provide intervention based on global CVD risk assessment rather than
based on individual risk factors [174]. Thus, holistic appraisal of CVD risk using handheld
charts, such as the one used in this study, may be a better approach to the identification of
those requiring intervention to reduce their CVD risk. Furthermore, holistic CVD risk
appraisal may help rationalise the workload for monitoring of chronic conditions in underresourced remote PHC settings compared to monitoring a large proportion of the population
with a lipid profile exceeding the NHF target range. This topic is explored in detail in
Chapter 7 (p188).
Of the care plan eligible chronic conditions, just under a third (31%) could have been
identified based on extant information in the clinical notes in the two years prior to the AHC.
Reasons for the unexpectedly high proportion of ‘missed’ chronic conditions may include:
(i) the application of more stringent blood lipid target levels stipulated by the NHF [193,
194], (ii) the adoption of a new diagnostic classification system for renal impairment [338],
and (iii) the introduction of holistic CVD risk assessment [173], in a PHC setting where this
had not been performed previously (Table 5.4, p144). However, half of the newly identified
chronic conditions of T2DM and hypertension, had also been overlooked during care prior to
the AHC, suggestive of gaps in clinical practice. In the case of identification of participants
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with elevated CVD risk, the finding that a significant proportion (49%) had this missed in
prior health care underscores the potential importance of global CVD risk assessment rather
than assessing isolated risk factors [174]. Furthermore, this suggests that a clear benefit of
the AHC in a remote setting, typified by high turnover of PHC practitioners, is the
opportunity to holistically assess a patient including their recent clinical history.
Older women, in particular, were more likely to have had chronic conditions overlooked.
However, older women (35 to 54 years) in this community have more primary health care
consultations and are more likely to receive many preventive clinical services than men (see
Chapter 5 p135). Thus, older women have more chances to have chronic conditions
identified than older men who access PHC relatively infrequently. Irrespective of the genderbased disparity in missed diagnoses demonstrated in this study, the key implication for the
PHC service from my findings is the importance of good systems of decision support,
performance monitoring and clinical governance to minimise the number of chronic
conditions that are overlooked during routine care or during a health assessment consultation
[172]. Application of the AHC in remote PHC settings without also attending to these PHC
system prerequisites may perpetuate gaps in the recognition of chronic conditions and the
institution of appropriate interventions [223]. My findings confirm (i) the significant gaps in
the identification of chronic conditions during health care documented prior to the AHC and
(ii) the potential impact of the AHC to improve the identification of chronic conditions and
contribute to good clinical governance in remote settings.
There were also a number of false positive diagnoses of early stage renal impairment made
during the AHC. This suggests that one difficulty experienced in the AHC is to correctly
diagnose early renal impairment based on a single ACR and blood biochemistry test, when
ideally a repeat assessment is required three months later to confirm the diagnosis [338]. A
trade-off is apparent between possibly missing an early diagnosis, delaying the potential for
early intervention and potentially introducing harms through a ‘diagnostic label’ or the
diversion of finite health resources by bringing forward patients’ next health assessment to
twelve months rather than waiting for the next AHC at two years [131]. My findings support
the practice guidelines recommending a repeat assessment for renal impairment in three
months time [338] in order to avoid inadvertently (i) labelling a patient as having renal
impairment and (ii) diverting finite health resources.
Compared with the one previous study of the AHC [200], strengths of this study include (i)
the sample age profile that closely resembles the most recent census [129], (ii) estimation of
the population prevalence of elevated CVD risk – the principal cause of premature
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Indigenous mortality [9], (iii) the detailed exploration of the role of the AHC in the
identification of chronic conditions compared to care documented pre and post-AHC and (iv)
the strong repeat validity demonstrated on repeat audit of the clinical records.
Potential limitations include: (i) selection bias, (ii) detection bias, and (iii) reliance on several
self-reported measures. Concerning selection bias, the sample population comprised
volunteers for an outreach program of preventive health checks and covered just under a
quarter of the eligible population [129]. Participants may not have been representative of the
population in terms of the burden of disease because: (i) as volunteers, they may be more
health conscious [31] and (ii) those with established chronic illness may not have
participated because they were already receiving care. However, the population prevalence
of lifestyle risk factors, abnormalities identified on examination and burden of chronic
conditions demonstrated some similarities with previous studies in other Indigenous
populations [74, 75, 200]. In addition, the ‘outreach’ AHC program (see p xxi) recruited 25
(8.4% of 298 participants who had their medical records audited) participants that had not
had any consultations with the PHC service in the prior two years (Table 5.5, p146). This
suggests that ‘outreach’ AHC delivery was successful in reaching participants less likely to
attend for routine PHC.
There are several potential sources of detection bias in this study. First, the study team
comprising RANs, AHWs and myself, were variably involved in different aspects of the
AHC during the program. Each member of the team possessed different levels of experience
and clinical acumen. This is important for manoeuvres dependent on operator skill such as
hearing assessment and otoscopy. Second, none of the PHC practitioners in this study had
any formal training in oral health appraisal. On this issue, it is noteworthy that the prevalence
of oral health problems requiring referral in our study is significantly less than the
prevalence of oral health problems diagnosed by a trained dentist assessing a population of
Aboriginal youths [348]. It is likely that detection bias would contribute to an underestimation of the disease burden rather than an over-estimate. Third, similar to another study
[349], and despite a lengthy consultation process before the AHC program, we were
unsuccessful in reliably obtaining fasting blood samples in this population. This may have
led to an overestimation of the prevalence of elevated LDL cholesterol (total cholesterol and
HDL are less affected by non-fasting status). However, the population prevalence of
dyslipidaemia in this cohort was similar to that reported in at least one other well person’s
health check program where fasting blood samples were reportedly obtained [74]. Fourth,
with regards to the medical record audit over the two years following the AHC, the detection
of false positive and false negative identification of chronic conditions during the AHC may
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be an underestimate because many AHC participants may not have had a relevant repeated
clinical assessment within the two year follow-up period. While a high proportion of this
cohort attended the PHC service in the two years following the AHC (Table 5.5, p146), I did
not collect data on the preventive clinical services provided during these consultations. This
limits my ability to precisely determine the rate of false positive/negative chronic conditions
identified during the AHC.
A range of self-reported measures were used in the AHC. Some, such as smoking assessment
[177], have been validated for use in remote Aboriginal populations. However, measures
such as nutrition assessment, are notoriously unreliable [232]. Nevertheless, in terms of
practicality, self-report was the only feasible option and our interviewer-administered
questionnaire was piloted with experienced PHC staff, senior AHWs, and Aboriginal
community members to maximise face validity. The similar prevalence of SNAP lifestyle
risk factors described in this study compared with other studies [74, 75, 200], suggests that
the interviewer-administered questionnaire had good internal validity. Moreover, with
regards to the overall health promoting objective of the AHC, precise quantification of health
behaviours was not our principal aim. Instead, the materials were designed to promote selfreflection and facilitate brief interventions at the time of participation in the AHC.
A range of further questions arise from the findings of this study. First, the acceptability of
the AHC and its constituent services needs to be explored with Aboriginal peoples in remote
areas. While some services such as blood pressure measurement are well accepted clinical
services, mandatory items such as routine questioning about thoughts of self harm may not
be as acceptable. Independent enquiry by non-health-service personnel on the acceptability
of the constituent services of the AHC is needed. Second, the burden of chronic conditions
eligible for care planning and monitoring has repercussions on the workforce capacity
subsequently required in remote settings. Research is required to determine the appropriate
workforce needed to manage the burden of disease. Third, the population participating in my
research, similar to other disadvantaged populations [81], has a double burden of
communicable and chronic conditions. Such clustering of the health burden warrants multisectoral intervention beyond the confines of the health system [81]. While recognition of this
need forms part of the rationale for the Federal intervention into remote Aboriginal
communities in the NT, policy development and investment needs to be informed by
rigorous intervention based research in remote NT communities.
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4.5. Conclusion and Implications
Based on the findings in this chapter, I conclude that systematic delivery of the AHC is a
viable means to identify and document chronic conditions in this remote PHC setting.
Moreover, systematic application the AHC appears to improve the detection of chronic
conditions over and above the health care received in this community over the two years
preceding the AHC. Of particular relevance, in this community with a high burden of
premature CVD, systematic delivery of holistic CVD risk assessment within the AHC
greatly improved the identification of participants with elevated CVD risk over and above
care prior to the AHC.
However, the detection of a significant burden of disease raises several implications that are
explored in the subsequent chapters of this thesis. First, beyond the identification of health
risk factors, communicable disease and chronic conditions, what does the AHC contribute to
preventive care over and above that received in prior PHC (Chapter 5, p135)? Second, the
AHC MBS item descriptor [19] mandates that care must be provided for all of the identified
needs of the patient. In the participating health service this has implications for (i) the
initiation of chronic disease care planning (Chapter 5, p135) and (ii) AHC services
precipitating referral to visiting specialist services such as dentists, audiologists and ENT
surgeons (Chapter 6, p168). Third, in a PHC setting with inadequate human resources
relative to identified needs, there are implications on the capacity of the service to provide
prevention and management of chronic conditions, particularly CVD which is the single
greatest cause of premature mortality (Chapter 7, p188).
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Chapter 5

The contribution of the Adult Health

Check to preventive care
5.1. Introduction
The high burden of chronic conditions and lifestyle risk factors described in the previous
chapter is well recognised in Australia’s Aboriginal and Torres Strait Islander populations
and contributes to the health gap between Aboriginal and non-Aboriginal Australians [9, 91,
135]. Upon its launch, the AHC was described as an important PHC initiative to identify and
intervene for common causes of morbidity and mortality [8, 10]. However, this approach to
comprehensive PHC is not new. The delivery of preventive clinical services through ‘well
person’s health checks’ is a long-standing component of remote Aboriginal PHC systems
[71, 80 p106-108]. In addition, the AHC was also promoted as a health service intervention
that may facilitate a shift in PHC practice from reactive acute care to a more preventive
mode of interaction between patients and health providers [8, 10]. To date there have been
no evaluations of (i) the contribution of the AHC to the delivery of preventive clinical
services over and above extant PHC, (ii) changes in subsequent health service usage
associated with AHC participation or (iii) the relative contribution of the AHC to preventive
clinical services for Aboriginal men - a group with a disproportionate burden of premature
mortality [91].
The objectives of this chapter are to determine:
1. What the AHC contributes to (i) medical history, (ii) physical examination and (iii)
investigation services compared with recorded health care prior to the AHC;
2. If participation in the AHC is associated with changes in the cohort’s subsequent (i)
number and (ii) reasons for PHC attendances pre and post AHC;
3. If participation in the AHC is associated with changes in the cohort’s recorded
delivery of preventive interventions: (i) brief intervention/advice for lifestyle risk
factors, (ii) adult vaccinations and (iii) chronic disease care planning pre and post
AHC;
4. If there are any gender-based differences associated with the above aspects of
preventive care.

135

5.2. Methods
For this study, I used the same audit protocol (Appendix 3, p394), audit form (Appendix 4,
p407), repeat variability audit form (Appendix 5, p412) and auditing process as described in
Chapter 4 (p112). This study included a pilot study, wherin I repeated the medical record
auditing on a random sample of charts to assess intra-rater reliability for a selection of audit
items from this study (see below). The sampling strategy, participants, AHC methods, AHC
procedure and ethics approval for the studies in my thesis have also been previously
described (see 4.2.1, p113). Additional procedural matters and details of the measures in the
medical record audit specific to the objectives of this chapter are described below.
To address the first objective, I audited participants’ medical records over the two years prior
to the date of AHC participation to determine the recorded delivery of the mandatory AHC
preventive clinical services (Box 2.4, p41) in previous care. The pre-AHC audit also
included baseline data for the second and third objectives regarding PHC service usage and
the recorded delivery of preventive interventions. I then audited participants’ medical
records over the two years following the date of AHC participation to provide a post-AHC
comparison for PHC service usage and the recorded delivery of preventive interventions. I
used a two year interval for the pre and post AHC audits because this is the time interval
recommended between AHCs [19]. I present my findings below stratified by gender in order
to address my fourth objective.

5.2.1. Medical record audit
The pre and post AHC audits were conducted simultaneously using the audit materials
described previously (see 4.2.3, p118: audit protocol - Appendix 3 p394; audit form Appendix 4 p407; repeat audit form - Appendix 5, p412). As described in chapter four, this
included a pilot study, in which I re-audited a selection of variables to assess intra-rater
reliability. Variables audited to address the objectives of this chapter are described below.

5.2.1.1. Measures
The recorded delivery of each mandatory AHC preventive clinical service (Box 2.4, p41)
was endorsed as occurring (yes=1) or not (no=0) during the two years prior to AHC
participation. All PHC attendances for two years pre and post AHC participation were also
audited. For each PHC consultation I recorded the health professional consulted. The
categories (N=5) were: (i) GP, (ii) RAN, (iii) AHW, (iv) ‘other’ (visiting specialist, research
personnel, public health personnel) and (v) ‘not stated’ (when the health professional
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consulted could not be identified). Where several PHC professionals were consulted during a
single episode of care, only the most senior PHC professional consulted was endorsed (GP >
RAN > AHW).

For each PHC presentation, I also recorded the primary reason for

attendance. The categories (N=7) were: (i) acute care, (ii) chronic disease care, (iii) antenatal
care, (iv) well person’s health check, (v) public health services (Tuberculosis, Leprosy,
outbreak investigation services from the Centre for Disease Control in Darwin), (vi) ‘other’
(visiting specialist reviews, research participation, medication pick-ups where no other
clinical interaction was documented) and (vii) ‘not stated’ (when the reason for PHC
presentation could not be identified). The total number of PHC attendances, totals for (i)
each PHC professional group and (ii) primary reason for PHC attendance, were calculated
pre and post AHC participation.
I also audited participants’ medical records for the recorded delivery of brief
intervention/advice, adult immunisations and chronic disease care planning over the two
years pre and post AHC. Brief interventions were defined as recorded delivery of care
consistent with the ‘5 As’ (Ask, Assess, Assist, Advise, Arrange) [59]. For example, simple
enquiry about smoking status (yes/no) without evidence of further intervention was not
deemed a brief intervention. In each time period, brief intervention/advice for SNAP items
were endorsed as recorded (yes=1) or not (no=0). For each of the SNAP brief
intervention/advice items, the total number of times they were recorded delivered in each
auditing time period was calculated.
The adult immunisations included in the audit were (i) ADT, (ii) Pn23 and (iii) Fluvax. AHC
participants were assessed if they were up to date (yes=1, no=0) for each vaccine prior to the
AHC, according to (i) the NT vaccination schedule in 2005 (Appendix 3, p394) and (ii) the
participants’ documented health status prior to the AHC. Following the AHC, I reassessed
participants’ vaccination status (up to date =1, not up to date = 0) according to (i) the NT
vaccination schedule in 2005 (Appendix 3, p394) and (ii) the participants’ health findings
from the AHC. Participants ineligible for Fluvax in 2005 (no chronic disease and aged < 50
years) were classified as ‘up to date’ for this service. Finally, for each vaccination, in each
two year time period, I recorded if the vaccine was given (yes=1) or not (no=0). In the case
of Fluvax (scheduled annually), this was endorsed as ‘given’ if administered one or more
times in each two year auditing period. If an adult vaccine was not administered when due in
the two years following AHC participation, the reason for this not occurring was recorded if
this was documented in the patients’ medical records.
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I also audited participants’ medical records for the preventive intervention of chronic disease
care planning (Figure 5.1). Participants were categorised whether they were eligible (yes=1,
no=0) for chronic disease planning. Eligible participants were those with a chronic condition,
according to the NT PCDS routine recall schedule (see 4.2.2.6, p117), identified during the
AHC. For those deemed ‘eligible’, medical records were inspected to ascertain whether a
chronic disease care plan was ‘present’ (yes=1, no=0) that pre-dated AHC participation. If a
care plan was present, the date it was written was recorded, and it was endorsed as
‘complete’ (yes=1, no=0) if all relevant diagnoses were listed and the care plan was dated
within 12 months prior to the AHC. For participants eligible for care planning, their medical
records were also inspected for the presence (yes=1, no=0) of a ‘new’ care plan dated within
two years following AHC participation. If a new care plan had been written, the date it was
written was recorded. If the participant was eligible for a care plan based on the
identification of one or more chronic conditions during the AHC, yet did not have a care plan
documented within two years of AHC participation, this was categorised (yes=1, no=0) as a
‘missed’ care plan and the reason for the absence of the care plan recorded.
Figure 5.1: Classification and relationships between care plan audit items
AHC Cohort

Care plan
present in
patient notes &
dated prior to
AHC

Care plan complete &
dated < 12 months
prior to AHC

New care plan
initiated after
AHC

Care plan
incomplete or dated
> 12 months prior
to AHC

Missed: New care plan
not initiated despite
eligible chronic
condition being
identified during AHC

Notes: Participants were eligible for a care plan if they had a chronic condition listed on the NT PCDS routine recall schedule.
They are represented within the circles on this diagram and categorised as follows:
Present: Patient eligible for care plan and has a care plan present in the notes that pre-dates AHC participation;
Complete: Care plan written within 12 months prior to AHC participation that contains all relevant conditions;
Incomplete: Care plan present pre-dating the AHC but > 12 months old and/or inaccurate information on relevant conditions;
New: Care plan present and dated within 2 years following AHC participation;
Missed: Participant eligible for care plan but has no care plan written within two years following AHC participation.
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Finally I also undertook an analysis of the ‘missed’ care plans according to the treatment
threshold for these participants. I calculated the proportions of participants with ‘missed’
care plans that were (i) below a defined treatment threshold (see below), (ii) lost to followup, (iii) overlooked erroneously and (iv) those who had a pre-existing care plan that
precluded a new care plan being authored until 12 months had expired.
In the previous chapter, I described a large burden of chronic conditions in this cohort
(Chapter 4, p112). Subsequently, a significant proportion of AHC participants were
potentially eligible for chronic disease care planning. This included those with lipids outside
the NHF target range (89%) and renal impairment (40%). In the PHC service participating in
this research, there is a low capacity to provide chronic illness care for all of these
participants (see 2.4.5, p62). Thus, the decision to institute chronic disease care planning was
rationalised on further criteria, namely, a threshold where secondary prevention through
pharmacotherapy may be considered. Participants with abnormal lipid profiles underwent
holistic CVD risk assessment (see Chapter 7, p188 for details) and were deemed eligible for
a care plan if their 5 year CVD risk was > 10 to 15% [173]. This is the treatment threshold
nominated by the RACGP where the benefits of treatment may outweigh potential harms
[146]. For participants with early renal impairment (Stages 1&2: see Table 4.1, p118), the
treatment threshold was defined as urinary ACR > 34 mg/mmol. This was the treatment
threshold used in a comparable setting where intervention with pharmacotherapy led to
reductions in kidney disease progression and overall mortality [77, 78].

5.2.1.2. Pilot study variables related to chapter five
Repeat reliability audit items (N=17) included in the pilot study (Appendix 5, p412),
included a mix of a) administrative items (N=1): date of AHC participation; b) categorical
(yes/no) items (N=11): (i) care plan eligibility, (ii) care plan present prior to AHC, (iii) new
care plan, (iv) missed care plan, (v) pre-AHC enquiry about smoking, (vi) pre-AHC blood
pressure check, (vii) pre-AHC blood lipids test, (viii) pre-AHC delivery of smoking brief
intervention/advice, (ix) Pn23 up to date on the day of the AHC, (x) Pn23 administration
post-AHC and (xi) post-AHC brief intervention/advice for smoking; and c) numerical items
(N=5): (i) date of pre-AHC care plan, (ii) date of post-AHC care plan, (iii) number of
documented pre-AHC brief interventions/advice for smoking, (iv) date of Pn23
administration and (v) number of post-AHC documented brief interventions/advice for
smoking.
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5.2.2. Statistical Methods
The statistical methods for the pilot study have been previously described (4.2.3.3, p120).
Tests for difference in preventive service receipt, PHC service usage and recorded delivery
of preventive interventions by gender were done using Pearson’s Chi square, Fishers exact
(categorical variables) and paired t-tests (continuous variables). A statistical test of
symmetry was used to compare the cohort’s (i) vaccination coverage and (ii) proportion of
the cohort with no PHC attendance pre and post AHC. All statistical analysis was done using
Stata software (version 9.2) [344].

5.3. Results
As described in the previous chapter, three medical charts were not located and two
participants died during the two years following the AHC. Overall, 298 charts (99% of all
charts possible) were available for auditing. The data covered 1189.7 person years and
included 7108 PHC attendances.

5.3.1. Pilot study results
Repeat audits were completed between 28 and 65 days after the primary audit (Mean 35
days, SD: 11.7). There were no deaths among the pilot study participants. All pilot study
items demonstrated statistically significant agreement for intra-rater reliability (P<0.001)
(Table 5.1). Of the seventeen items, ten had a perfect Kappa score (κ=1.0) and a further six
items achieved kappa scores exceeding the target threshold of 0.80. One item, the recorded
delivery of brief intervention for smoking in the two years prior to the AHC, marginally
failed to reach the target Kappa score threshold, but still demonstrated very strong agreement
[343]. No changes were made to the audit protocol or audit form subsequent to the pilot
study. Thus the pilot data were included in the final analysis and the results are presented
below for all 298 participants.
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Table 5.1: Intra-rater reliability analysis of audit items
Audit Item

κ

AHC Date

Weighted κ†

P*

1.0

<0.001

Care plan eligible

1.0

<0.001

Care plan present in notes

1.0

<0.001

Date of present care plan

0.84

<0.001

New care plan indicated

1.0

<0.001

Date of new care plan

1.0

<0.001

Missed care plan

1.0

<0.001

Documented enquiry about smoking

0.92

<0.001

Documented blood pressure measurement

0.92

<0.001

1.0

<0.001

0.79

<0.001

Chronic disease care plan items

Service items in the two years prior to AHC

Documented lipid measurement
Documented brief intervention for smoking
Number of documented smoking brief interventions

0.89

<0.001

Service items over two years following AHC
Pn23 vaccine up to date

1.0

<0.001

Pn23 documented as administered

0.93

<0.001

Documented date of Pn23 receipt

1.0

<0.001

Documented brief intervention for smoking

1.0

<0.001

Number of documented smoking brief interventions

0.88

<0.001

Notes: AHC = adult health check, Pn23 = 23 valent pneumococcal vaccine.
* Statistical test for observed versus expected agreement.
† Quadratic weighted Kappa score calculated for ordinal variables.

5.3.2. Recorded delivery of the mandatory AHC preventive clinical services in
the two years prior to the AHC
In this section I present the results of the medical record audit regarding the recorded
delivery of mandatory AHC preventive clinical services in the two years prior to AHC
participation. This audit addresses my first objective: to determine what preventive clinical
services the AHC contributes compared with the recorded delivery of preventive clinical
services over the two years prior to AHC participation. The findings are presented in three
tables relevant to the clinical encounter: medical history, physical examination and
investigations.
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5.3.2.1. Medical history
Recorded assessment of medical history items was highest for enquiry regarding smoking
status (37%) and sexual and reproductive health (34%) (Table 5.2). Recorded assessment of
medical history items was lowest for suicide intent, hearing impairment, carer status and
mood disorders (all < 5%). The remainder of the medical history items had low levels of
documentation. Women were significantly more likely to have recorded assessment of
smoking, nutrition and sexual health history taking. Among men, with the exceptions of
enquiry about smoking and illicit drug use, recorded assessment of history items was similar
for younger men and older men. Among women, with the exceptions of sexual health and
suicide intent, the recorded assessment of history items was generally greater for older
women compared with younger women.

Table 5.2: Recorded assessment of medical history items in the two years prior to AHC
(figures are proportion [%])
Medical history
items

Men
15-34Y

Smoking

19.2

Nutrition

6.7

Alcohol
Illicit drug use

Women

35-54Y

All

15-34Y 35-54Y

Total

P*

All

31.9 24.3

44.7

72.5

53.6

36.6 <0.001

10.1

8.1

14.1

27.5

18.4

12.4

<0.01

13.5

13.0 13.3

9.5

15.0

11.2

12.4

0.59

19.2

11.6 16.2

8.2

12.5

9.6

13.4

0.10

Physical activity

7.7

7.3

7.5

8.2

15.0

10.4

8.7

0.38

Mood (depression)

3.9

2.9

3.5

2.4

7.5

4.0

3.7

0.81

Suicide intent

1.9

0.0

1.2

1.2

0.0

0.8

1.0

1.0

Hearing impairment

1.0

1.5

1.2

3.5

2.5

3.2

2.0

0.24

14.5 14.5

70.6

42.5

61.1

3.5

5.0

4.0

Sexual health
Carer status

14.4
2.9

2.9

2.9

34.2 <0.001
3.4

0.60

Notes: AHC = adult health check, Y= years.
*Test for difference in recorded service delivery between men and women.

5.3.2.2. Physical examination
Compared with medical history items, physical examination preventive services were more
frequently documented (Table 5.3). The three most commonly recorded physical
examination services in the two years prior to AHC participation were measurement of blood
pressure (72%), weight (68%), and pulse (65%). Body mass index (2%), waist circumference
(7%) and the whisper test (0%) were rarely recorded. Men were significantly more likely to
have their height recorded while women were significantly more likely to have the majority
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of other physical examination services recorded: measurement of weight, blood pressure,
pulse, urinalysis, otoscopy, dentition check and skin examination. For both men and women,
recorded delivery of physical examination services was generally greater for older
participants than their younger counterparts.

Table 5.3: Recorded delivery of physical examination items in the two years prior to the
AHC (figures are proportion [%])
Physical
examination item

Men
15-34Y

Women

35-54Y

All

15-34Y 35-54Y

Total

P*

All

Height

12.5

42.0 24.3

7.1

22.5

12.0

19.1

<0.01

Weight

56.7

68.1 61.3

68.2

92.5

76.0

67.5

<0.01

Body mass index

1.9

1.5

1.7

1.2

2.5

1.6

1.7

1.0

Waist measurement

3.9

14.5

8.1

2.4

10.0

4.8

6.7

0.26

Blood pressure

52.9

73.9 61.3

82.4

97.5

87.2

72.2 <0.001

Pulse rate

45.2

59.4 50.9

80.0

92.5

84.0

64.8 <0.001

Urinalysis

18.3

39.1 26.6

57.7

60.0

58.4

39.9 <0.001

Otoscopy

18.3

33.3 24.3

57.7

57.5

57.6

38.3 <0.001

Whisper test

0.0

0.0

0.0

0.0

0.0

0.0

Dentition

3.9

17.4

9.3

30.6

37.5

32.8

19.1 <0.001

30.4 33.0

44.7

47.5

45.6

38.3

Skin check

34.6

0.0

1.0
0.03

Notes: AHC = adult health check, Y = years.
*Test for difference in recorded service delivery between men and women.

5.3.2.3. Investigations
The recorded delivery of investigation items in the two years prior to the AHC ranged from
0% for holistic CVD risk assessment to 61% for measurement of blood glucose (Table 5.4).
Women were significantly more likely to have investigations documented for blood glucose
and STIs. For both men and women, recorded delivery of investigation services was
generally greater for older participants than their younger counterparts. Approximately 54%
of women had recorded delivery of at least one pap smear within the two years prior to AHC
participation. Recorded delivery of mammography was uncommon among women eligible
for this service.
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Table 5.4: Recorded delivery of investigation items in the two years prior to the AHC
(figures are proportion [%])
Investigation item

Men
15-34Y

Women

35-54Y

All

15-34Y 35-54Y

Total

P*

All

Blood glucose

49.0

59.4 53.2

63.5

90.0

72.0

61.1

<0.01

Blood lipids

12.5

29.0 19.1

10.6

50.0

23.2

20.8

0.39

ACR

11.5

33.3 20.2

15.3

50.0

26.4

22.8

0.21

STI PCR

23.1

23.2 23.1

68.2

62.5

66.4

41.3 <0.001

Syphilis serology

14.4

17.4 15.6

25.9

32.5

28.0

20.8

<0.01

Pap smear

-

-

-

51.8

57.5

53.6

-

-

Mammography

-

-

-

-

2.5

0.9

-

-

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1.0

CVD risk assessment

Notes: AHC = adult health check, Y = years, ACR = urinary albumin creatinine ratio, STI = sexually transmitted infection, PCR
= polymerase chain reaction, CVD = cardiovascular disease.
*Test for difference in service delivery between men and women.
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5.3.3. Documented primary health care attendances
In this section I present findings from both the pre and post AHC medical record audits to
address the second objective of this chapter: to determine if participation in the AHC is
associated with changes in the cohort’s subsequent (i) number and (ii) reasons for PHC
attendance. I begin by presenting results for the mean number of PHC attendances pre and
post AHC, followed by an analysis of PHC professionals consulted pre and post AHC. To
conclude this section, I then present findings related to the participants’ primary reason for
PHC attendance pre and post AHC.

5.3.3.1. Primary health care attendances
For this cohort, mean PHC attendances prior (11.7) and following (12.2) the AHC program
appeared similar (P=0.3) (Table 5.5). However, on further analysis there were some
significant variations based on age and gender. Pre and post AHC, women had significantly
more PHC attendances than men (Table 5.6, p148). In both time periods, older men and
women had more PHC consultations than their younger counterparts (P<0.001). In the two
years post-AHC, the mean number of PHC attendances increased (non-significant trend) for
all groups except for young women. Prior to the AHC program, men were significantly more
likely to have no PHC attendances than women (P=0.006) and although this discrepancy
persisted in the two years of follow up, it had declined to the point of no longer being
statistically significant (P=0.08). Significant declines in the proportion of participants with
no PHC attendance in the post AHC period compared with the pre AHC period were
apparent for younger men, younger women and for the cohort as a whole (χ2=14.3, P<0.001).
Overall, there appeared to be greater engagement with PHC services by this cohort post
AHC compared with engagement prior to the AHC.
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Table 5.5: PHC attendances pre and post AHC by age and sex
Participant
demographics

Men

Total

Total PHC attendances (N)

No PHC attendance (%)

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

15-34Y

6.6 (9.9)

6.9 (7.8)

0.64

688

719

0.64

14.4%

2.9%

<0.01

35-54Y

13.7 (20.8)

14.1 (17.8)

0.76

942

956

0.76

8.7%

2.9%

0.16

9.4 (15.5)

9.7 (13.2)

0.59

1630

1675

0.59

12.1%

2.9%

<0.01

15-34Y

12.7 (11.2)

11.8 (9.7)

0.29

1082

1002

0.29

4.7%

0%

0.04

35-54Y

19.3 (16.9)

23.7 (21.8)

0.05

770

949

0.05

0%

0%

-

All

14.8 (13.6)

15.6 (15.6)

0.41

1852

1951

0.41

3.2%

0%

0.04

11.7 (15)

12.2 (14.5)

0.33

3482

3626

0.33

8.4%

1.7%

<0.001

All
Women

Mean PHC attendances (SD)

Notes: PHC = primary health care, AHC = adult health check, SD = standard deviation, N = number, Y = years.
* Test for difference between pre-AHC and post-AHC observations.
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5.3.3.2. Health practitioner consulted during PHC attendances
RANs were the most common PHC practitioner seen, followed by GPs, AHWs and then
other practitioners (includes visiting specialists, allied health, public health and research
personnel) (Table 5.6). There were no statistically significant changes in the proportion of
PHC consultations delivered by any of these professional groups over the two years
following the AHC program. In the two years prior to the AHC program, women had
significantly more PHC consultations with a GP or RAN while men had significantly more
PHC consultations with an AHW. These differences persisted in the two years following the
AHC program except for the number of PHC consults with GPs which had a more equitable
distribution in the two years following the AHC program.
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Table 5.6: Mean (SD) number of health practitioner consults pre and post AHC by age and sex
PHC attendances
GP consults
RAN consults
AHW consults
‘Other’ consults
‘Not stated’ consults
All PHC consults

Time period

Men

Women

Total

P*

15-34Y

35-54Y

All

15-34Y

35-54Y

All

Pre-AHC

1.3 (3.3)

2.6 (4.3)

1.8 (3.8)

3.6 (4.1)

5.6 (5.3)

4.3 (4.6)

2.8 (4.3)

<0.001

Post-AHC

1.8 (1.7)

3.1 (3.3)

2.3 (2.5)

1.8 (1.7)

3.8 (2.8)

2.5 (2.3)

2.4 (2.4)

0.56

Pre-AHC

2.5 (3.8)

6.0 (9.6)

3.9 (6.9)

7.8 (7.3)

11.0 (10.5)

8.8 (8.5)

6.0 (8.0)

<0.001

Post-AHC

2.6 (3.7)

4.9 (6.2)

3.5 (4.9)

8.3 (7.6)

16.3 (16.1)

10.8 (11.6)

6.6 (9.2)

<0.001

Pre-AHC

2.0 (3.1)

4.0 (6.5)

2.8 (4.8)

0.3 (0.6)

0.8 (1.1)

0.5 (0.8)

1.8 (3.9)

<0.001

Post-AHC

2.1 (3.1)

5.1 (7.4)

3.3 (5.4)

1.0 (1.4)

2.0 (2.8)

1.3 (2.0)

2.5 (4.4)

<0.001

Pre-AHC

0.6 (1.1)

0.9 (1.7)

0.7 (1.4)

0.8 (1.2)

1.5 (1.7)

1.0 (1.4)

0.8 (1.4)

0.04

Post-AHC

0.4 (1.0)

0.9 (3.2)

0.6 (2.2)

0.6 (1.1)

1.3 (2.5)

0.8 (1.7)

0.7 (2.0)

0.30

Pre-AHC

0.2 (0.5)

0.2 (0.5)

0.2 (0.5)

0.2 (0.4)

0.3 (0.8)

0.2 (0.6)

0.2 (0.5)

0.60

Post-AHC

0.1 (0.3)

0.1 (0.3)

0.1 (0.3)

0.1 (0.4)

0.3 (0.8)

0.1 (0.5)

0.1 (0.4)

0.13

Pre-AHC

6.6 (9.9)

13.7 (20.8)

9.4 (15.5)

12.7 (11.2)

19.3 (16.9)

14.8 (13.6)

11.7 (15)

<0.01

Post-AHC

6.9 (7.8)

14.1 (17.8)

9.7 (13.2)

11.8 (9.7)

23.7 (21.8)

15.6 (15.6)

12.2 (14.5)

<0.001

Notes: SD = standard deviation, AHC = adult health check, PHC = primary health care, Y = years, GP = general practitioner, RAN = remote area nurse, AHW = Aboriginal health worker.
‘Other’ = visiting specialist, allied health, public health or research personnel, ‘not stated’ = practitioner type not identifiable.
*Test for difference between men and women.
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5.3.3.3. Reasons for PHC attendance
The majority of presentations to the health service pre and post AHC were for acute care
(Figure 5.2). However, the proportions for some of the PHC presentation types changed
between the pre and post-AHC periods. Acute care presentations declined and presentations
for chronic disease management, ‘other’ (which includes medication pick-ups) and
preventive health checks increased. There were declines in the proportion of PHC
attendances for antenatal care and public health, however, the change in the cohort mean for
these categories of PHC consultation was only significant for public health presentations (ttest: 0.3, 95%CI: 0.1 to 0.4, P=0.001). Detailed findings for the mean PHC consultations by
the four most common reasons for consultation are presented in Table 5.7.

Figure 5.2: Mean PHC consultations by reason for presentation pre and post AHC

8
Mean PHC consultations

7

7.1
6.4

6

Pre-AHC

Post-AHC

5
4

*

3
2

2
1.3

1.2

*

1.7

0.9

1.3
0.7 0.5

1

*
0.5

0.2

0
Acute care

Chronic
care

Other care

Check-up

Antenatal

Public
health

Reason for PHC consultation
Notes: * Significant (P<0.05) change in mean number of PHC consultations pre and post AHC.
The category ‘Other’ care includes the presentations for dispensing of chronic disease medications.
Public health includes services from the Centre for Disease Control in Darwin: tuberculosis, leprosy and outbreak investigation.

5.3.3.3.1. Mean PHC consultations by reason for PHC consultation
The mean number of PHC consults for the four most common reasons pre and post AHC
participation are presented below (Table 5.7). In this cohort, acute care presentations
declined following participation in the AHC for each age and gender group and overall (nonsignificant trend). By contrast, in the post AHC period there were significantly more chronic
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disease care presentations among study participants. On subgroup analysis by age and
gender, only older men and women had statistically significant increases in chronic disease
attendances. Similarly, presentations for preventive health checks increased significantly in
this cohort following the AHC. All population subgroups had significant increases in
presentations for preventive health checks apart from older women, who had the highest
mean attendance for this reason prior to the AHC. PHC attendance for ‘other’ reasons, which
includes attendance for chronic disease medication pick-ups, increased (non-significant
trend) post AHC. The major contributor to the ‘other’ category was dispensing of chronic
disease medications where no other clinical care was documented. Within this category, the
mean number of attendances more than doubled for older women (35 to 54 years) but was
unchanged for older men (35 to 54 years).
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Table 5.7: Number of PHC consultations pre and post AHC by reason for consultation (figures are mean [SD])
Participant
demographics

Men

Women

‘Other’ consults†

Chronic disease

Well person’s check

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

15-34Y

4.2 (7.5)

3.7 (4.7)

0.36

0.7 (2.6)

1.2 (3.7)

0.06

0.5 (2.0)

0.7 (2.2)

0.21

0.7 (1.0)

1.1 (1.0)

<0.001

35-54Y

7.6 (10.0)

6.5 (7.0)

0.13

1.9 (6.7)

3.4 (7.9)

<0.01

2.8 (7.1)

2.7 (6.8)

0.87

0.7 (1.3)

1.2 (1.4)

<0.01

All

5.6 (8.7)

4.8 (5.9)

0.09

1.2 (4.7)

2.0 (5.8)

<0.001

1.4 (4.9)

1.5 (4.7)

0.84

0.7 (1.2)

1.2 (1.1)

<0.001

15-34Y

7.5 (7.8)

6.8 (8.1)

0.35

1.1 (3.4)

1.3 (3.5)

0.29

0.4 (1.2)

0.6 (1.5)

0.18

1.0 (1.3)

1.4 (1.1)

<0.01

35-54Y

12.8 (12.4)

12.3 (10.9)

0.68

1.7 (3.3)

3.7 (5.9)

0.02

2.3 (5.0)

5.4 (13.7)

0.07

1.3 (1.5)

1.4 (1.0)

0.76

9.2 (9.8)

8.5 (9.4)

0.32

1.3 (3.4)

2.0 (4.5)

0.01

1.0 (3.1)

2.1 (8.1)

0.04

1.1 (1.4)

1.4 (1.1)

0.01

7.1 (9.4)

6.4 (7.8)

0.07

1.2 (4.2)

2.0 (5.3)

<0.001

1.3 (4.2)

1.7 (6.3)

0.07

0.9 (1.3)

1.3 (1.1)

<0.001

All
Total

Acute care

Notes: PHC = primary health care, AHC = adult health check, , SD = standard deviation, Y = years.
* Test for difference in mean number of consultations pre and post AHC.
† ‘Other’ consults includes PHC presentations for chronic disease medication dispensing, allied health, specialist review and research participation.
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5.3.4. Recorded delivery of preventive intervention services
In this section I present findings from both the pre and post AHC medical record audits to
address the third objective in this chapter: to determine if participation in the AHC is
associated with changes in the cohort’s recorded delivery of preventive interventions: (i)
brief intervention/advice for lifestyle risk factors, (ii) adult vaccinations and (iii) chronic
disease care planning.

5.3.4.1. Brief interventions
In the two years prior to the AHC program, the recorded delivery of brief interventions on
one or more occasions for smoking, nutrition, alcohol (and other drugs) was low (Table 5.8).
These ranged from 5% for alcohol brief intervention to 19% for smoking brief intervention.
Women were significantly more likely to have documented delivery of brief interventions on
one or more occasions for smoking and nutrition than men during this time period.
Subsequent to the AHC program (Table 5.9), all brief interventions for lifestyle risk factors
were significantly more likely to be recorded ranging from 76% for alcohol brief
intervention to 81% for smoking brief intervention. In the post AHC period, men were
significantly more likely than women to have brief intervention for alcohol and other drugs
recorded. Mean numbers of documented brief interventions per person (Table 5.9) were
significantly greater across all gender and age subgroups in the two years following the AHC
compared with the two years prior to the AHC (P<0.001).
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Table 5.8: Proportion of AHC participants with at least one record of delivery of brief interventions pre and post AHC (figures are proportion [%])
Brief interventions

Smoking
Nutrition
Alcohol and other drugs
Physical activity

Time
period

Men

Women

Total

P*

15-34Y

35-54Y

All

15-34Y

35-54Y

All

Pre-AHC

5.8

14.5

9.3

22.4

52.5

32.0

18.8 <0.001

Post-AHC

76.9

91.2 82.6

69.4

97.5

78.4

80.8

0.37

Pre-AHC

7.7

10.1

8.7

18.8

30.0

22.4

14.4

<0.01

Post-AHC

75.0

86.8 79.7

62.4

95.0

72.8

76.8

0.17

Pre-AHC

6.7

6.4

4.8

0.0

3.2

5.0

0.29

Post-AHC

76.0

86.8 80.2

62.4

87.5

70.4

76.1

0.05

Pre-AHC

4.8

6.4

7.1

12.5

8.8

7.4

0.43

Post-AHC

76.9

86.8 80.8

62.4

95.0

72.8

77.4

0.10

5.8
8.7

Notes: AHC = adult health check, Y = years.
*Test for difference in recorded delivery of brief intervention between men and women.
The significant increase (P<0.001) in the proportion of participants with recorded delivery of brief interventions is explored in the following table (Table 5.9).
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Table 5.9: Mean (SD) number of brief interventions recorded per person pre and post AHC by lifestyle risk factor
Participant

Smoking

Nutrition

Alcohol and other drugs

Physical activity

demographics
Men

Women

Total

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

15-34Y

0.1 (0.8)

1.0 (0.9)

<0.001

0.1 (0.4)

0.9 (0.8)

<0.001

0.1 (0.3)

1.0 (0.9)

<0.001

0.1 (0.3)

0.9 (0.7)

<0.001

35-54Y

0.2 (0.5)

1.4 (0.9)

<0.001

0.2 (0.7)

1.4 (1.0)

<0.001

0.1 (0.3)

1.2 (0.8)

<0.001

0.2 (0.7)

1.3 (0.8)

<0.001

All

0.2 (0.7)

1.2 (0.9)

<0.001

0.1 (0.5)

1.1 (0.9)

<0.001

0.1 (0.3)

1.1 (0.8)

<0.001

0.1 (0.5)

1.1 (0.8)

<0.001

15-34Y

0.3 (0.6)

0.9 (0.7)

<0.001

0.3 (0.7)

0.9 (1.1)

<0.001

0.1 (0.2)

0.7 (0.6)

<0.001

0.1 (0.5)

0.8 (1.0)

<0.001

35-54Y

1.1 (1.6)

2.4 (1.8)

<0.001

0.4 (0.6)

1.7 (1.0)

<0.001

0.0

1.3 (0.8)

<0.001

0.2 (0.4)

1.5 (0.8)

<0.001

All

0.5 (1.1)

1.4 (1.4)

<0.001

0.3 (0.7)

1.1 (1.1)

<0.001

0.03 (0.2)

0.9 (0.7)

<0.001

0.1 (0.5)

1.0 (1.0)

<0.001

0.3 (0.9)

1.2 (1.1)

<0.001

0.2 (0.6)

1.1 (1)

<0.001

0.1 (0.3)

1.0 (0.8)

<0.001

0.1 (0.5)

1.0 (0.9)

<0.001

Notes: AHC = adult health check, Y = years.
* Test for difference in mean number of recorded brief interventions per person pre and post AHC.
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5.3.4.2. Immunisations
For this cohort (Table 5.10), adult vaccination coverage prior to the AHC program was 36%
for Pn23, 85% for Fluvax and to 85% for ADT according to the adult immunisation schedule
in 2005 (Appendix 3, p394). In the two years prior to the AHC, a total of 24 adult vaccines
were administered among study participants. In this time period, women were significantly
more likely than men to have an up to date Pn23 vaccination.
On the day of participation in the AHC (Table 5.11), taking into account (i) changes in
eligibility for Fluvax based on identification of chronic conditions, (ii) vaccinations
administered in the two years prior to AHC participation and (iii) not counting vaccines
being administered during the AHC itself, vaccination coverage rates were 34.1% for Pn23,
75% for Fluvax and 85.1% for ADT. Women were significantly more likely than men to
have an up to date Pn23 vaccine on the day of AHC participation.
In the two years following the AHC program (including vaccines administered during the
AHC itself) (Table 5.10), 211 adult vaccines were administered lifting vaccine coverage for
adult vaccines to 81% for Pn23, 91% for Fluvax, and 92% for ADT, according to the adult
immunisation schedule in 2005. The increase in vaccination coverage for the cohort was
statistically significant for all three vaccines (Table 5.11) (P< 0.001). The mean (SD) time in
days between AHC participation and recorded administration of adult vaccines was 129
(212) days for Pn23, 155 (163) days for Fluvax and 150 (185) days for ADT. Reasons why
vaccinations were not administered were documented for seventeen participants. These
included: (i) patient refusal (N=6), (ii) exhausted vaccine stock levels on the day of review
(N=6) and (iii) lost to follow up (N=5).
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Table 5.10: Recorded delivery of immunisations prior and following AHC program (figures are proportion [%] unless otherwise specified)
PHC attendances
ADT up to date

ADT given if due N (%)†

Time period

Pn23 given if due N (%)†

Fluvax given if due N (%)†

Total vaccines administered N

Total

P*

35-54Y

All

15-34Y

35-54Y

All

Pre-AHC

80

96

86

75

100

83

85

0.50

Post-AHC

92

96

94

85

100

90

92

0.21

1 (5%)

0

1 (4%)

0

0

0

1 (2%)

1.0

13 (65%)

1 (33%)

14 (61%)

8 (38%)

0

8 (38%)

22 (50%)

0.21

Pre-AHC

21

39

28

38

65

46

36

<0.01

Post-AHC

76

81

78

80

98

86

81

0.10

2 (3%)

3 (7%)

5 (4%)

4 (8%)

2 (14%)

6 (9%)

11 (6%)

0.20

59 (71%)

29 (71%)

88 (71%)

37 (69%)

16 (94%)

53 (75%)

141 (72%)

0.58

Pre-AHC

91

81

87

89

68

82

85

0.27

Post-AHC

91

83

88

94

90

93

90

0.16

Pre-AHC

2 (22%)

5 (39%)

7 (32%)

3 (33%)

2 (15%)

5 (23%)

12 (27%)

0.74

Post-AHC

7 (50%)

19 (66%)

26 (60%)

6 (55%)

16 (80%)

22 (71%)

48 (65%)

0.35

Pre-AHC

5

8

13

7

4

11

24

0.71

Post-AHC

79

49

128

51

32

83

211

0.37

Pre-AHC

Pre-AHC
Post-AHC

Fluvax up to date

Women

15-34Y

Post-AHC
Pn23 up to date

Men

Notes: AHC = adult health check, PHC = primary health care, Y = years, ADT = adsorbed diptheria and tetanus vaccine, Pn23 = 23 valent pneumococcal vaccine, Fluvax = Influenza vaccine, N = number.
*Test for difference between men and women (all).
† Proportion derived by N vaccine given, divided by (N participants – N vaccine up to date).
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Table 5.11: Vaccination coverage pre and post AHC by vaccine type (figures are proportion [%])
Participant
demographics

Men

Women

Pn23

Fluvax

Day of
AHC

PostAHC

P*

Day of
AHC

PostAHC

P*

Day of
AHC

PostAHC

P*

15-34Y

81

92

<0.001

19

76

<0.001

86

91

<0.01

35-54Y

96

96

0.32

40

81

<0.001

57

83

<0.001

All

87

94

<0.001

27

78

<0.001

75

88

<0.001

15-34Y

75

85

<0.01

37

80

<0.001

87

94

0.01

35-54Y

100

100

-

58

98

<0.001

50

90

<0.001

83

90

<0.01

43

86

<0.001

75

93

<0.001

85

92

<0.001

34

81

<0.001

75

90

<0.001

All
Total

ADT

Notes: AHC = adult health check, ADT = adsorbed diptheria and tetanus vaccine, Pn23 = 23 valent pneumococcal vaccine, Fluvax = Influenza vaccine, Y = years.
*Test for difference between vaccine coverage post-AHC compared with vaccine coverage on the day of AHC participation (excludes vaccines administered during the AHC).
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5.3.4.3. Chronic disease care planning
Of the 298 AHC participants who also had their medical records audited, 272 (91%) were
potentially ‘eligible’ (for definitions of ‘terms’ see 5.2.1.1, p136 & Figure 5.1, p138) for
chronic disease care planning based on their AHC finding (Table 5.12). Of these, 38/272
(14%) had a care plan ‘present’ within their medical records pre-dating the AHC. However,
only 3/38 (8%) of the care plans that pre-existed the AHC were ‘complete’. The remaining
35/38 (92%) of the documented care plans pre-dating the AHC were ‘incomplete.’ Of those
eligible for care planning based on their AHC findings, women were more likely than men to
have a pre-existing care plan ‘present’ in their charts, although this marginally failed to reach
statistical significance (P=0.05). In the two years following the AHC program, 135/272
(50%) of those eligible for care planning had a ‘new’ care plan documented by a GP. ‘New’
care plans were completed between 0 (at the time of the AHC) and 670 days (mean 147
days) following AHC participation. There were no differences between men and women in
the recorded delivery of ‘new’ care plans following the AHC.

5.3.4.4. Analysis of ‘missed’ care plans
Among AHC participants with a care plan eligible chronic condition and whose medical
records were also audited, 137/272 (50%) did not have a ‘new’ care plan documented in the
two years following the AHC. The documented reasons for ‘missed’ care plans are presented
below (Table 5.13). Failure to meet a treatment threshold was the most common reason
explaining 128/137 (94%) of those who had a ‘missed’ care plan. Other reasons were: (i) lost
to follow-up with the health service 3/137 (2%), (ii) the presence of a pre-existing and up to
date care plan 3/137 (2%) and (iii) three participants (2%) were erroneously overlooked for
chronic disease care planning by the PHC team. There were no significant differences
between men and women regarding the reasons care plans were ‘missed’ following the
AHC.
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Table 5.12: Documented chronic disease care plans pre and post AHC by age, sex and all participants
Chronic disease care plan

Men

(CP) categories

Women

Total

P*

15-34Y

35-54Y

All

15-34Y

35-54Y

All

93 (89%)

68 (99%)

161 (93%)

72 (85%)

39 (98%)

111 (89%)

272 (91%)

0.20

5 (5%)

12 (18%)

17 (11%)

9 (13%)

12 (31%)

21 (19%)

38 (14%)

0.05

1 (20%)

2 (17%)

3 (18%)

0%

0%

0%

3 (8%)

0.27

304 (77)

447 (348)

412 (307)

636 (408)

571 (411)

599 (400)

518 (370)

0.13

31 (33%)

48 (71%)

79 (49%)

23 (32%)

33 (85%)

56 (50%)

135 (50%)

0.82

CP ‘missed’ N (%)

62 (67%)

20 (29%)

82 (51%)

49 (68%)

6 (15%)

55 (50%)

137 (50%)

0.82

Mean days to new CP (SD)

129 (118)

171 (157)

155 (144)

117 (140)

149 (157)

136 (150)

147 (146)

0.46

†

Eligible for CP at AHC N (%)
Two years prior to the AHC
CP ‘present’ N (%)‡
CP ‘complete’ N (%)

δ

Mean days since last CP (SD)
Two years following the AHC
‘New’ CP done N (%)‡
‡

Notes: AHC = adult health check, CP = care plan, Y = years, N= number, SD = standard deviation.
Definitions and relationships between care plan categories are detailed above (See 5.2.1.1, p136 & Figure 5.1, p138):
Present: Patient eligible for care plan and has a care plan present in the notes that pre-dates AHC participation;
Complete: Care plan written within 12 months prior to AHC participation that contains all relevant conditions;
New: Care plan documented and dated within 2 years following AHC participation;
Missed: Participant eligible for care plan but has no care plan written within two years following AHC participation.
*Test for difference in service delivery between men and women.
† Denominator is N participants who had the medical record audited (N=298).
‡ Denominator is N eligible for care plan at AHC.
δ Denominator is N care plan present.
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Table 5.13: Documented reasons for ‘missed’ care plans
Reason for ‘missed’ care plan
Below treatment threshold N (%)
Lost to follow up N (%)†
†

Not due N (%)

Overlooked erroneously N (%)

†

†

Men

Women

Total

P*

15-34Y

35-54Y

All

15-34Y

35-54Y

All

60 (97%)

18 (90%)

78 (95%)

45 (92%)

5 (83%)

50 (91%)

128 (94%)

0.38

1 (2%)

1 (5%)

2 (2%)

1 (2%)

0%

1 (2%)

3 (2%)

1.0

0%

1 (5%)

1 (1%)

0%

1 (5%)

1 (2%)

3 (2%)

0.57

1 (2%)

0%

1 (1%)

2 (4%)

0%

2 (4%)

3 (2%)

0.57

Notes: N = number, Y = years.
*Test for difference in service delivery between men and women.
† Denominator is N care plan missed (N=137)
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5.4. Discussion
In this chapter I have demonstrated (i) that recorded delivery of mandatory AHC preventive
clinical services over the two years prior to the AHC program was low to moderate, (ii) that
participation in the AHC program was associated with a significant decline in the proportion
‘not-attending’ the PHC service, a non-significant rise in the total number of PHC
consultations for this cohort and significant increases in the mean number of PHC
consultations for chronic disease care and preventive health assessments in the post AHC
period compared with the pre AHC period, (iii) significant improvement in the recorded
delivery of brief interventions for lifestyle risk factors, administration of adult vaccines and
initiation of chronic disease care plans post AHC compared with care prior to the AHC and
(iv) that in the period prior to the AHC, men were significantly less likely than women in
this community to have recorded delivery of many of the mandatory AHC preventive clinical
services.
Consistent with previous research on preventive clinical services in remote Indigenous
settings I found that the recorded delivery of physical examination and investigation services
was greater than for medical history items [350, 351]. However, recorded delivery of the
mandatory AHC services in routine PHC prior to the AHC showed significant variation. In
general, the services more likely to be recorded were services with better evidence for
effectiveness (Table 3.1, p92). These services included assessing smoking status,
measurement of blood pressure, blood glucose and enquiry and testing for STIs. However,
some services with good evidence for effectiveness including blood lipids, urinalysis, ACR
and holistic CVD risk assessment were less frequently recorded in this cohort prior to the
AHC. This suggests that PHC practitioners, in the two years prior to the AHC, may have
been making judgements regarding the delivery of preventive clinical services based upon
evidence for effectiveness. However, significant evidence-practice gaps were also apparent
with regards to the detection of significant causes of premature mortality such as CVD [223].
This highlights two major implications with regards to systematic delivery of the AHC in
this community. First, the AHC appears to be a useful strategy for closing the evidencepractice gap for early detection of renal impairment and CVD – both significant causes of
premature morbidity and mortality [9, 91, 135]. Second, the majority of the ‘new’ preventive
clinical services that the AHC contributes over and above routine PHC appear to be in areas
with contextual constraints to achieving the population objective of the AHC in remote
community settings (Chapter 3, p77).
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The average PHC visitation rate (6 visits per annum) in this cohort over 4 years is similar to
the Australian average of 5 GP consultations per annum [94]. However in this cohort, GP
consultations accounted for approximately 20% of all PHC consultations (average of 1.3
consultations per annum). Thus, the majority of health care is provided by staff with the least
medical training regarding the detection and management of chronic conditions. This issue is
particularly pertinent for men in this community who have significantly more PHC
consultations with an AHW than women. This pattern of PHC usage in men may, in part,
explain the lower level of recorded delivery of preventive clinical services and preventive
interventions for men compared with women in the two years prior to the AHC. There are
contextual factors that may predispose to this pattern of PHC usage including: (i) Aboriginal
residents in this community often prefer to seek same-gender health practitioners, (ii) all
three AHWs are male, (iii) the majority of RANs are female and (iv) in the two years prior to
2005, the majority of GPs were female. These contextual factors do not necessarily preclude
the delivery of a high standard of preventive care, however, they do highlight the need for
adequate systems of care, specifically (i) decision support resources [352, 353], (ii) strong
clinical governance within a multidisciplinary team [354, 355], (iii) strengthening the
training and peer support for male AHWs to deliver preventive health assessments and (iv)
the importance of structured consultations around preventive care [55, 200]. The AHC is a
complex intervention [331]. In this community, the structured AHC format and outreach
implementation have contributed to remediation of pre-AHC gender-based discrepancies in
the recorded delivery of preventive clinical services and preventive interventions. The
community’s preference for an outreach model of implementation appears to have been
important to engage men who were less engaged with the PHC service than female
participants in the pre AHC period.
Principal findings with regards to changes in PHC attendance associated with participation in
the AHC included (i) the significant decline in ‘non-attenders’ (predominantly men), (ii) the
relative increase in absolute numbers of PHC consultations post AHC, (iii) the decline in the
number of acute care attendances, and (iv) the significant increases in PHC presentations for
chronic disease care and well person’s checks. In some respects, these findings suggest
partial fulfilment of the stated aims of the AHC – to shift PHC from reactive to a proactive
and preventive model of care [8, 10]. However, some gender based disparities in the
recorded delivery of care for chronic conditions persisted in the two years following the
AHC. Relative to older men, older women had greater mean attendances for chronic disease
care and chronic disease medication dispensing (‘other’ category of PHC attendance). One
possible explanation for this is that while the outreach AHC program was successful in
engaging men in preventive care, the follow-up care for chronic conditions was
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predominantly clinic based. My findings indicate that there are several factors regarding
clinic based care that may impede care for chronic conditions in men. First, men have
significantly less clinic attendances than women. Second, men are more likely to see PHC
professionals with the least formal training. Three possible implications of these findings are:
(i) the need for strategies to increase the engagement of men with the PHC service, (ii) the
need to improve clinical governance to ensure that men receive care for chronic conditions
when they present to the PHC service [172], and (iii) the need to develop an outreach model
of care for chronic conditions [145]. My findings also indicate there is a significant capacity
constraint for the delivery of chronic disease care subsequent to the detection of chronic
conditions in the AHC. While there was an observed increase in the number of PHC consults
for chronic disease care, this was not commensurate with the 3.6 fold increase in active
chronic disease care plans post AHC (N=135) compared with pre AHC (N=38). Further
research is required on (i) the workforce requirements based upon the population burden of
chronic conditions and (ii) how best to reorient existing remote PHC services to the care of
chronic conditions. Otherwise, the potential benefits of early disease detection and
intervention during the AHC may not be fully realised.
The recorded delivery of all three preventive interventions considered in relation to the AHC
improved significantly. Prior to the AHC the recorded delivery of brief interventions, adult
immunisations (particularly Pn23), and chronic disease care planning had demonstrable
inequities between men and women. Systematic application of these interventions
appropriately through the AHC resulted in mitigation of these gender-based discrepancies in
care and significant improvements in absolute terms. For this cohort, the post AHC recorded
delivery of brief interventions improved between 4 and 10 fold, 8.8 fold more adult
immunisations were administered, and 3.6 fold more care plans were instituted compared
with pre-AHC documented care. The relatively low number (N=6, 2%) of AHC participants
potentially eligible for care planning who were either lost to follow up or overlooked in the
two years post AHC also adds weight to the assertion that the AHC harbours significant
potential to lift the health of populations based on efforts to increase uptake of the item [10,
17].
Strengths of this study are the high proportion of medical records audited and the strong
intra-rater reliability demonstrated in the pilot study. Further strengths, compared with the
only other published evaluation of the AHC [200], include: (i) purposeful evaluation of what
the AHC contributes to preventive clinical services over and above prior PHC, (ii) the use of
a historical comparison to assess changes in PHC service usage and recorded delivery of
preventive interventions, (iii) systematic enquiry into gender-based disparities in preventive
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care and (iv) an evaluation of the contribution of the AHC to preventive care in a very
challenging remote PHC setting where the health disadvantages are the greatest [9].
The limitations relevant to this chapter include: (i) potential biases during medical record
auditing, (ii) the potential for selection bias, (iii) some weaknesses in study design and (iv) a
limitation in the external validity of my findings due to my involvement in the research
setting.
Several biases are possible in medical record auditing. These include recording bias, where
clinicians fail to record services that are delivered [356, 357], the experience of the auditor
[358, 359], and the type of data abstracted [341, 358]. While little can be done to remedy
historical recording biases, several aspects of my approach have contributed to reliable
results: (i) I, as the auditor, was experienced and familiar with the medical records in the
research setting, (ii) the audit tool was refined through a pre-pilot study and (iii) the majority
of data points were clear and unambiguous – not requiring any qualitative judgements to be
made [341, 359]. This indicates satisfactory construct validity through the auditing of
defined clinical services, and adequate criterion and content validity through the involvement
of an expert panel of clinicians and researchers in the design of the paper-based audit tool
and audit protocol [341]. The strong repeat validity demonstrated in the pilot study is also
consistent with a well designed study.
However, recording bias is likely to have been a factor in the documentation of brief
interventions,

particularly

prior

to

the

AHC

for

several

reasons.

First,

brief

interventions/advice was systematically delivered in the post AHC feedback letters to the
majority of participants. Second, during the auditing it was noticeable that the use of the
acronym ‘SNAP’ by PHC practitioners became more prevalent following AHC program.
Third, new NT PCDS care planning forms were issued during 2006 (after the AHC program)
that explicitly elicited enquiry and intervention regarding the SNAP lifestyle factors. This
facility was not present on the care planning documents pre-dating the AHC. These issues
suggest that the pre-AHC recording of brief interventions/advice may have been relatively
underestimated.
The participants in the AHC program were a self-selecting sample of community volunteers
for a preventive health assessment. As such, they may not be representative of the population
burden of disease or representative of the population’s general level of engagement with the
PHC service. However, several factors suggest that this sample was somewhat
representative. These include (i) the sample age profile closely resembled the most recent
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census [129], (ii) the burden of diseases identified demonstrated many similarities with other
health assessment studies in remote settings (Chapter 4, p 112), and (iii) the outreach AHC
program recruited several participants who had not had any PHC attendances over the
preceding two years.
A limitation in my study design was the absence of a parallel control group who had not
participated in the AHC. This limits my ability to causally link my findings regarding
changes in PHC service usage and recorded delivery of preventive interventions to
participation in the AHC. However, recruitment of a control group would have precluded
their participation in a preventive health assessment, which would have caused ethical
concerns for this population with a high disease burden. Another weakness in my study
design was the inclusion of PHC presentations for medication pick-ups in the ‘other’
category. In retrospect, it would have been useful to have this reason for PHC attendance as
its own category. Finally, my involvement in the implementation of the AHC, follow-up of
clients, and participation in the PHC service is likely to have been a significant factor in the
observed increase in preventive interventions delivered. An impact of this magnitude may
not necessarily be expected with large scale implementation of the AHC in other settings.
Thus, my involvement in the research setting may constitute a limitation to the
generalisability of my findings. Alternatively, my involvement may illustrate the scope of
improvements possible to preventive care in a remote PHC setting through clinical
leadership.
Several research questions arise from my findings. First, while the shorter life expectancy of
Aboriginal men compared with Aboriginal women is well documented [12], my study has
documented significant disparities in the recorded delivery of preventive care adversely
affecting Aboriginal men. This poses some research questions: (i) Is the disparity in the
recorded delivery of preventive care for Aboriginal men widespread? (ii) Does the lower
level of preventive care for Aboriginal men contribute to worse health outcomes? (iii) What
specific strategies are required at the health service level to improve the delivery of
preventive care to Aboriginal men? Second, there is some suggestion from my results that
the AHC program precipitated some changes at the clinical interface between PHC
practitioners and patients – evidenced by the changes in health service usage and uptake of
preventive interventions. It would be useful to ‘unpack’ these observed changes through staff
and patient interviews aimed at elucidating the factors that led to changes in health service
activity. Third, further research is required on the systematic implementation of the AHC in
other remote PHC settings to test the generalisability of the (i) improvements in preventive
interventions delivered and (ii) changes in PHC service usage described in this study.
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Finally, while my findings suggest that the AHC is a useful health service intervention to
identify chronic conditions and initiate intervention through chronic disease care planning,
further research is needed to determine if this leads to any improvement in health outcomes.
This is the focus of Chapter 7 (p188) of my thesis – the early identification and recorded
delivery of preventive care for AHC participants identified with elevated CVD risk.

5.5. Conclusion and Implications
I conclude that systematic delivery of the AHC can result in several improvements in
preventive health care in a remote community setting compared with pre-existing PHC.
These improvements include (i) better delivery of preventive clinical services with evidence
for effectiveness, (ii) some promotion of a shift from reactive acute care to a more health
promoting and preventive model of PHC, (iii) improved health service performance in the
delivery of the preventive interventions of brief interventions/health advice, adult
immunisations and chronic disease care planning and (iv) the remediation of gender-based
inequities in preventive health care.
My findings also posit several implications at the levels of the health service and health
policy. At the health service level, the inadequate capacity for the PHC service participating
in this research to deliver on the newly initiated chronic disease care plans implies that such
health services need to undergo health service planning to (i) ensure that they recruit, train
and retain an adequate number of appropriately skilled PHC professionals to provide chronic
disease care, (ii) that workforce capacity for chronic disease care should be based on the
population burden of chronic disease and (iii) that the delivery of health services may need
substantial reorientation to improve chronic disease care. In addition, the gender-specific
PHC consultation patterns in this community highlight the need for adequate decision
support and clinical governance measures at the health service level to ensure systematic
delivery of preventive services that have evidence of effectiveness, regardless of which PHC
professional is consulted.
At a health policy level, my findings provide some support for the AHC as health policy
directed towards (i) earlier detection and intervention for common causes of morbidity and
mortality and (ii) promoting a health practice shift from reactive acute care to a more
preventive approach. However, as discussed earlier in this thesis (Chapter 3, p77), the AHC,
as a conglomerate of mandatory items, delivers mixed results. On the one hand, as
demonstrated in this chapter, systematic delivery of a compulsory suite of services can lead
to improvements in redressing gender-based inequities in preventive care and more effective
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initiation of preventive interventions. On the other hand, the inclusion of mandatory services
where there are insufficient PHC resources to lead to definitive diagnosis and intervention
may detract from the service’s appeal for practitioners or prejudice participants’ ongoing
engagement with the PHC service. The solution may not be as simple as removing the
mandatory requirements for the AHC. Removing the structure for the AHC consultation may
risk re-introducing (i) gender-based disparities in preventive care delivery and (ii) the
relatively low level of preventive services around the detection of elevated CVD risk and
renal impairment. As suggested earlier in my thesis (see 3.4, p106), what may be needed is a
‘recommended’ suite of preventive clinical services that fulfil both the individual and
population objectives of the AHC and therefore could be delivered systematically.
Finally, both the AHC and the related chronic disease care planning Medicare items have
policy potential to improve the coordination of care from early detection through to
secondary prevention for chronic conditions. However, as health policy these items are at
best indirect incentives, because most GPs in remote Aboriginal PHC settings are salaried
positions rather than fee for service appointments. Thus, the federal Government incentives
need to be accompanied by reform at the health provider level (either territory/state
Government or ACCHO) to facilitate better coordination of PHC in remote health centres.
Fundamental prerequisites are: (i) adequately resourced remote health centres in terms of
staff, infrastructure, housing for health staff and patient transport, (ii) monitoring the delivery
of health services and feedback to PHC practitioners through iterative cycles of performance
review and continuous quality improvement and (iii) implement and enforce clinical
governance measures to support the delivery of high quality coordinated PHC.
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Chapter 6 The Adult Health Check and referred care
6.1. Introduction
The individual and population level objectives of the AHC (see Chapter 3, p77) have the
common aim of providing advice, intervention and/or referral for the identified needs of the
patient [19]. Health education and/or advice should be within the capacity of most PHC
services. However, access to accurate diagnosis and definitive intervention, to fulfil the
objectives of the AHC, will vary significantly in different PHC contexts. Ideally, all steps in
a process from disease detection to accurate diagnosis and provision of referred care and/or
interventions should be in place [31, 35, 36, 58]. Furthermore, access to referred care or
interventions should be commensurate with the population burden of disease. Referred
services relevant to the AHC mandatory items and providing a visiting service to the
community participating in this research are: audiologists, dentists and ENT surgeons (see
2.4.6, p62). A referred service, relevant to the AHC (but not a mandatory AHC item) that
functions as a core program within the PHC service, is the women’s cervical cancer
screening program that is managed by a designated women’s health RAN (see 2.4.9.1, p68).
In remote PHC settings, there are a number of contextual factors that may affect referred
care initiated during the AHC. Visiting referred services may be infrequent (see 2.3, p45).
Remote PHC services, as is the case for the health service participating in this research, may
also have rudimentary PHC systems for managing patient referral (see 2.4.7.3, p65), recall
(see 2.4.7.1, p63) and patient transport. In addition, population mobility and climatic
extremes can impede timely access to referred care (see 2.4, p55). Lastly, findings emerging
through the previous two chapters are (i) the relatively low PHC attendance and (ii) the
lower recorded delivery of preventive clinical services for men compared with women in this
community. It is unknown whether gender-based disparities also exist in accessing visiting
services. Thus, in this chapter I explore the outcomes related to referrals initiated during the
AHC program.

6.1.1. Objectives
My objectives in this chapter are to determine:
1. What proportion of AHC participants referred to dentistry, audiology, ENT and the
women’s cervical cancer screening program have a record of referral completion;
2. If AHC participants were referred appropriately to dentistry, audiology and ENT
services;
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3. If there are any differences in referral completion based on patient gender;
4. If there were any changes in the usage of the visiting dental service associated with
participation in the AHC.

6.2. Methods
For this study, I used the same audit protocol (Appendix 3, p394), audit form (Appendix 4,
p407), repeat variability audit form (Appendix 5, p412) and auditing process as described in
Chapter 4 (p112). This study included a pilot study, where I repeated the medical record
auditing on a random sample of charts to assess intra-rater reliability for a selection of audit
items from this study (see below). The sampling strategy, participants, AHC methods, AHC
procedure and ethics approval for the studies in my thesis have also been previously
described (see 4.2.1, p113). Additional procedural matters and details of the measures in the
medical record audit specific to the objectives of this chapter are described below. One point
of difference in the methods used in this chapter is that I used a longer audit period following
the AHC (Figure 4.1, p118).
To address the first objective, I audited AHC participants’ medical records from the date of
AHC participation to the date of the medical record audit for (i) the recorded delivery of
dental, audiologist, ENT and Pap smear (for women) services. To address the second
objective – the appropriateness of referrals to ENT, dental and audiology services, I audited
the recorded outcomes of these referred service consultations as documented in participants’
medical records. This included inspection of referred service consultation notes, results of
diagnostic procedures and formal correspondence from the visiting referred services. The
second objective was relevant to assessing the appropriateness of referrals to the three
visiting services but not referrals to the cervical cancer screening program. This is because
referrals to the visiting services were based upon disease detection manoeuvres in the AHC.
By contrast, referrals to the Pap smear program were on the basis of this service being
identified as overdue. The third objective was addressed by presenting my findings stratified
by gender where appropriate. For the purposes of detecting changes in the use of dental
services associated with AHC participation, I also audited participants’ medical records over
the two years prior to the date of AHC participation for recorded consultations with the
dental service. Dental records are part of the PHC service’s paper-based medical record
system. Compared with the previous two chapters, I used a longer audit period (mean 3.3
years) following the AHC for participants in this study because the waiting times for visiting
referred services can be long due to infrequent visits.
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Referred services, in order of availability in this community, are: Pap smear screening for
cervical cancer (four days per week - see 2.4.9, p68); dentistry (two days a month, ten
months per year); audiology (two days every three months); and ENT (one day every six
months) (see 2.4.6, p62). While not a mandatory service within the AHC, I was interested in
the relative performance of the women’s Pap smear program because this service was
relatively more available in this community and run by a resident RAN.

6.2.1. Procedure
The way patients are referred in this PHC service varies for each referred service. During
this study, I did not seek to implement new referral systems or to standardise the referral
procedures in use. Instead, the extant referral system for each program was used. These are
described below.
AHC participants underwent otoscopic examination and were questioned regarding a selfreported hearing deficit (Chapter 4, p112). For those who had a suspected hearing deficit
(following exclusion of treatable causes on otoscopy – for example, ear wax, acute otitis
media/externa), their name, date of referral and diagnostic details were recorded on the
Audiologist list in the paper-based visiting specialist referrals folder (see 2.4.7.3, p65).
Participants thought to have a tympanic membrane abnormality (tympanic membrane
perforation, chronic suppurative otitis media, chronic otitis media with effusion – ‘glue ear’)
identified on otoscopy during the AHC were referred to the visiting ENT service.
Participants with treatable conditions such as acute otitis media, otitis externa and excess ear
wax received treatment for these problems during the AHC and were not referred to the ENT
service as a result of their AHC findings. For those referred, their name, date of referral and
diagnostic details were recorded on the ENT list in the paper-based visiting specialist
referrals folder (see 2.4.7.3, p65).
AHC participants underwent oral health examination and received basic dental hygiene
advice regarding tooth brushing with fluoridated toothpaste. With regards to referral, while a
dental referral list exists in the PHC visiting specialist folder (see 2.4.7.3, p65), this is rarely
if ever used and visiting dental services predominantly operate on a ‘first come, first served’
basis. The exception to this is if a patient has a significant dental abscess requiring
immediate drainage. These patients are prioritised on the days that the dental team visits the
participating community. All participants during the AHC were verbally advised, at the time
of AHC participation, of the timing of the next dental visit. Participants assessed as having
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fair or poor oral health (see 4.2.2.4, p115), were verbally encouraged to attend for dental
review on the date of the next scheduled visit.
As the AHC program was conducted as an outreach service, is was not appropriate to
attempt to perform Pap smears during the AHC itself. Female AHC participants’ medical
records were examined for their gynaecological history and previous Pap smear results.
Female AHC participants were verbally advised when their next Pap smear test was due.
Women aged 18 years and over who were overdue for a Pap smear or had never had a Pap
smear, were given a written referral card for the ‘women’s clinic’ and a written prompt was
added to the patient’s medical notes to alert other PHC practitioners if the woman presented
to the health service for another reason.

6.2.2. Medical record audit
6.2.2.1. Measures

Participants’ medical records were audited for consultations by a dentist over the two years
prior to the AHC. I also audited participants’ medical records for consultations with a dentist
from the date of the AHC to the date of the medical record audit. The totals for the number
of dental consultations documented pre and post AHC were calculated. Based on their AHC
findings, participants with fair or poor oral health (Chapter 4, p112) were endorsed as
requiring a dental review (yes=1), while participants with good oral health were endorsed as
not requiring dental review (no=0). If participants had a documented dental review following
the AHC this was endorsed as occurring (yes=1, no=0) and the date of the first post-AHC
dental review was recorded. The dental records were also examined for procedures
documented in all post-AHC dental reviews. Extractions and restorative procedures were
endorsed as occurring (yes=1, no=0) in the post-AHC period respectively.
Based on AHC findings, participants were categorised as requiring audiology review (yes=1,
no=0) or not. If participants had a documented audiology review following the AHC this was
endorsed as occurring (yes=1, no=0) and the date of the first post-AHC audiology review
was recorded. The outcome of the audiology review was categorised as hearing impaired
(yes=1, no=0) or not. If the participant had a hearing aid fitted this was recorded as occurring
(yes=1, no=0) and the date this occurred was recorded.
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Participants were referred (yes=1, no=0) for ENT services if they had a relevant abnormality
(see above) detected by otoscopy during the AHC. If participants had a documented ENT
review following the AHC this was endorsed as occurring (yes=1, no=0) and the date of the
first post-AHC ENT review was recorded. The outcome of the ENT review was categorised
as requiring surgery (yes=1, no=0) or not. If the participant had surgery this was recorded as
occurring (yes=1, no=0) and the date this occurred was recorded.
Female participants were assessed if they were up to date (yes=1, no=0) for their Pap smear
on the day of AHC participation. Women were classified as ‘up to date’ for their Pap smear
on the day of the AHC if: (i) they were aged less than 18 years on the day of AHC
participation [58 p51], (ii) they had a documented total hysterectomy with a subsequent
negative vault smear or (iii) had a normal Pap smear dated within the two years prior to AHC
participation and were not undergoing more frequent surveillance for previous cervical cell
abnormalities. For all women, based on their gynaecological history and Pap smear history,
the date their next Pap smear was due was recorded. For women aged over eighteen who had
never had a Pap smear, the due date was recorded as the woman’s 18th birthday. If a Pap
smear was documented in the post AHC period this was endorsed as occurring (yes=1, no=0)
and the date of the first Pap smear in the post AHC period was recorded. If a post AHC Pap
smear result was abnormal this was recorded (yes=1, no=0).

6.2.2.2. Pilot study variables related to Chapter 6
A random sample of thirty medical records (10% of all records in this study) was audited to
assess intra-rater reliability as described previously (see 4.2.3, p118). Repeat reliability audit
items (N=3) used for this chapter were two categorical items: (i) the need to see a dentist
based on a participants’ AHC findings and (ii) the recorded delivery of a consultation with a
dentist following the AHC; and one numerical item: (i) the recorded date of the first dental
consultation following the AHC (Appendix 5, p412). Statistical methods for the evaluation
of pilot study variables have been described previously (see 4.2.3, p118).

6.2.3. Statistical Methods
Totals for numbers of referred service consultations, proportions for categorical data and
means for continuous data were calculated. Tests for difference in recorded delivery of
referred services, based on participants’ gender and/or referred status during the AHC, were
done using Chi square, Fishers exact and paired t-tests. A statistical test of symmetry was
used to evaluate the cohort’s non-attendance for dental consultations pre and post AHC. For
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referral completions with the visiting dental service, multivariate logistic regression analysis
was used to investigate associations between referral completion and participant sociodemographics (sex, age, income, education and homelands residence). We used a backwards
stepwise logistic regression analysis. All socio-demographic variables were included and
non-significant predictors were eliminated one by one, starting with the variable with the
highest P value. Regression models were re-evaluated after each deletion until only
significant predictors remained. All statistical analysis was done using Stata software
(version 9.2) [344].

6.3. Results
Three medical charts were not located and five participants died during the period covered
by the post AHC audit. Overall, 298 charts (99% of the total number of possible charts) were
available for auditing. These were audited between 2.8 and 4.4 years following participants’
AHC attendance (Mean 3.3 years, SD: 0.14). The data covered 596 person years prior to the
AHC and 966.3 person years following the AHC – a total of 1562.3 person years of primary
health care. Repeat audits were completed between 28 and 65 days after the primary audit
(Mean 35 days, SD: 11.7). There were no deaths among the pilot study participants.

6.3.1. Pilot study results
Intra-rater reliability testing for all three audit items demonstrated strong agreement (κ=1.0,
test for observed versus expected agreement P<0.001). Subsequently, the pilot study audits
were combined with the principal study and the results below are presented for all
participants.

6.3.2. Dental consultations pre and post AHC
The majority of AHC participants did not have a consultation with a dentist either before or
after the AHC (Table 6.1). The proportion of the cohort that did not see a dentist declined
following the AHC, however, this was not statistically significant (χ2=3.57, P=0.06). On subanalysis, based on gender, the decline in the proportion of AHC participants that did not see
a dentist was significant for women (χ2=4.83, P=0.03), but not for men (χ2=0.14, P=0.7).
Among 298 AHC participants there were 54 (91 per 1000 person years) documented dental
consultations in the two years prior to the AHC and 89 (92 per 1000 person years)
documented dental consultations following the AHC. While the cohort’s overall rate of
dental consultations did not change significantly over time there were some differences
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based on gender. In both time periods women had a significantly greater mean number of
dental consultations than men, (pre-AHC: P=0.03, post-AHC: P<0.001). This discrepancy
was greater in the time period following AHC participation because the rate of documented
dental consultations per thousand person years for women increased and the rate of
documented dental consultations for men decreased. The changes in the rate of documented
dental consultations per thousand person years were not statistically significant for men or
women respectively. Older men and women (35 to 54 years) had a higher rate of dental
consultations than their younger counterparts in both the pre and post AHC time periods.
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Table 6.1: Documented number of dental consultations pre and post AHC by participant demographics
Participant
demographics

Men

Women

Total

Mean (SD) number of dental

Consultations per 1000 PY

No dental consultation (%)

consultations
Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

Pre-AHC

Post-AHC

P*

15-34Y

0.1 (0.3)

0.1 (0.5)

0.55

52.9

41.2

0.53

90.4

90.4

1.0

35-54Y

0.2 (0.5)

0.3 (0.7)

0.28

87.0

82.3

0.88

85.5

82.6

0.59

All

0.1 (0.4)

0.2 (0.5)

0.23

66.5

57.3

0.58

88.4

87.3

0.71

15-34Y

0.2 (0.5)

0.4 (0.8)

0.06

105.9

118.6

0.72

83.5

72.9

0.05

35-54Y

0.3 (0.5)

0.6 (0.9)

0.07

162.5

185.7

0.67

70.0

60.0

0.29

All

0.2 (0.5)

0.5 (0.8)

0.01

124.0

139.9

0.59

79.2

68.8

0.03

0.2 (0.5)

0.3 (0.7)

0.01

90.6

92.1

0.92

84.6

79.5

0.06

Notes: AHC = adult health check, SD = standard deviation, PY = person years, Y = years.
* Test for difference between pre-AHC and post-AHC observations.
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6.3.2.1. Dental referrals
Among 301 AHC participants, 289 (96%) had their oral health assessed during the AHC
(Table 4.2, p123). The proportion of men (52%) and women (51%) identified with fair or
poor oral health during the AHC was similar (P=0.8). The three medical charts not located
for the audit were amongst those who had their oral health assessed during the AHC. Thus, a
total of 286 medical charts were available to investigate outcomes associated with dental
assessment during the AHC. Of the 286 AHC participants who had an oral health assessment
during the AHC and their medical chart audited (Table 6.2), (i) 147 (51%) were assessed as
having fair or poor oral health and were referred to the visiting dental service, (ii) 77 (27%)
participants had 88 dental consultations in the period following the AHC and (iii) of the 77
who saw a dentist at least once following the AHC, 70 (91%) had a recorded dental
extraction and/or restorative procedure. Among AHC participants, documented extractions
(N=51) were almost twice as common as documented restorative procedures (N=26)
following the AHC. Regardless of participants’ oral health status assessed during the AHC,
there was a gender-based discrepancy in attendance for dental review following the AHC.
Women were more likely than men to present for a review with the dentist if they had
fair/poor oral health (χ2=14.7, P<0.001) or good oral health (χ2=7, P=0.008). Consistent with
the greater number of dental attendances, women were significantly more likely than men to
have a recorded dental extraction (χ2=9.9, P=0.002), a recorded restorative procedure
(χ2=5.4, P=0.02), or ‘any’ dental procedure (χ2=18.7, P<0.001) documented following their
participation in the AHC.
Following the AHC, being assessed as having fair or poor oral health during the AHC and
subsequently referred to the dental service was significantly associated with (i) greater
likelihood of having a documented dental review and (ii) greater likelihood of having a
documented dental extraction. There were no significant differences, based on referral, in the
subsequent (i) mean number of dental consultations, (ii) likelihood of having a restorative
procedure, (iii) likelihood of having a procedure of any type recorded or (iv) mean time in
days to the first consultation with a dentist. The mean time in days to the first consultation
with a dentist following the AHC was less (not statistically significant) for those assessed as
having good health during the AHC. Multivariate logistic regression analysis of patient
socio-demographic characteristics demonstrated that female gender (OR=4.2 95%CI: 2.0 to
8.7) and homelands residence (OR=0.4, 95%CI: 0.2 to 0.99) were significantly associated
with referral completion with the visiting dental service.
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Table 6.2: Documented dental consultation outcomes following the AHC by oral health
status identified during the AHC (figures are mean [range] unless otherwise specified)
Dental consultation
outcomes following the AHC

AHC dental assessment category

Total
(N=286)

P*

Fair/Poor oral
health: referred to
dentist (N=147)
48 (32.7%)

Good oral health:
not referred to
dentist (N=139)
29 (20.9%)

77 (26.9%)

0.03

0.37 (0 to 4)

0.24 (0 to 3)

0.30 (0 to 4)

0.13

Extraction procedure N (%)

36 (75.0%)

15 (51.7%)

51 (66.2%)

0.04

Restorative procedure N (%)‡

15 (31.3%)

11 (37.9%)

26 (33.8%)

0.55

45 (93.8%)

25 (86.2%)

70 (90.9%)

0.42

478 (16 to 1063)

437 (112 to 965)

462 (16 to 1063)

0.53

Dentist consulted N (%)†
Dental consultations
‡

Any procedure N (%)

‡

Days to review after AHC

Notes: AHC= adult health check, N= number.
* Test for difference between oral health categories identified during the AHC.
† Denominator is the total N in each referral category (top of column).
‡ Denominator is the N with at least one recorded dental consultation following the AHC.

6.3.3. Audiology referrals
Among the 301 AHC participants, 296 (98%) were assessed for hearing problems (Table 4.2,
p123). A total of 54 (18%) participants who had hearing assessed during the AHC were
referred to the audiology because of a suspected hearing deficit. These included 38 (22%)
men and 16 (13%) women (P=0.06). As for the data regarding dental referrals above, the
three medical charts not located for the audit were among those who had their hearing
assessed during the AHC. Thus, a total of 293 medical charts were available to investigate
outcomes associated with referrals to the hearing service based on assessment during the
AHC. Of the 293 AHC participants who had a hearing assessment during the AHC and their
medical chart audited (Table 6.3), in the period following the AHC (i) three participants had
an audiology review, (ii) two (4%) of those referred had a documented audiology review and
one person assessed as having good hearing during the AHC had a review with the
audiologist (iii) both AHC referred participants had a clinically significant (>20 decibels)
hearing deficit, (iv) one other participant had a previously documented profound sensorineural hearing impairment but did not attend for audiology review in the follow-up period
and (v) one AHC participant referred for hearing assessment received a hearing aid 764 days
after initial assessment during the AHC.
As described previously in my thesis (see 3.3.4.2, p102), accessing the Australian Hearing
service is subject to eligibility criteria (age <21 years, Centrelink health care card, disability
support payment recipient, age > 50 years or participant in the CDEP program) [298]. One
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third (18/54) of the AHC participants with a suspected hearing deficit, who were referred to
the hearing service, did not meet these eligibility criteria. However, there was no
documented evidence of exclusion from the audiology service based on the application of the
eligibility criteria among the AHC participants who had their medical records audited
following the AHC.
The low number of AHC participants who had a documented attendance for audiology
review limited statistical analysis based on (i) the assessment made during the AHC or (ii)
gender.

Table 6.3: Documented audiology consultation following the AHC by hearing
assessment category during the AHC program (figures are mean [range] unless
otherwise specified)
Audiology consultation
outcomes following the
AHC
Audiologist consulted N (%)†

AHC hearing assessment outcome
Suspected hearing Good hearing: not
deficit: referred for
referred for
audiology (N=54) audiology (N=239)
2 (4%)
1 (0.4%)

Total (N=293)

P*

3 (1%)

0.09

Days to review after AHC

454 (432 to 475)

727

545 (432 to 727)

-

†‡

3 (6%)

0

3 (1%)

0.25

1 (2%)

-

1 (0.3%)

-

764

-

764

-

Hearing impaired N (%)

Hearing aid supplied N (%)†
Days to aid fitting after AHC

Notes: AHC = adult health check, N = number.
* Test for difference between referral categories identified during the AHC.
† Denominator is the total N in each referral category.
‡ One AHC participant had a previously documented sensori-neural hearing deficit but did not see the audiologist.

6.3.4. ENT referrals
Among the 301 AHC participants, 297 (98%) were assessed for tympanic membrane
abnormalities by otoscopy (Table 4.2, p123). A total of 68 (23%) participants who had
otoscopy performed during the AHC were referred for ENT assessment because of a
identified tympanic membrane abnormality. These included 40 (23%) men and 28 (23%)
women (χ2=0.01, P=0.9). As for the dental and audiology audits above, the three medical
charts not located for the audit were among those who had otoscopy during the AHC. Thus,
a total of 294 medical charts were available to investigate outcomes associated with referral
for ENT assessment following the AHC (Table 6.4). Of the 294 AHC participants who had
otoscopy during the AHC and had their medical chart audited, following the AHC (i) sixty-
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eight (23%) AHC participants were referred for ENT assessment (ii) three AHC participants
had an ENT review (iii) one participant with normal otoscopy was reviewed by the ENT
specialists for symptoms of dizziness and was diagnosed with benign positional vertigo, (iv)
two (3%) participants referred to ENT had an ENT review and were deemed to require
surgery and (v) ENT surgery was performed at 422 and 593 days following AHC
participation for two participants referred for a suspected tympanic membrane abnormality
respectively.
The low number of AHC participants who had a documented attendance for ENT review
limited statistical analysis based on (i) the assessment made during the AHC or (ii) gender.

Table 6.4: Outcome of ENT referrals made during the AHC program by ENT
assessment category during the AHC (figures are mean [range] unless otherwise
specified)
ENT consultation outcomes
following the AHC

AHC otoscopy outcome
Ear drum problem:
Healthy ear
referred to ENT
drums: no ENT
(N=68) referral (N=226)
2 (3%)
1 (0.4%)

ENT consulted N (%)†
‡

Days to review after AHC

Needs surgery or review N (%)
Surgery done N (%)

†

Days to surgery after AHC

†

Total (N=294)

P*

3 (1%)

0.14

484

492

488 (484 to 492)

-

2 (3%)

0

2 (0.7%)

0.33

2 (3%)

0

508 (422 to 593)

0

508 (422 to 593)

Notes: AHC = adult health check, N = number, ENT = Ear Nose and Throat specialist.
* Test for difference between referral categories identified during the AHC.
† Denominator is the total N in each referral category.
‡ The date of one of the ENT consultations was not documented in the medical chart for one of the referred patients.

6.3.5. Referrals to the cervical cancer screening program
Among the 124 female AHC participants, 54 (44%) were found to be overdue for their pap
smear on the day of AHC participation and were referred to the women’s PHC program
(Table 6.5). For women found to be overdue for their Pap smear on the day of AHC
participation, they were between 0.01 and 32.7 (mean 2.9) years overdue for their Pap smear.
All of the women’s medical charts were available to investigate outcomes associated with
referral to the women’s program during the AHC. Of the 124 female AHC participants,
following the AHC (i) a similar proportion of women had a repeat Pap smear in the audit
period following the AHC regardless if their Pap smear was up to date on the day of the
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AHC, (ii) women who were overdue for their Pap smear were more likely to have a Pap
smear sooner than women who were up to date on the day of AHC participation, and (iii)
abnormalities on repeat Pap smear testing were more likely in women who were overdue for
their Pap smear on the day of AHC participation. For the 36 women who were overdue for a
Pap smear and had a repeat smear in the audit period following the AHC, they were between
0.01 and 8.8 (mean 1.8) years overdue for their Pap smear on the day it was repeated.

Table 6.5: Pap smear outcomes related to participation in the AHC (figures are mean
[range] unless otherwise stated)
Cervical cancer screening
outcomes following the AHC

AHC Pap smear categorisation

Years overdue for Pap smear
†

Pap smears repeated N(%)
Days to repeat Pap

Years overdue if Pap repeated
Pap abnormality detected N(%)

‡

Total
(N=124)

P*

Overdue: referred
to women’s clinic
(N=54)
2.9 (0.01 to 32.7)

Up to date: not
referred to women’s
clinic (N=70)
-

-

-

36 (67%)

46 (66%)

82 (66%)

0.83

384 (7 to 1099)

553 (89 to 1168)

479 (7 to 1168)

0.02

1.8 (0.01 to 8.8)

-

-

-

7 (19%)

2 (4%)

9 (11%)

0.04

Notes: AHC = adult health check, N = number, Pap = Papanicolau smear.
* Test for difference between pap smear categories identified during the AHC.
† Denominator is the total N in each referral category.
‡ Denominator is N pap smears repeated in each referral category.

6.4. Discussion
In this chapter I have demonstrated that the proportion of AHC participants referred to three
visiting referred services (dentistry, audiology and ENT) with recorded referral completion is
low. A gradient in the proportion of AHC participants with referral completion is apparent
based on (i) the availability and (ii) the mode of delivery of the referred service. Recorded
completion was highest for the women’s cervical cancer screening program (core PHC
program) followed by dentistry, audiology and ENT services (visiting services). Based on
the documented outcomes for those few who had referral completion for dentistry, ENT and
audiology, it appears that referrals to these services were appropriate. There were no
statistically significant differences between men and women in terms of the proportion of
AHC participants who were referred to dentistry, audiology and ENT. However, some
gender based discrepancies were apparent regarding access to dental care. Compared with
women, men in this community (i) are less likely to have documented attendance for dental
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care, (ii) have a significantly lower rate of documented consultations with the visiting dental
service and (iii) are subsequently less likely to have a documented dental procedure. The
proportion of AHC participants with referral completion was too low to enable any gender
based analysis regarding referred care to ENT and audiology. Overall, there were no
significant changes in the rate of dental consultations for men, women or the cohort
associated with participation in the AHC.
Compared with the only other AHC-based study on dental referral based on PHC practitioner
assessment [200], the proportion referred for dental care in this study was approximately
20% higher. This is consistent with reports of the deterioration in oral health affecting
Aboriginal adults in remote Australia compared with their urban counterparts [299, 300,
301]. However, in this and the only other AHC-based study [200], referrals were reliant on
PHC practitioners with no formal training in oral health assessment. Both studies identified
less oral health problems than a recent study involving Aboriginal youths where oral health
assessment was conducted by a trained dentist [348]. This apparent discrepancy supports
previous findings, that PHC practitioners may under-diagnose oral health problems [302,
304].
Seventy (91%) of the 77 AHC participants who had at least one recorded dental consultation
required a dental procedure to be performed. This finding combined with the ratio of
participants undergoing dental extractions to restorative procedures (1.9:1) suggests that the
burden of dental disease is very high in this remote population [300]. The finding that the
vast majority of AHC participants had no recorded dental review in over 1500 person years
of observation, suggests that access to dental care is poor in this community. Furthermore, if
the estimated 300 dental consultations a year (see 2.4.6, p62) for 1433 enumerated
Aboriginal adults aged 15 years and over [129] were evenly distributed, the expected rate of
dental consultations would be 43.5 per 1000 person years. Within this cohort, the observed
dental consultation rate is approximately double the expected rate and may indicate a
selection bias for participants more health conscious and/or more confident engaging with
the health system. Thus, the low level of dental care documented in this study is likely to be
an overestimate compared with the average level of dental care received across the whole
population. Increasing the availability of the dental service to an average of one consultation
annually for the enumerated population in this community (N=2604) [129], would
necessitate an 8.7 fold increase in service provision. This is equivalent to a full time position
within the community rather than a visiting service. However, Australia has a shortage of
public dental services. Therefore, a policy implication is that alternative models of dental
care may need to be considered. Internationally, dental hygienists have been trained to fill
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dental workforce shortages in remote areas [360]. Another precedent is an innovative
program to train Alaskan native dental aides paid on a fee for service basis in remote
Indigenous communities [361].
There are several implications regarding oral health assessment by PHC professionals during
the AHC in remote areas. My findings, consistent with other studies, indicate that dental
disease is a significant source of morbidity [200, 300], and further research posits
associations with increased CVD mortality [362, 363], the principal cause of premature
mortality in this community (see 2.4.3.1, p60). As such, oral health assessment clearly falls
within the expressed objectives of the AHC – to provide early detection, advice and
intervention [19]. The AHC contributes an important opportunity for oral health assessment
and, if delivered systematically, can decrease gender based discrepancies in oral health
assessment apparent in PHC prior to the introduction of the AHC (see 5.3.2.2, p142). Thus,
oral health assessment and if indicated, dental hygiene advice, during the AHC has an
important contribution to the AHC objective regarding individual patient’s health needs
(Chapter 3, p77). However, with regards to the AHC population objective of providing
treatment and or referral for the identified needs of patients, there are some potential
deficiencies.
First, the detection manoeuvre of PHC professionals undertaking oral health examination
may not be accurate [302], particularly for the detection of subtle or incipient caries – the
lesions best suited to early intervention and preservation of dentition. While AHC
participants identified with fair/poor health were more likely to have a dental consultation or
a recorded dental extraction, the proportion of participants who had any dental procedure
recorded was high regardless of the referral category designated during the AHC. Second,
access to treatment services is poor – as indicated by (i) the low proportion of referred AHC
participants who had a recorded consultation with a dentist and (ii) the cohort’s average time
of 1.3 years to the first dental consultation following the AHC. Third, there was no evidence
to suggest prioritisation of AHC participants with fair/poor oral health in terms of the time
delay to the first dental consultation following the AHC. This is probably unsurprising, given
the rudimentary referral, recall and patient transport systems in place in this PHC service.
Fourth, the high ratio of extractions to restorative procedures suggests that there is limited
evidence that dental examination by PHC professionals results in improved conservation of
dentition. However, extractions may be beneficial in relieving pain and decreasing chronic
inflammation linked with CVD [362, 363].

182

While mandatory oral health assessment by PHC practitioners during the AHC in this PHC
service demonstrates several deficiencies in terms of the low number of referred patients
who receive specialist care, I am unable to conclude whether this is due to (i) inadequacies in
the assessment manoeuvre, (ii) inadequacies in the PHC referral and transport systems or
(iii) a combination of these factors. Effective PHC interventions may be compromised by
poor implementation and/or coordination of care [331]. However, knowledge of patients’
oral health status may be an important component of a holistic assessment to inform other
treatment decisions. The implication for PHC practitioners in remote settings is that if oral
health assessment is undertaken, the expectations of both the PHC professionals and patients
need to be managed. For the former, oral health assessment may be best viewed as an
opportunity to (i) develop a holistic understanding of patients’ morbidity (ii) appreciate the
patient factors that may have an influence on adherence to lifestyle brief interventions such
as the consumption of fresh produce or smoking cessation, (iii) discuss and reinforce dental
hygiene advice and (iv) draw the attention of policy makers to the inadequacies of the
visiting dental service and to lobby for improved service provision. In remote PHC settings,
care must be taken not to raise patient expectations that oral health assessment by PHC
professionals will lead to timely treatment of dental disease by a specialist service. To do so
may jeopardise trust and ongoing cooperation with the PHC service [20].
The principal findings regarding AHC initiated referrals to visiting audiology and ENT
services are (i) the very low proportion of referred patients having referral completion and
(ii) the long delay between participation in the AHC and referral completion. The
proportions of AHC participants referred in this study were similar to remote Indigenous
population prevalence studies of hearing deficits [95, 248, 295], and tympanic membrane
abnormalities [75, 248]. However, compared with the only other AHC-based study of
referral for suspected hearing problems in an urban setting, the proportion referred for
audiology in this remote population was more than double [200]. Of the small number of
referred patients (N=4) who were seen by these services, all had significant problems
requiring further intervention or treatment. This finding indicates that these patients were
referred appropriately. However, a third of the patients referred for audiology failed to
satisfy the eligibility criteria for this service [298 p339]. This represents one systematic
policy-level barrier to the effectiveness of routine hearing assessment during the AHC.
Further barriers to the effectiveness of referred services in this community have been
identified during this thesis including: (i) rudimentary PHC systems for patient recall and
patient transport (see 2.4.7.1, p63), (ii) ad-hoc management of patient referral lists (see
2.4.7.3, p65), (iii) the lack of an electronic patient record or any other system for monitoring
referral completion (see 2.4.7.2, p65) and (iv) the low availability of referred services
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visiting remote communities relative to the anticipated burden of disease [118]. Better access
to visiting referred services has been associated with better health outcomes [120].
Contrasting with the low referral completion for visiting services, a greater proportion of
referrals to the PHC cervical cancer screening program were completed. The proportion of
women in this study who (i) were identified as being due for a pap smear during the AHC
and (ii) had this undertaken in the post-AHC period, exceeds that reported in the only other
AHC-based study in a relatively well resourced urban setting [200]. This finding allays some
concerns regarding the omission of cervical cancer screening as a mandatory component of
the AHC [137]. I found no evidence that exclusion of the cervical screening from the AHC
protocol was associated with a decline in participation in this core PHC program. On the
contrary, the outreach AHC program appeared to be an effective format to inform women
when they were due for a Pap smear and to re-engage women with the cervical cancer
screening program if they were overdue for this service. However, linking the success of the
cervical cancer screening program to the AHC must be done with caution. The cervical
cancer screening program may have been effective for a number of reasons independent of
the AHC program conducted in this community. These may include (i) active follow-up by
the women’s health nurse, (ii) extra workforce capacity through the assistance of a visiting
women’s health nurse from Darwin (see 2.4.9.1, p68) or (iii) the long term association with
the community of the visiting gynaecology specialist outreach service. The absence of a
control group of women who did not participate in the AHC limits my ability to attribute
causation to the AHC. The AHC is a complex intervention and a range of factors beyond the
provision of the service itself have a bearing on the effectiveness of the AHC’s constituent
parts. Further research, particularly qualitative enquiry with providers and participants in the
AHC, may elucidate some policy relevant findings regarding the effectiveness of preventive
clinical services in remote settings.
Nevertheless, the relatively higher completion of referrals to the PHC cervical cancer
screening program highlights some important aspects of referral, recall and quality assurance
systems compared with the other referred services studied in this chapter. First, the PHC
cervical cancer screening program has designated time and a designated staff member within
the core PHC services. The time commitment provided is also closer to the expected
population requirement for this program. Second, one of responsibilities of the designated
staff member is to actively manage patient recall and referral lists (see 2.4.9.1, p68). Third,
the key diagnostic procedure performed by the designated staff member (Pap smear) is
recognised and supported as a key competency for this staff member. Fourth, the
performance of the program is monitored and feedback/support is provided to all PHC staff
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regularly by a visiting women’s health nurse practitioner (see 2.4.9.1, p68). These contrasts
posit key implications and research questions for the other referred services in this chapter
(detailed below).
Strengths of this study included (i) the high proportion of medical records audited, (ii) the
strong intra-rater reliability demonstrated in the pilot study and (iii) the population sample
with an age profile that closely resembled the most recent census [129]. Further strengths of
this study compared with the only other published study of referrals linked to the AHC [200]
were: (i) the reporting of the proportion of AHC participants referred to ENT, (ii) the
reporting of the proportions with referral completion for each of the referred services, (iii)
analysis of the outcomes of referred care to visiting services to ascertain the appropriateness
of the AHC initiated referrals, and (iv) the identification of a range of issues affecting the
success or otherwise of referrals initiated on the basis of AHC participation in a remote PHC
setting. These issues are discussed below as implications and/or areas for further research.
Potential limitations include (i) selection bias, (ii) reporting bias, (iii) detection bias and (iv)
the absence of a control group who did not participate in the AHC. Participants in this study
were volunteers for an outreach preventive health assessment program. Subsequently, they
may not be representative of the population burden of disease of the general population’s
willingness to engage with the PHC and/or referred services. As described above, women in
this study had a higher than expected rate of dental consultations. This may represent a
selection bias for participants more confident engaging with health care services. However,
the overall proportions of AHC participants referred to dental, audiology, and ENT visiting
specialist services was similar to the expected burden of disease compared to other published
studies involving remote Indigenous populations.
Recording bias is possible in a medical record auditing study. However in this study (i) all
participants had only one paper-based medical record, (ii) all consultations, results and
specialist reports/letters/discharge summaries are documented therein and (iii) the pilot study
demonstrated strong intra-rater reliability. The issues around detection bias in the
identification of dental, hearing or tympanic membrane abnormalities have been discussed
previously (see 4.4, p129). As mentioned above in the discussion on dental abnormalities, if
anything, this is likely to have resulted in an under-estimate of the burden of disease for each
of these referred services. Vigorous evaluation for detection bias would have required a
parallel gold standard examination by a relevant specialist. This was not possible for this
study so we used a post-hoc analysis based on the outcomes of referrals. While the
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documented outcomes reflect appropriate referrals, the low level of referral completion
limits meaningful evaluation of PHC practitioners’ detection bias in this study.
The absence of a control group of participants that did not take part in the AHC program
limits my ability to clearly link referral completion and referral outcomes to AHC
participation. However, even with the inclusion of such a control group, the low availability
of the visiting referred services relative to the identified needs of this cohort is likely to have
been a confounding factor. Poor access to audiology, ENT and dental care is a common
experience for the majority of remote Aboriginal communities in Australia [118, 119]. The
community participating in this research, being large and relatively accessible (see 2.4, p55),
is likely to have better access than smaller or more isolated communities. Thus my principal
finding, concerning the low completion of referrals initiated during the AHC to visiting
services, is likely to be some extent generalisable to other remote Aboriginal communities.
Several implications and research questions arise from my findings. First, the number of
referrals initiated during the AHC, if indicative of the population burden of disease, indicates
that demand far outweighs the current access to visiting referred services. Workforce
planning is required to provide diagnostic and definitive treatment services commensurate
with the disease burden in this community [120]. A pragmatic approach is indicated because
of the low availability of dentists, audiologists and ENT services. Where possible, the
capacity for basic assessment and intervention needs to be developed within the PHC
workforce. The Alaskan native dental aide program provides a key example of strategic
investment in the capacity of remote PHC services to provide an appropriate model of care
for a common problem [361]. Research could be undertaken to examine the
viability/feasibility of training AHWs in the specialist areas of ENT, audiology and dental
care using a similar model to the Alaskan model for remote PHC. Second, in the interim
period, an investment in training remote PHC practitioners (GPs, RANs and AHWs) to (i)
undertake basic assessment of oral hygiene, hearing deficits and ENT abnormalities and (ii)
increase their knowledge of basic interventions possible in the PHC setting, may contribute
to better and earlier detection of abnormalities and decrease the burden of referrals to already
over-stretched visiting services. Third, research on how to improve recall, transport and
referral systems in remote PHC services, such as the one participating in this study, is
required to improve the patient journey through diagnostic and definitive treatment services
[121]. Fourth, consistent with my findings in the previous two chapters, there appears to be a
disparity between men and women in access to dental services in this community. Research
is required on ways to reorient remote PHC services in remote settings to promote equal
access for Aboriginal men.
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6.5. Conclusion and Implications
I conclude, that with regards to referrals initiated during the AHC in this community, that (i)
the referral completion rate to visiting services is low, (ii) extant PHC systems for patient
referral, recall, transport and quality assurance need to be improved to increase the referral
completion rate and (iii) there are identifiable issues at the level of (a) health policy and (b)
remote PHC systems that could improve referral completion.
Implications at the level of health policy include: (i) the need to remove policy level barriers
limiting access to audiology services for Aboriginal adults [298 p339], (ii) the need to
increase the capacity of visiting referred services to a level commensurate with population
burden of disease and (iii) the need to build PHC capacity in the assessment and intervention
in the areas of ENT, audiology and dental care, possibly as core PHC programs.
Additional implications at the health service level to improve completion of referrals are: (i)
engendering program ownership through designated staff involvement and quarantined
program time, (ii) active management of recall and referral lists to ensure patients receive
specialist care to which they are referred, (iii) providing program support for professional
development and skill maintenance for diagnostic procedures relevant to the program area
and (iv) quality assurance monitoring of programs with regular feedback to the PHC team.
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Chapter 7 Chronic disease outcomes following the
AHC: secondary prevention of cardiovascular disease
risk
7.1. Introduction
Cardiovascular disease is the leading cause of excess mortality and the single greatest
contributor to the burden of disease for Aboriginal and Torres Strait Islander Australians [9,
12]. Between 25-54 years of age, CVD deaths for Indigenous Australians occur at 9 to 12
times the rate for non-Indigenous Australians [12]. Applicable every two years between 15
to 54 years of age, the AHC is a key component of the strategy to ‘close-the-gap’ in life
expectancy between Australia’s Indigenous peoples and the general population [10, 16].
CVD risk assessment within the AHC has the potential to improve the early detection and
secondary prevention of CVD, particularly in remote areas, where CVD contributes
disproportionately to the disease burden [9].
Findings from chapters four and five demonstrated that the introduction of CVD risk
assessment during the AHC improved the identification of participants with elevated CVD
risk in several ways. First, no AHC participants had recorded delivery of holistic CVD risk
assessment in the two years prior to AHC participation (Table 5.4, p144). Most of those
recognised to have elevated CVD risk prior to participating in the AHC were on the basis of
an incident CVD event or the presence of an extreme isolated risk factor (hypertension,
hyperlipidaemia or poorly controlled T2DM). Second, of the 25% (N=75) of AHC
participants identified with elevated CVD risk during the AHC, approximately half could
have been identified as having elevated CVD risk based on information that was already
present in their medical records (Table 4.3, p127).
Thus, introduction of CVD risk assessment during the AHC was associated with better and
earlier identification of elevated CVD risk compared with health care prior to the AHC.
However, it is unclear if identification of elevated CVD risk during the AHC leads to any
changes in participants’ preventive health care for CVD or population level changes in
participants’ CVD outcomes.
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My objectives in this chapter are to determine if identification of elevated CVD risk
assessment during an AHC is associated with:
1. Improved delivery of guideline scheduled CVD related secondary prevention clinical
services;
2. Change in the number of CVD events or iatrogenic events associated with CVD
care;
3. Improvement in the CVD risk profile for Aboriginal adults identified with elevated
CVD risk during the AHC.

7.2. Methods
For this study, a separate audit process was developed to that described in previous chapters
(Chapter 4, p112). This is described below (see 7.2.2, p190).
To address the first two objectives I used an interrupted time series study (ITS). The
intervention point in the study was date of participation in the AHC. I audited participants’
medical records over a period of three years prior to the AHC and over a three year period
after the AHC. To address the first objective, I audited participants’ medical records pre and
post intervention for (i) the recorded delivery of NT PCDS guideline scheduled services
relevant to secondary prevention of CVD, (ii) recorded prescription of CVD related
medication, (iii) recorded dispensing of CVD related medications and (iv) the number of
documented PHC consultations. To address the second objective, I audited participants’
medical records pre and post intervention for (i) documented CVD events and (ii)
documented iatrogenic events associated with CVD care. To address the third objective,
AHC participants identified with elevated CVD risk during the AHC, underwent a repeat
standardised clinical review using the same procedure as during the AHC. An estimate of
absolute CVD risk was calculated [364], based on participants’ (i) AHC findings and (ii)
post–AHC review findings. A comparison between these two results was used to determine
if there was any improvement in the cohort’s CVD risk profile.

7.2.1. Study Setting and Participants
The study setting, sampling strategy, AHC participants and ethics approval have been
previously described (Chapter 4, p112). Analysis of a clinic register of 440 non-perinatal
deaths in this community over 25 years (1984-2008) showed a mean age at death of 48 years
with 25% of all deaths attributed to CVD. For deaths occurring between the ages of 15 to 54
(N=216), 33% were attributed to CVD (see 2.4.3, p58). The study setting is also typical of
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many PHC services in remote Aboriginal communities in Australia. The service: (i) is
understaffed relative to identified needs (see 2.4.5, p62) [113], (ii) has a high turnover of
non-Aboriginal health staff and (iii) has a predominant focus on acute care (Chapter 5, p135)
[354, 355].

7.2.2. Medical record audit
A medical record audit, separate to the one described previously (see 4.2.3, p118), was
undertaken to address the first two objectives in the ITS. Inclusion criteria for the study
were: (i) residence in the community for three years prior to the date of participation in the
AHC and for three years following AHC participation (six years in total) (see Appendix 6,
p414 for details on residence), (ii) elevated CVD risk identified during the AHC (see 4.2.2.6,
p117), (iii) participation in the AHC program (the intervention) and (iv) consent to the study.

7.2.2.1. Development of the CVD audit protocol and paper-based audit form
An audit protocol (Appendix 6, p414) and a paper-based audit form (Appendix 7, p421)
were developed in conjunction with a senior remote medical practitioner and professorial
level health services researcher (see 4.2.3.1, p119). The audit covered items related to the
first two objectives for this study. Audit items were designed to exclude qualitative
judgments by the auditor. Items were either categorical (yes/no), numerical fields
(quantification, values or dates) or free text fields that were subsequently coded (after data
entry) into categorical variables. To identify improvements in the paper-based audit form,
the audit protocol and audit form were initially pre-piloted on a sample of eight (four female
and four male participants) randomly selected charts [341].

7.2.2.2. Medical record audit process
I undertook a pilot study on a randomly selected sample of twenty medical records (31% of
all the medical records included in this study). For the pilot study, I re-audited the charts at
an interval of more than two weeks following the original chart audit to (i) investigate intrarater (repeat) reliability (Appendix 8, p426) and (ii) determine if any further improvements
could be made to the audit protocol and/or audit form [341]. The rationale underpinning the
selection of each of the repeat audit items is detailed in the audit protocol (Appendix 6,
p414). Following the pilot study, the remainder of the medical records (N=44) were audited
for the principal study.
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7.2.2.3. Measures
Participants’ medical records were audited for recorded delivery of NT PCDS scheduled
services for ischaemic heart disease and hyperlipidaemia (Box 7.1) [131], PHC
consultations, CVD events (myocardial infarction, stroke/transient ischaemic attack,
coronary artery angioplasty/stenting) and iatrogenic events (medication errors, drug side
effects, patient complaints). Participants’ medical records were also audited for (i) the
number of CVD related medications prescribed and (ii) the proportion of CVD related
medication dispensed in each six month interval.

Box 7.1: NT PCDS recommended clinical service items for ischaemic heart disease and
hyperlipidaemia
CVD secondary prevention services (N=11) scheduled to be delivered once every 6 months
Consultations
With RAN or AHW, MO
Brief Interventions
Smoking, Nutrition, Alcohol, Physical activity, Emotional wellbeing
Clinical/lab services
Weight, Waist, Blood pressure, Lipids measurement
CVD secondary prevention services (N=9) scheduled to be delivered once every 12 months
Consultation
With Physician
Interventions
Influenza vaccination, Care planning
Clinical/lab services
ECG, ACR, FBE, LFT, EUC, BGL
Notes: CVD = cardiovascular disease, RAN = remote area nurse, AHW = Aboriginal health worker, MO = medical officer,
ECG = electrocardiograph, ACR = urinary albumin creatinine ratio, FBE = full blood examination, LFT = liver function tests,
EUC = electrolytes, urea and creatinine, BGL = blood glucose level, N = number.

Participants’ medical records were audited over time periods covering three years prior to the
date of participation in the AHC and for three years following the date of participation in the
AHC. During the audit, the measures described above were examined within six month
intervals. Thus, a total of 12 six month intervals covering six years of PHC for each
participant were audited. Within each six-month interval, each scheduled NT PCDS CVD
preventive service (N=20) was coded as delivered (1) or not (0). Services scheduled
annually, if delivered, were coded as delivered both in the interval in which they occurred
and the following six month interval. The proportion of the 20 NT PCDS scheduled CVD
secondary prevention services delivered in each time interval was generated by summing
services and dividing by 20.
A finding from chapter five was that recorded delivery of clinical preventive services was
greater for services with stronger evidence for systematic use in remote PHC (see 5.4, p161
and also Chapter 3, p77). Thus, a sub-measure of six preventive clinical services with the
strongest evidence for systematic use in remote PHC (counselling for smoking cessation,
measurement of blood pressure, lipids, blood glucose, annual influenza vaccination [58], and
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chronic disease care planning [172]) was also generated by summing these services and
dividing by six. Hereafter, these six CVD secondary prevention activities will be referred to
as core CVD prevention services.

7.2.2.4. Repeat reliability audit items in the pilot study
Reliability items (N=12) audited comprised a range of administrative, categorical (yes/no)
items and numerical items. Administrative items (N=2) were (i) the date of AHC
participation and (ii) participants’ date of birth. Categorical variables (N=6) were (i) the
recorded delivery of smoking brief intervention, (ii) blood pressure measurement, (iii) blood
lipid testing, (iv) GP consultation, (v) recorded delivery of care planning and (vi) recorded
prescription of low dose aspirin. Numerical variables (N=4) were (i) documented systolic
blood pressure, (ii) lipid ratio, (iii) number of GP consultations and (iv) proportion of
prescribed CVD related medications dispensed.

7.2.3. Clinical Measures
7.2.3.1. Holistic CVD risk assessment
During the AHC, CVD risk was assessed using the New Zealand Guidelines Group handheld
chart based on review of the participant’s medical records, AHC findings, adjustments for
isolated extreme risk factors and ethnicity (increased by one risk category – 5%) [173]. This
CVD risk calculator is now recommended for use by Australia’s National Heart Foundation
[174]. Elevated CVD risk was defined as a calculated risk of >10-15% chance of a CVD
event over the next five years - the threshold where pharmacotherapy may be indicated
(number needed to treat for five years to prevent one CVD event = 27) [146, 173].

7.2.3.2. Standardised clinical review
The same questionnaire (Appendix 2, p386), equipment and investigations for CVD risk
assessment were used during the AHC (see Chapter 4, p112) and at a review date, on
average, just over a year following participation in the AHC. Questionnaire items repeated
during the follow-up standardised review via the interviewer-administered questionnaire
were: (i) smoking status, and (ii) cigarettes smoked per day. Physical examination items
repeated were (i) weight, (ii) waist, (iii) BMI and (iv) blood pressure measurement. Nonfasting blood tests repeated were (i) lipids and (ii) blood glucose level. T2DM was reassessed by review of patient medical records or an indicative BGL, confirmed by a
subsequent oral glucose tolerance test [190].
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7.2.3.3. Estimation of absolute CVD risk
In addition to the recommended clinical assessment for CVD risk that stratifies patients into
five year risk categories (see 7.2.3.1) [173, 174], I also calculated absolute CVD risk over
ten years for participants who completed both standardised clinical assessments (N=58)
[364]. I did this to derive a precise measure of change in the cohort’s CVD risk between the
AHC and at a later review date. The five year risk categories provided by the handheld chart
lack this degree of precision [173, 174]. Although these equations have been demonstrated to
underestimate absolute risk in one remote Aboriginal population [196], the purpose of this
calculation was to identify ‘relative’ changes in the cohort’s CVD risk subsequent to
participation in the AHC (the intervention). A further issue with the equations is that they
can only be used from the age of 30 [364]. Some participants (N=11, 15%) identified with
elevated CVD risk using the handheld chart during the AHC [173], were aged less than 30
years on the day of the AHC. For the purposes of absolute CVD risk calculation only, their
ages were adjusted upwards so that they were assessed as if they were aged 30 on the day of
the AHC. The same adjustment was applied to their age for the calculation of absolute risk
when they completed the post-AHC review. Three estimates of absolute CVD risk were
performed: (i) on the day of AHC participation, (ii) on the day of post-AHC review,
assuming no change in clinical parameters apart from age (expected post-AHC CVD risk)
and (iii) on the day of post-AHC review using new findings from the repeated standardised
clinical assessment (actual post-AHC CVD risk).

7.2.4. Statistical methods
Double data entry was used to minimise errors during data input. Means and proportions for
CVD risk factors at the time of AHC and post-AHC review were calculated. Pearson’s chi
square tests (categorical variables) and t-tests (continuous variables) for difference in CVD
risk factors were performed (i) based on gender at the time of the AHC and (ii) comparing
findings at the post-AHC clinical review with findings during the AHC.
With regards to the ITS study, I calculated that a sample size of 60 participants would
demonstrate a difference of 1.5 service items to be statistically significant with 80% power,
based on a 2-sample paired t-test with α=0.005 (to allow for multiple testing). For the
evaluation of intra-rater reliability, Cohen’s Kappa statistics for dichotomous outcomes and
quadratic weighted kappa statistics for ordinal outcomes were calculated [342]. Our criteria
for satisfactory intra-rater reliability was a Kappa statistic of > 0.80 [343, 365]. Multiple t-

193

tests and repeated measures analysis (ANOVA) were performed to evaluate changes in CVD
care outcomes over time [365]. I used the Holm-Bonferroni adjustment to control for family
wise error among the multiple t-tests to set an overall 0.05 family wise error rate [366]. All
statistical analysis was undertaken using Stata software (version 9.2).
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7.3. Results
As previously described (see 4.3, p122), AHC participants were 301 adults (59% men,
N=177) aged 15 to 54 years, representing 23.4% of the enumerated population in this age
range (N=1284) [129]. The sample age structure was similar to the most recent census
profile (χ2=9.63, P=0.2) [129]. During the AHC program, 75/301 (25%) participants were
identified as having elevated CVD risk, with 63/75 (84%) having no previous documentation
of elevated risk. However, 31/63 (49%) of those ‘newly detected’ had sufficient pre-existing
clinical and laboratory findings documented for elevated CVD risk to be identified prior to
participation in the AHC.
Eleven of the 75 AHC participants identified with elevated CVD risk were excluded from
the ITS study because they had moved away from the community (Figure 7.1). The
remaining 64 participants with elevated CVD risk were included. Among the included
participants there was one death (CVD related) 18 months prior to the end of the study. The
ITS cohort provided 384 person-years of observation. Fifty-eight (91%) of the ITS cohort
underwent a repeat standardised clinical assessment following the AHC.

Figure 7.1: Flowchart of study participants
301
Adult Health Check
participants
75
Identified with
elevated CVD risk

58
Completed standardised
post-AHC clinical review

64
Eligible for
interrupted time series study

11
Moved away from the
community

1
Declined standardised
clinical review

5
Standardised clinical review
not completed by PHC team

Among the participants included in the ITS study, complete data were available for AHC
assessed smoking status, diabetic status, blood pressure measurement, blood lipids and the
New Zealand Guidelines Group 5 year CVD risk category (Table 7.1). Data on waist
circumference and BMI were missing for two participants during the AHC. One other
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participant who was a smoker had missing data for the number of cigarettes smoked each
day. In this cohort women were more likely than men to have an elevated waist
circumference or be overweight (for definitions see Chapter 4, p112). Following AHC
participation, 61/64 (95%) of the cohort underwent chronic disease care-planning with a
medical officer between one and 555 days (mean 177 days) after the AHC. Two participants
(3%) had a pre-existing care plan (that included a CVD related diagnosis) on the day of
participation in the AHC. One participant did not undergo care planning during the study
period.

Table 7.1: Time series cohort (N=64) characteristics at the time of AHC participation
(figures are proportion [%] unless otherwise stated)
Participants N (%)
Mean age in years (SD)
Current smoker
Smokes > 15 cigarettes per day (N=53/54)
Elevated waist circumference† (N=62)
BMI > 25 kg/m2 (N=62)
Type two diabetes
Blood pressure > 140/90 mmHg
Total cholesterol > 4.0 mmol/L
HDL cholesterol < 1.0 mmol/L
Lipid ratio > 5.0
(levels of total to HDL cholesterol)
Mean NZGG 5-year CVD risk category‡
(SD)

Males
43 (67%)
39.6 (8.1)
81
74
61
50
24
21
88
56
56

Females
21 (33%)
42.5 (9.1)
91
79
91
80
43
19
86
62
62

All
64
40.6 (8.5)
84
76
71
60
30
20
88
58
58

P*
0.21
0.48
0.75
0.02
0.03
0.12
0.57
0.53
0.43
0.43

4.5 (0.9)

4.6 (1.0)

4.5 (0.9)

0.66

Notes: AHC = adult health check, N = number, SD = standard deviation, BMI = body mass index, HDL = high density
lipoprotein, NZGG = New Zealand Guidelines Group, CVD = cardiovascular disease.
*Test for difference between men and women.
† Defined as > 90cm for men, > 80cm for women.
‡ NZGG 5 year CVD risk categories: 4 = 10 to 15% over 5 years, 5 = 15 to 20% over 5 years, 6 = 20 to 25% over 5 years, etc.

7.3.1. Pilot study results
Repeat audits were completed between 43 and 79 days after the initial audit (mean 71 days).
Kappa statistics for all twelve audit items included in the pilot study exceeded my criteria for
satisfactory intra-rater reliability (Table 7.2). Four pilot study items demonstrated perfect
agreement. All pilot study items demonstrated statistically significantly observed agreement
versus expected agreement. No changes were made to the audit protocol or audit form
subsequent to the pilot study. Thus the pilot data were included in the final analysis and the
results are presented below for all 64 participants.
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Table 7.2: Intra-rater reliability for CVD time series audit items
Item

κ

Weighted κ

P*

Administrative items
AHC date

1.0

<0.001

Date of birth

1.0

<0.001

0.97

<0.001

Service items
Documented GP consulted
Documented number of GP consults

0.98

<0.001

Documented blood pressure measurement

0.96

<0.001

Documented systolic blood pressure level

0.88

<0.001

Documented lipid ratio measurement

0.98

<0.001

1.0

<0.001

Documented brief intervention for smoking

0.93

<0.001

Documented presence of care plan

0.96

<0.001

1.0

<0.001

Documented lipid ratio level

Documented prescription of low dose aspirin
Documented dispensing of medication

0.98

<0.001

Notes: CVD = cardiovascular disease, AHC = adult health check, GP = general practitioner.
*Test for observed versus expected agreement.

7.3.2. Interrupted time series results
Prior to the intervention, there were no significant changes between the first and subsequent
time intervals in the recorded delivery of secondary prevention services for CVD (Table 7.3,
Table 7.4). After the intervention and following Holm-Bonferroni adjustment, recorded
delivery of the NT PCDS scheduled CVD secondary prevention services increased
significantly in all but one of the 6 month periods (Table 7.3). For core CVD preventive
services, the increase in service delivery after the AHC was significant in all six month time
periods (Table 7.4). For both measures of recorded delivery of CVD related secondary
prevention services, the increase in recorded delivery was statistically significant on repeated
measures analysis (P<0.001).
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Figure 7.2: Proportion of NT PCDS scheduled CVD secondary prevention services
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Notes: NT PCDS = Northern Territory Preventable Chronic Disease Strategy, CVD = cardiovascular disease, AHC = adult
health check.
NT PCDS scheduled services comprise all 20 services detailed in Box 1 of this article.
Core CVD preventive services (N=6): smoking advice, measurement of blood pressure, blood glucose, lipids, influenza
vaccination and chronic disease care planning.
The vertical line mid-graph represents the intervention point: AHC participation.

Table 7.3: Multiple paired t-tests of scheduled CVD services delivered over time
compared to baseline (N=64)
Time period
Mean proportion of
6 month intervals
CVD services delivered
Baseline
0.30
2
0.26
3
0.24
4
0.25
5
0.28
6
0.26
AHC participation (intervention)
7
0.43
8
0.32
9
0.65
10
0.54
11
0.47
12
0.53

Difference from
baseline
-0.04
-0.06
-0.05
-0.02
-0.04

t-test

P*

-0.95
-1.57
-1.21
-0.40
-1.04

0.35
0.12
0.23
0.68
0.30

0.13
0.02
0.35
0.24
0.17
0.23

3.49
0.52
7.84
5.42
3.64
4.84

0.001
0.61
<0.001
<0.001
<0.001
<0.001

Notes: CVD = cardiovascular disease, AHC = adult health check, N = number.
*Test for change in mean proportion of CVD services delivered compared with baseline.
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Table 7.4: Multiple paired t-tests of scheduled core CVD services delivered over time
compared to baseline (N=64)
Time period
Mean proportion of core
6 month intervals
CVD services delivered
Baseline
0.29
2
0.26
3
0.20
4
0.23
5
0.28
6
0.24
AHC participation (intervention)
7
0.48
8
0.42
9
0.72
10
0.62
11
0.52
12
0.57

Difference from
baseline
-0.04
-0.09
-0.06
-0.01
-0.05

t-test

P*

-0.81
-2.14
-1.41
-0.37
-1.12

0.42
0.03
0.16
0.71
0.26

0.19
0.13
0.43
0.33
0.23
0.28

4.04
2.55
8.48
6.42
4.25
5.18

<0.001
0.01
<0.001
<0.001
<0.001
<0.001

Notes: CVD = cardiovascular disease, AHC = adult health check, N= number.
*Test for change in mean proportion of CVD services delivered compared with baseline.

Prior to the intervention, there was an increase in the mean number of CVD related
medications prescribed and mean proportion of CVD related medications dispensed,
corresponding with incident CVD events among the cohort members (Figure 7.3). However,
following Holm-Bonferroni adjustment [366], the changes between the first and subsequent
time intervals prior to the intervention were not statistically significant. After the
intervention, the increase in both the mean number and proportion of CVD related
medication dispensed was statistically significantly following the Holm-Bonferroni
adjustment and on repeated measures analysis (P<0.001). The mean proportion of prescribed
CVD related medication dispensed at study end was 33%.
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Figure 7.3: Recorded CVD medication prescribing and dispensing over time
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Notes: CVD = cardiovascular disease, AHC = adult health check.
Means are calculated for all participants in the time series study (N=64).
The vertical line mid-graph represents the intervention point: AHC participation.

Table 7.5: Multiple paired t-tests of mean number of CVD medications prescribed over
time compared to baseline (N=64)
Time period
Mean number of CVD
6 month intervals
medications prescribed
Baseline
0.67
2
0.78
3
0.92
4
0.95
5
1.20
6
1.28
AHC participation (intervention)
7
1.78
8
1.98
9
2.50
10
2.60
11
2.65
12
2.81

Difference from
baseline
0.11
0.25
0.28
0.53
0.61

t-test

P

0.45
0.99
1.08
1.86
2.13

0.65
0.33
0.28
0.07
0.04

1.11
1.31
1.83
1.93
1.98
2.14

3.88
4.45
5.85
6.35
6.37
6.95

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Notes: CVD = cardiovascular disease, AHC = adult health check, N = number.
*Test for change in mean number of CVD medications prescribed compared with baseline.

200

Table 7.6: Multiple paired t-tests of mean proportion of CVD medications dispensed
over time compared to baseline (N=64)
Time period
6 month intervals

Mean proportion of
CVD medications
dispensed
Baseline
0.10
2
0.11
3
0.09
4
0.10
5
0.14
6
0.14
AHC participation (intervention)
7
0.25
8
0.23
9
0.27
10
0.27
11
0.26
12
0.33

Difference from
baseline

t-test

P*

0.01
-0.01
0.0
0.04
0.04

0.34
-0.18
-0.04
1.01
1.07

0.73
0.86
0.97
0.31
0.29

0.15
0.13
0.17
0.17
0.16
0.23

3.33
2.89
3.90
3.61
3.50
4.65

0.001
0.005
<0.001
<0.001
0.001
<0.001

Notes: CVD = cardiovascular disease, AHC = adult health check, N = number.
*Test for change in mean proportion of CVD medications dispensed compared with baseline.

At the start (3 years prior to participation in the AHC) of the ITS, 18/64 (28%) of
participants were prescribed CVD related medication, rising to 56/63 (89%) by study end
(three years after participation in the AHC). Anti-platelet drugs, lipid lowering agents, antihypertensives and oral hypoglycaemic agents were more likely to be prescribed at study end
compared to the start of the study (Table 7.7).

Table 7.7: Medications prescribed at study start and study end
Drug class
Anti-platelet
Lipid lowering
ACEi/ARB
Oral hypoglycaemic
Beta blocker
Nitrate
Thiazide diuretic
Calcium channel blocker

Baseline†
N (%)
3 (4.7%)
4 (6.3%)
16 (25%)
11 (17.2%)
3 (4.7%)
2 (3.1%)
0
1 (1.6%)

Study end‡
N (%)
43 (68.3%)
41 (65.1%)
40 (63.5%)
21 (33.3%)
8 (12.7%)
3 (4.8%)
2 (3.2%)
1 (1.6%)

P*
<0.001
<0.001
<0.001
0.04
0.09
0.49
0.24
0.75

Notes: ACEi = angiotensin converting enzyme inhibitor, ARB = angiotensin receptor blocker.
* Test for change in proportion of participants prescribed each class of medication.
One member of the cohort died during the audit period following the AHC
† Baseline = 3 years prior to the date of AHC participation (N=64).
‡ Study end = 3 years following the date of AHC participation, during which time one death occurred (N=63).

There were 2921 documented PHC consultations with medical officers, nurses, Aboriginal
health workers and the visiting physician during the study period. Multiple t-test analysis and
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repeated measures analysis did not demonstrate any significant changes in the mean number
of PHC consultations between the first and subsequent time intervals.
There were eight CVD events prior and nine (including one death) following the intervention
amongst the ITS cohort. Six iatrogenic events were documented over the study period, two
prior and four following the intervention. These included two prescribing errors by locum
medical officers, a high international normalised ratio level in one patient prescribed
warfarin, one minor vaccination reaction and two errors in pre-packaged medications. There
were no significant trends in mean numbers of CVD or iatrogenic events between the initial
and subsequent time intervals.

7.3.3. Changes in the cohort’s CVD risk profile
Of the 64 participants in the ITS study (Figure 7.1), 58 (91%) completed a standardised postAHC CVD review between 0.9 and 2.5 years (mean 1.2 years) following the AHC (Table
7.8). One participant declined the standardised review when offered. A further five
participants, whilst having contact(s) with the PHC service, did not receive the standardised
review. Complete data were available except for two participants who had data missing for
waist circumference and body mass index during the AHC.
At the post-AHC review, six participants self-reported that they had ceased smoking, three
reported they had started or recommenced smoking, and of those who were smoking on both
assessment dates (N=41), there was a significant reduction in the self-reported number of
cigarettes smoked per day. There were significant changes in terms of reduced waist
circumference, increased HDL and decreased lipid ratio. There was no change in mean BMI
or the prevalence of diabetes. At the post AHC review, the mean estimated absolute CVD
risk was 20% lower than expected (P=0.004), compared with the mean estimated absolute
CVD risk calculated on the presumption of no change in clinical parameters between the
AHC and post-AHC review.
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Table 7.8: CVD risk profile for 58 study participants completing the post-AHC clinical
review (figures are mean [SD] unless otherwise specified)
CVD risk factor

AHC

Current smoker N (%)
Quit smoking N (%)
Started or recommenced smoking N (%)
Cigarettes per day score† (N=41)
BMI kg/m2 (N=56)
Waist circumference cm (N=56)
Systolic blood pressure mmHg
Total cholesterol mmol/L
HDL cholesterol mmol/L
Ratio of total to HDL cholesterol
Type two diabetes N (%)
Expected post-AHC absolute 10Yr CVD risk
Observed post-AHC absolute 10Yr CVD risk‡

48 (83%)
3.5 (0.9)
27.3 (6.4)
98.3 (13.6)
128 (20.2)
5.5 (1.4)
1.01 (0.25)
5.7 (1.7)
17 (29%)
9.5 (6.2)
-

Post-AHC
review
45 (78%)
6 (13%)
3 (30%)
2.5 (1.3)
27.3 (6.2)
96.4 (13.8)
124 (22.6)
5.3 (1.5)
1.11 (0.29)
5.0 (1.5)
17 (29%)
10.2 (6.4)
8.2 (5.7)

P*
0.32
<0.001
0.81
0.04
0.17
0.07
0.001
<0.001
1.0
<0.001
0.004

Notes: CVD = cardiovascular disease, AHC = Adult health check, N = number, SD = standard deviation, BMI = body mass
index, HDL = high density lipoprotein.
* Test for difference between findings at the AHC and at post-AHC review.
† Cigarettes per day (cpd) categories: 1 = 5cpd, 2 = 10cpd, 3 = 15 cpd, 4 = 20+ cpd.
‡ Test for difference between actual absolute CVD risk at post-AHC review and expected absolute CVD risk at post-AHC
review.

7.4. Discussion
Holistic CVD risk assessment during the AHC was associated with (i) better identification of
elevated CVD risk (Chapter 4, p112), (ii) improved recorded delivery of CVD related
secondary prevention services, (iii) intensification of pharmacotherapy for CVD and (iv)
improvement in intermediate CVD related clinical outcomes, in this remote Aboriginal
community.
Consistent with a recent study, I found significant gaps in screening, recognition of elevated
CVD risk and initiation of risk reduction interventions prior to the AHC [223]. A potential
strength of the AHC as an intervention, is the opportunity this presents PHC professionals to
close this evidence-practice gap through the assessment and management of CVD risk [10].
The high proportion of those newly identified with elevated CVD risk, particularly those
who had this overlooked during routine care, confirms the merits of holistic appraisal of
CVD risk, rather than focussing on isolated risk factors [174]. A policy implication of my
findings is the need to strengthen implementation of CVD risk assessment for Indigenous
Australians [223]. Reliance upon the AHC as the only vehicle for CVD risk assessment may
be inadequate because of the low uptake of the item [67].
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Following identification of elevated CVD risk, the recorded delivery of the NT PCDS
scheduled secondary prevention services improved but also demonstrated some fluctuation.
Reasons for this may include the high turnover of nursing and medical staff [355], competing
demands of the acute care workload [355], the time delay between the intervention and careplanning with a medical officer, and/or the concentration of preventive services within
annual care planning consultations. Recorded delivery of secondary prevention services also
improved without any increase in the mean number of PHC consultations. This finding
attests to the potential of the AHC, based on a patient’s documented risk assessment, to
facilitate a shift from episodic acute care to an increased emphasis on secondary prevention
within a multi-disciplinary PHC team [10]. However, improvements in CVD secondary
prevention in remote communities are likely to require more PHC consultations, focused
specifically on chronic illness care [81, 172]. Research is required about how best to reorient health centre systems and how to structure, recruit, train and retain the requisite
workforce for chronic illness care in remote Aboriginal communities [355].
The high proportion (98%) of study participants who underwent care planning and the high
proportion (89%) for whom pharmacotherapy was prescribed by study end indicates a high
level of engagement with secondary prevention measures by this cohort. However, the
increase in mean documented dispensing of CVD related medications over time, while also
indicative of greater engagement with secondary prevention, may have occurred for reasons
other than the AHC. The gradual introduction of pre-packaged medications (multi-dose
sachets and blister packs) over the study period may have contributed to increased
medication dispensing. My findings contrast with at least one previous study, where a PHC
system type intervention was not associated with intensification of medical treatment [367].
Nevertheless, the low mean proportion of medications dispensed (at best, 33% at study end),
suggests that secondary prevention with pharmacotherapy was suboptimal. This may
explain, in part, the limited reduction in the cohort’s CVD risk profile (for example blood
pressure) despite the significant increase in medication prescription.
Compared with the only other published study on the AHC [200], this work contributes new
knowledge in several important areas. First, my findings document the population burden of
elevated CVD risk. This was not reported in the former study [200]. Second, I present
follow-up data on changes in participants’ CVD risk profile suggestive of improved
outcomes following AHC participation. Third, I demonstrate the high level of engagement of
Aboriginal participants in secondary prevention through chronic disease care planning and
the decision between patients and practitioners to commence CVD risk lowering medication.
Fourth, I have identified significant PHC capacity constraints, in this research setting (see
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2.4.5, p62), to deliver optimal secondary prevention through guideline scheduled clinical
services and pharmacotherapy.
This last point is consistent with international experience – that the addition of new features,
such as the AHC, to an unchanged PHC system focussed on acute care will have sub-optimal
impacts on patients’ chronic disease outcomes [172]. Transformational rather than
incremental change is required in remote Aboriginal communities to shift to an evidencebased chronic care model [81]. Interventions targeting health providers (such as the AHC)
need to be accompanied by systematic efforts to increase patients’ knowledge, skills and
confidence to manage their own conditions [368, 369]. In the challenging setting of remote
Aboriginal communities, specific strategies will be required to: (i) involve family members
in care [172, 370], (ii) train and retain a skilled medical and nursing workforce to provide
high quality chronic illness care [81, 172, 355] and (iii) improve Aboriginal participation in
the delivery of chronic disease care [355, 370, 371]. These remain the ongoing challenges for
PHC practitioners, policy makers, health administrators and health researchers.
The relative reduction in the cohort’s estimated absolute CVD risk attests to the potential of
the AHC to contribute to reductions in the single largest cause of excess Aboriginal mortality
[9, 10], even within very challenging PHC settings. However, the improvement in
participants’ CVD risk profile must be interpreted with caution. In comparable settings, such
improvements have been difficult to sustain in the long term [79]. A limitation of this study
is that I was unable to report on clinical outcomes throughout the time series. My clinical
outcomes data, dependent on the PHC service’s capacity to deliver preventive clinical
services, did not meet accepted standards for reporting - 80% complete data at each time
interval in a time series [365]. Furthermore, the unchanged mean number of CVD events
prior and following the intervention suggest that the increase in secondary prevention and
gains in intermediate CVD risk reduction were not sufficient to alter progression to end-stage
disease in the short term. It is likely that the follow-up period for this study was too short to
demonstrate such an effect.
There are further limitations of my study. First, my involvement in the implementation of the
intervention (the AHC) and the follow-up of clients identified with elevated CVD risk. The
AHC is a complex PHC intervention where the mode of implementation may be as important
as the content of the intervention [331]. The high level of my engagement in the AHC, CVD
assessment and ongoing care is likely to have been a significant factor in the observed
increase in secondary prevention. An impact of this magnitude may not necessarily be
expected with large scale implementation of the AHC. Second, the Framingham risk
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equations may underestimate ‘absolute’ CVD risk for Aboriginal Australians [196].
However, no studies have been published on Indigenous Australians applying the
adjustments for ethnicity suggested by the New Zealand Guidelines Group [173, 174]. While
further work is required to develop accurate CVD risk assessment for Indigenous
Australians, peak bodies advocate using the adjustments that I have in this study [174].
Third, potential sources of bias include the reliance on documentation of secondary
prevention services delivered by PHC professionals. It is unlikely that the intervention
(AHC) affected recording of secondary prevention services because (i) the AHC is a discrete
medical service for which documentation is independent of other chronic disease care
documents, (ii) the source and methods of data collection were the same before and after the
intervention and (iii) outcomes audited were objective (service provided or not, medication
prescribed/dispensed or not). Fourth, complex health service interventions are difficult to
evaluate. The absence of a parallel control group – people identified with elevated CVD risk
for whom intervention was not offered, may be considered a further limitation. However,
within a population with a high burden of premature CVD related mortality, withholding
intervention would be unethical and concealment of an intervention group would be difficult
within a single PHC service with multiple PHC practitioners. The historical controls
provided by an ITS study provide a robust alternative and this study complies with eligibility
criteria for inclusion in systematic reviews [365].

7.5. Conclusion and Implications
Cardiovascular disease risk assessment during the AHC can contribute to better and earlier
detection of elevated CVD risk and population level reductions in CVD risk in the short
term. However, significant challenges remain to improve secondary prevention for CVD.
Further work is required to understand how to establish effective and sustainable chronic
disease care in remote Aboriginal PHC settings to decrease excess CVD mortality.
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Section Three
Healthy Country Healthy People study

“Our identity as human beings remains tied to our land, to our cultural practices, our
systems of authority and social control, our intellectual traditions, our concepts of
spirituality, and to our systems of resource ownership and exchange. Destroy this
relationship and you damage –sometimes irrevocably – individual human beings and
their health.” Pat Anderson [372]
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Introduction
The third section of my thesis is an exploratory study, conducted at the request of Aboriginal
health board members and land-owners in the participating community. In this section I
explore the associations between an Aboriginal-asserted health promotion activity, “Caring
for Country” and health outcomes associated with excess Aboriginal morbidity and
mortality.
Origins of this work
During the late 1990’s a senior Gorrgoni (language group – see Figure 2.3, p56) land owner
from the participating community, Dean Yibarbuk, was participating in the ‘Healthy
Savannas’ project on the Arnhem Land plateau. This project was an investigation into fire
ecology, particularly Aboriginal burning regimes, and the resultant impact on biodiversity of
species [373]. The project found, among many things, that Aboriginal burning regimes had
an important role in the preservation of biodiversity. Where Aboriginal management of
landscapes had been disrupted, primarily through depopulation of the landscape, damaging
late dry-season wildfires were more common. Areas where wildfires were more common had
an associated contraction in the diversity of flora and fauna. At the time, Dean had remarked
to his non-Aboriginal co-researchers that the health of the landscape was intimately entwined
with the health of people. They were inseparable. Thus, the concept of ‘healthy country
healthy people’ was articulated locally, but by no means uniquely, as this concept has
widespread credence with other peoples from diverse backgrounds (Chapter 9, p223).
Dean generated some interest among the landscape ecologists including the then director of
the Key Centre for Tropical Wildlife Management (now SER) at the Northern Territory
University (now Charles Darwin University), Professor Peter Whitehead. The Key Centre
subsequently sponsored, in part, my involvement in scoping work undertaken for this section
of my thesis. My scoping work, project implementation and research transfer activities have
involved ongoing collaboration with Dean Yibarbuk.
How this work relates to the other sections of my thesis
As outlined in the introductory section of my thesis, the ‘healthy country healthy people’
study arose from the collaborative and participatory nature of my research (p xxi). There are
several areas of overlap with the previous sections. First, the cross-sectional data collected in
chapter 4 (p112) of the AHC cohort study were used to (i) validate the caring for country
questionnaire (Chapter 10, p243) and (ii) test associations between caring for country
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participation and health outcomes associated with morbidity and mortality (Chapter 11,
p269). Second, the caring for country questionnaire was administered as part of the health
questionnaire used in the outreach AHC program (Appendix 2, p386). Third, at the time of
follow-up with participants regarding their AHC results (Chapter 4, p112), in addition to
discussing their individually tailored health report and strategy for good health, I used this
opportunity to re-administer the caring for country questionnaire to assess the repeat validity
of the questionnaire.
How these chapters relate to each other
I present these chapters in a sequence that follows (i) the theoretical exploration of caring for
country as a health promotion activity (Chapter 8, p213), (ii) the contextualisation of caring
for country in the participating community through a key informant interview (Chapter 9,
p223), (iii) the development and preliminary validation of a measure of caring for country
(Chapter 10, p243) and (iv) the exploration of associations between caring for country
participation and health outcomes relevant to excess morbidity and mortality (Chapter 11,
p269).
Presentation of the chapters in this section
Three of the four chapters (Chapters 8, 10 & 11) in this section have been published in peer
reviewed journals and have been modified to maintain consistency of font, referencing and
omission of article abstracts. The three published articles are also presented in their
published format in Appendix 9 (p428). Chapter 9 has also undergone peer review and is
presented here as a revised version prior to re-submission. Together, these chapters represent
the ‘strategic’ use of the AHC health data to investigate issues important to participating
community members. While this may not be what the Honourable Tony Abbott had in mind
when he exhorted health practitioners to become “health strategists” for the populations they
served [8], these studies are an example of collaborative participatory research with
Aboriginal Australians [2, 4]. Finally, the article constituting Chapter 11 (p269), refers to a
pair-wise correlation matrix of study variables in the results section. This is included in my
thesis as Appendix 10 (p457).
Potential contribution of this work to the current debate regarding remote Aboriginal
communities
I discuss the contribution of the healthy country healthy people study to (i) my thesis
objectives and (ii) the research literature, in the concluding chapter (Chapter 12, p282).
However, at the time of submission of my thesis, a collection of reflexive essays has been
published regarding the role of anthropologists in the wake of the Australian Government’s
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intervention into remote Aboriginal communities in the Northern Territory [374]. This
collection of essays includes some commentary on the work presented in this section of my
thesis [375]. Several issues raised in the collection of essays are relevant to the research
presented in my thesis. These include: (i) measurement of Indigenous culture and the
uncritical use of such measures [376], (ii) the false dichotomy between outstations
(homelands) and large remote Aboriginal townships [375], and (iii) contemporary
opportunities to address the social determinants of Indigenous health in remote settings [377,
378].
The problem of measurement
The first issue where my work has some relevance is with regards to the problems
encountered when measuring ‘Aboriginal culture.’ Rowse correctly cautions against the
uncritical use of such measures to make judgements regarding the social inclusion/exclusion
of Indigenous peoples and henceforth to inform policy development [376]. Examples of
uncritical use of these, apparently unvalidated measures, appear in Kowal’s essay on
outstation health. In her essay she cites national surveys that indicate (i) “Indigenous
Australians with the most language and culture, as measured by standardised questionnaires,
are precisely those with the worst health” [375 p184] and (ii) (referring to Indigenous
Australians) “all the evidence for a social gradient of health predicts that the more remote
you are, the worse your health is” [375 p185]. The standardised questionnaires Kowal refers
to include ABS surveys [379] and Australia’s Productivity Commission report on
overcoming Indigenous disadvantage [90].
These statements are problematic for several reasons. First, national measures of Indigenous
culture face legitimate questions regarding their validity such as: (i) How is culture defined?
(ii) Who is defining Indigenous culture? (iii) What is actually being measured by proxy
measures of culture and do these proxies all contribute to culture? (iv) How are the various
proxy measures of culture weighted? (v) What are the internal consistency and external
validity of such measures? (vi) Are national measures of culture generalisable to the
diversity of Indigenous peoples’ cultural experiences throughout Australia? Second, health
outcomes do display some diversity related to remoteness. For example mental health
outcomes are reported to be better for Indigenous Australians in remote areas compared to
urban areas [9, 89, 345]. More generally, a health gradient exists for all Australians based on
remoteness. Compared with major cities, the life expectancy in regional areas is one to two
years lower and in remote areas is up to seven years lower. While Indigenous Australians
contribute a greater proportion of the population in remote areas, this does not account for
the generally poorer health of people living in remote areas [380].
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To summarise, Kowal’s generalisations, although tempting, are too simplistic to account for
the diversity in health outcomes reported in remote Aboriginal places [89, 381, 382, 383].
What is needed is a more nuanced regional understanding regarding “a specified population,
in specified places, doing well or doing badly in ways that are specific to region and cultural
heritage” [376 p156]. Rowse also suggests that the inclusion of Indigenous-specific social
processes may inform measures of culture [376]. Thus, one contribution of my studies is the
collaborative development and preliminary validation of a measure of Aboriginal
participation in caring for country that incorporates a culturally specific measure of health
for a specific population at this time in its evolving experience of colonisation (Chapter 10,
p243). One drawback of this approach has been, that in the process of measuring a cultural
construct, that the scope, richness and subtlety evoked in personal expression (see Chapter 9,
p223) is lost [376].
The false dichotomy between outstations and large remote Aboriginal townships
Kowal correctly observes the blurred distinction between outstations and townships due to
population mobility and the seasonal oscillation of residents in very remote areas between
outstations and townships [375]. Although, in the case of the superior health outcomes
reported at the Utopia outstations [382, 383], that Kowal cites [375 p183], it is arguable that
there is no township. Outstations themselves, in terms of their resident or visiting
populations, display great diversity in terms of social function and attendant health
behaviours. Outstations are not a passive backdrop upon which better health outcomes
miraculously emerge (Chapter 9, p223). What seems to matter from the perspective of those
participating in my research, is not ‘where you live’ but ‘what happens’ in Aboriginal places
(Chapter 9, p223). Thus the focus of the studies in this section of my thesis is not the
residential locale, but rather, the associations between a culturally distinct health construct
and health outcomes associated with Aboriginal morbidity and mortality (Chapter 11, p269).
One who participates in caring for country activities could come from a township or an
outstation, although residence in an outstation presents clear advantages in terms of
proximity to country.
The social determinants of Indigenous health
No one who has lived or worked in remote Aboriginal communities will dispute the claim
that, relatively and in absolute terms, remote Aboriginal communities are in deep trouble
[378]. To some extent, the health findings in my thesis provide further support for this
assertion. However, the picture is not universally bleak. Over the eight years that I have been
associated with the community participating in this research, I have witnessed the growth
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and expansion of the Aboriginal natural resource management sector [384], now a significant
employer within the region and across northern Australia. This sector contributes to what
Altman describes the ‘hybrid economy’ where knowledge and skills arising from the
customary domain have some application in supplying the demands of the market or the state
[377 p270]. While this concept has received some unsympathetic attention by some who
interpret the hybrid economy solely as a means to move further from the reach of
mainstream markets [378 p105], this interpretation belies the emergence of new labour
markets for Aboriginal environmental services in remote Australia [377, 384]. If Australia
ever legislates a price on carbon, then the potential for Aboriginal landholders to engage with
new markets for greenhouse gas abatement through wildfire mitigation will expand
significantly.
The contribution of my work in this area is to highlight the potential health benefits that may
attend increased participation in a formal market for Indigenous natural and cultural resource
management activities. These include potential gains within the social determinants of
Indigenous health (Chapter 8, p213) and bio-physical health (Chapter 11, p269). This
argument is further developed in the concluding chapter of my thesis (Chapter 12, p282).
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Chapter 8

Healthy Country: Healthy People?

Exploring the health benefits of Indigenous Natural
Resource Management
This chapter is a peer reviewed publication. The citation details are as follows:
Burgess C, Johnston F, Bowman D, Whitehead, P. Healthy Country: Healthy People?
Exploring the health benefits of Indigenous Natural Resource Management. Australian and
New Zealand Journal of Public Health, 2005. 29(2): p. 117-122.
The chapter is presented, in the first instance, in a format consistent with the rest of my
thesis. The article is also included in its published format in Appendix 9 (p428).
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Introduction
Today, public health practitioners in Indigenous health are confronted by a bewildering web
of social and physical determinants of ill-health and disease. We describe the current state of
play and highlight some limitations of current approaches. Using the example of Indigenous
Natural Resource Management (NRM), we then explore the purported health promotion
outcomes of engaging with this Indigenous asserted health determinant in northern Australia.
Indigenous health is poor across the whole lifespan. Low birth weight, higher perinatal
mortality, higher rates of injuries, suicides, and chronic non-communicable disease all
contribute to a life expectancy that has stagnated at twenty years less than the national
average [385], and is significantly worse than comparable Indigenous populations
internationally [14]. These tragic statistics arise from manifest social, political and economic
disadvantage [162]. For example, despite chronic overcrowding, Indigenous household
incomes average only 62% of non-Indigenous incomes [385]. In remote locations such
poverty is further exacerbated by substandard housing, inadequate water and lack of
sanitation [385, 386]. Indigenous Australians’ social disadvantage has resulted in declining
rates of literacy and school completion [323], devastating rates of unemployment,
imprisonment, interpersonal violence and child abuse [385, 387]. Compounding the fiscal
and social disadvantage are denial of land rights, disrupted Indigenous law, loss of spiritual
values, the impact of dispossession – disconnection from one’s land, community, family and
cultural values.
Living in contemporary Aboriginal townships clearly constitutes an overtly stressful and
chaotic experience and feelings of powerlessness are often voiced [162, 388, 389]. Chronic
psychological stress in its own right is increasingly recognised as posing similar risks for
cardiovascular disease as established risk factors [390, 391]. Several mechanisms have been
postulated [392, 393, 394] and strong links with the metabolic syndrome have been observed
in at least one study [395]. This is significant because the prevalence of
hypercholesterolaemia and hypertension do not account for the extraordinary rate of
cardiovascular death [396], the leading cause of Indigenous mortality [385].
Over the past few decades, research, increased health expenditure, and a plethora of
interventions with a focus on lifestyle change have failed to deliver sustainable Indigenous
health gains [385, 397]. Speculation on the reasons for this include disparate belief systems
and pervasive failures in communication [163, 398]. However it is also likely that the failure
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of health promotion and the biomedical paradigm reflects a non-engagement with the
social/cultural drivers of health [14, 163, 272, 399], and the subsequent application of
inappropriate intervention models [272]. As noted by Hunter: “The construction of problems
to fit solutions is particularly seductive for health, where the medicalisation of social
problems appeals to both political and health care delivery systems”[389]. Narrowly focused
biomedical research is indicted in this failure. For example the NHMRC recognises that
research “has not contributed in a significant or systematic way to improved health outcomes
for Aboriginal and Torres Strait Islander populations”[397], a view echoed by Indigenous
commentators [372, 397, 400]. Clearly there is a need to engage with Indigenous definitions
of health, foster multidisciplinary enquiry and change health research practice [397].

Table 8.1: Recommendations for contemporary Indigenous health research
Improve Aboriginal health, as defined by Aboriginal people
Focus on culture and identity
Improve communities through capacity building
Address social determinants of health
Use multidisciplinary, holistic approaches
Examine how culture impacts on the resilience and wellness of individuals/communities
Embrace self-determination and cultural respect as part of the research
Support community initiation and participation in research
Identify sustainable and transferable outcomes
Source: [16]

There are numerous definitions of Aboriginal health [69, 385, 401, 402, 403], revealing the
difficulty in negotiating a shared understanding. The elements contributing to health are
often abstract based on social interactions with people and the non-human landscape [403,
404], described by Reid as the interrelated tripartite: Land, Body and Spirit [401]. Drawing
on these we have defined Aboriginal Health and well-being as achieved qualities, developed
through relationships of mutual care of kin, non-human affiliations and observance of ethical
conduct described by the law or dreaming that is encoded within the landscape [399, 402,
405].
Internationally, comparable Indigenous populations have successfully used informal
activities focussing on culture in the rehabilitation of substance abuse and management of
diabetes [270, 272, 399, 406]. Concordantly, the significant health gains achieved by the
Maori occurred during a period of cultural renaissance [14]. It is in this context that we
believe that the nexus between healthy people and healthy landscapes deserves serious
consideration.
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Healthy land: healthy people
Aboriginal landscapes
Our story is in the land.
It is written in those sacred places.
My children will look after those places,
that’s the law [404].
Many Aboriginal people derive their self-identity from the land [399]. The “Dreamtime” or
“Dreaming” stories associated with land emphasise the interrelatedness of the cosmos [399,
407]. Dreaming stories are impervious to human action and describe relationships between
individuals, clan groups, their environment and provide laws governing moral and ethical
conduct [405, 407]. Individuals identify places and ancestors as parts of themselves,
referring to them in the first person, “almost inseparable, the basic source of his/her
identity”[407]. This metaphysical connection between body, mind and landscape is clearly
enunciated in the following testimony:
I feel it with my body,
with my blood.
Feeling all these trees,
all this country.
When this wind blow you can feel it.
Same for country,
you feel it.
You can look.
But feeling…
that make you [404].
The Aboriginal concept of belonging to land is often encapsulated by the Aboriginal English
word “country” that has been defined by Rose as follows:
“Country is multi-dimensional – it consists of people, animals, plants, Dreamings;
underground, earth, soils, minerals and waters, air… People talk about country in the same
way that they would talk about a person: they speak to country, sing to country, visit country,
worry about country, feel sorry for country, and long for country”[408].
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For many Aboriginal peoples NRM is ‘caring for country’ because it embodies deep spiritual
obligations and patterns of behaviour proscribed by enduring metaphysical associations with
geography [407, 409]. NRM is a process of spiritual renewal, connecting with ancestors,
food provision and preserving the kinship relationships described by the landscape [410].
Such actively managed country was considered healthy [399]. Conversely landscapes
lacking Aboriginal management are described as “wild” [408], “full of rubbish” [410], “shut
up” [411], or “getting weak” [409]. Langton describes Aboriginal notions of wilderness
consisting of “land without its songs and ceremonies”[412].

Sick country, sick people – the bitter harvest of colonisation
Conflict over land is central in the history of European settlement [409]. Regardless of
whether the contact was violent conquest or missionary philanthropy, people relocated from
traditional clan estates to centralised settlements or to the periphery of European
communities. The net effect of this “coming in” movement was depopulation of remote areas
and increased economic dependence [409].
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Figure 8.1: Land tenure in Australia

Notes: Native Title Rights may also apply in vacant Crown land, pastoral leases or protected areas. It is on these lands that
NRM programs may be easily established.
This map incorporates data which is © Commonwealth of Australia (Geoscience Australia) 1993.

The successful citizenship referendum in 1967 dissolved legal barriers to an Indigenous
assertion of a healthier alternative known as the homelands (outstation) movement. The
return of Indigenous people to their ancestral land reinvigorated Aboriginal culture by being
closer to sacred sites and enabling intergenerational transmission of traditional law, healthier
lifestyles through reduced reliance on store bought food stuffs, caring for country and
fulfilling cultural obligations, lowered rates of substance abuse and domestic violence and
greater autonomy from often destructive outside forces [382, 407, 413, 414].
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Support for this movement was poorly coordinated between bickering state and federal
jurisdictions [413]. Subsequent Indigenous policies have only further entrenched the default
model of centralised serviceable settlements that force incongruent Aboriginal cultural
groups to live together. Disturbingly, the lack of services and prospects of employment in
remote bush areas is resulting in a renewed drift to large Aboriginal townships where
available evidence suggests a deterioration in conditions [322, 387, 415, 416].
Also disturbing is the environmental impact of depopulation on vast tracts of northern
Australia. The fallacious notions of “Terra Nullius” (empty land) and “wilderness” often
applied to Aboriginal estates has been debunked by growing recognition of the central role
of Indigenous NRM in the preservation of biodiversity [373, 412, 417, 418], economic
productivity [418], and health impacts on regional populations [419]. Customary patch
burning of land resulted in a mosaic of preserved habitats and plant and animal species.
Remote area depopulation has seen this practice decline and larger destructive wildfires are
now common with consequent contraction in the range and abundance of flora and fauna
[412, 418, 420]. In many Indigenous lands exotic weeds and feral animals disrupt local
ecology and reduce wildlife habitat.

Examples include the domination of freshwater

wetlands by the woody shrub Mimosa pigra, increased severity of savanna fires following
the establishment of tall African pasture grasses and soil disturbance and water pollution by
feral buffalo and pigs [418, 420]. Contemporary Indigenous NRM grapples with these
challenges and includes a diverse range of activities.

Table 8.2: Contemporary Indigenous NRM activities
Landscape burning
Subsistence hunting and gathering of wildlife
Commercial harvests of wildlife (e.g. safari and sports fishing enterprises, and harvesting of
plant products for commercial indigenous art enterprises)
Pastoral activities
Indigenous ranger activities (e.g. weed and pest management, participation in ecological and
cultural research)
Cultural practices (e.g. visits to sacred sites and ceremonial grounds)
Eco-tourism enterprises
It is important to note that Indigenous NRM expeditions are rarely sole purpose and will
often comprise combinations of the above. Examples of formal programs are: Caring for
Country, Indigenous Protected Areas and Indigenous Ranger programs [421, 422, 423]. The
strength of these programs is that Indigenous NRM asserts a right and cultural relationship
with country without separating spiritual, ecological, social aspects, all of which are integral
to Indigenous culture [421]. Nonetheless, the financial basis of these programs is uncertain
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because of ad hoc government environmental initiatives such as Natural Heritage Trust and
Community Development and Employment Programs.
Australia’s Indigenous population is growing rapidly [415]. Economic development in
remote areas remains a problem while the adult population remains impoverished,
structurally detached from the labour market and ill-equipped to engage with it [416]. The
problem is not so much the availability of work – indeed many customary activities engaged
with country such as ceremony, hunting, burning, artifact production account for
considerable work effort, rather the failure of the market to recognise the contribution of the
same work efforts. (A notable exception to this is the Aboriginal art industry.) With a
working age population growth of 2.2% per annum, declining participation in employment is
consigning a new generation to welfare dependence at an unprecedented rate [322, 415,
416]. Research in non-Indigenous settings cited by Hunter concluded: “The overwhelming
impression … is that early, continuous and improving work opportunities enable most people
to overcome even the worst starts to life”[389]. Kunitz similarly notes the benefits of
economic development on the health status of Indigenous Hawaiians [14].

The NRM-health nexus
Indigenous commentators highlight land rights and access to country as a health issue [272,
424]. This is aptly put by Pat Anderson: “Our identity as human beings remains tied to our
land, to our cultural practices, our systems of authority and social control, our intellectual
traditions, our concepts of spirituality, and to our systems of resource ownership and
exchange. Destroy this relationship and you damage –sometimes irrevocably – individual
human beings and their health”[372].
While no health evaluations of contemporary Indigenous NRM were identified in the review,
biomedical research has identified that homelands residents enjoy considerably better
physical and mental health [382, 425]. In Australia’s north, homelands are a setting where
NRM commonly occurs [426]. Similarly, the resumption of customary NRM clearly delivers
increased physical activity [427, 428] and a healthier diet [429].

The same research,

however, fails to elucidate the qualitative aspects of this health gain. Here, our understanding
is enhanced by ethnographers who describe a metaphysical link between NRM and health.
For example Bradley notes that “there is an almost implicit belief that living people, too, will
become 'weak' if the country is not burnt in a proper manner”[411]. Rose asserts “Aboriginal
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people are situated within their country emotionally, psychologically and metaphysically.
When country is well, people are likely to be well too, and thus to experience a sense of
satisfaction and order in their own place”[408]. An explicit evaluation of Indigenous NRM
would clearly be enhanced through a combination of research methods or disciplines [430].
NRM is also intimately entwined with social process in Aboriginal societies. It is this that
makes it an important vehicle to address the deleterious social drivers of ill health in
contemporary Aboriginal settlements.
Individual and personal autonomy
Aboriginal society is egalitarian with autonomy of the individual highly valued. To be a
mature adult is to exercise freedom of choice [399]. NRM provides the opportunity to
develop such autonomy and mastery over life. Experiential interaction with country helps to
socially integrate young men. Importantly, this is not only restricted to customary activities.
The low incidence of psychiatric illness of cattle station workers was attributed to the selfesteem benefits of “productive” employment [389]. Phillips takes this observation to a
deeper level stating “…being on the land provides physical, emotional, spiritual and mental
sustenance… Thus, connection to land is seen as a primary tool for intervention and
wellbeing, and outstations are the natural expressions of such a belief system”[272]. This is
analogous with Marmot’s Whitehall studies where mortality was inversely related to less
control and flexibility over daily activities within the British civil service [431].
Social Cohesion
Engagement with country is a significant source of social cohesion for Aboriginal groups as
NRM often involves group activity. Cohesion with kin, ancestors and geography are all
important factors in the formation of collective esteem and efficacy [272, 399]. as illustrated
in this quote from Bradley: “Look all around, this is Yanyuwa country, these islands and this
sea it is Yanyuwa country. Look! All of you, look to the distance, look north, look east, look
west, the islands are burning, this is how it should be, this is how it was when the old people
were alive, look this country is burning it has been lifted up, we have embraced it again”
[411].
Governance
Traditionally, governance was gerontocratic based on the acquisition of ceremonial
knowledge involving landscape [399, 409]. Colonisation undermined the strict covenant of
sharing of resources through dispossession and the introduction of cash (particularly welfare)
and market goods [426]. These post-colonial artefacts subvert the authority of elders and
produce external consumer dependence and a “new egalitarianism in social production”
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[399, 426]. Many Aboriginal peoples now reside on land to which they have no traditional
right of authority. Clearly renewed ties to ancestral country can form the basis of
reinvigorated governance and indeed this was one of the motivating factors in the homelands
movement [413, 414]. Furthermore, those who own an estate have a responsibility for
‘holding the dreaming’ or performing regular ceremonies, management of clan lands and
protection of sacred sites [399, 407, 426]. While relocation to settlements in other areas
weakens the traditional base for Governance, rehabilitating NRM activities on country may
facilitate the resurgence of this authority.

Conclusion
The dual crises in human health and landscape health across northern Australia demand a
creative and focused national response. Public health practitioners must genuinely engage
with Indigenous concepts of health and foster the trans-disciplinary research required to
underpin such policy shifts. NRM through its central place in Indigenous culture may
improve the physical, social and psychological health and wellbeing of some of Australia’s
most marginalised and disadvantaged peoples. Simultaneously it provides a vehicle for
biodiversity conservation and sustainable community development.
Vast tracts of inalienable communal land and a skilled Aboriginal workforce with millennia
of encyclopaedic knowledge about their ‘country’[432] present policy makers with this
opportunity for a very practical reconciliation no longer available in southern Australia.

222

Chapter 9

Therapeutic landscapes within Terra

Nullius. The continuity of Aboriginal health-place
relations on Aboriginal lands in a neoliberal policy
environment
9.1. Introduction
When European settlers colonised Australia in the 18th century it was described as Terra
Nullius (Empty Land) based on the perceived lack of evidence of proprietary land use. This
fallacious assessment was made despite an estimated 250 Aboriginal language groups [433
p78] who had, over millennia, employed a range of natural resource management techniques
to promote biodiversity and a vibrant cultural and spiritual life [412].
The notion of Terra Nullius was a convenient failure to comprehend the actions of others
upon landscape and was subsequently used as a legal pretext to dispossess Aboriginal
peoples of land, resources, languages and their culture. This conflict continues to reverberate
through Australia’s contact history. In recent times, Aboriginal aspirations to maintain
connections with their ancestral estates, particularly in Australia’s Northern Territory (NT),
have again become increasingly contested in Australia’s mainstream political and popular
discourse [434, 435, 436, 437]. Prominent in these discussion are Aboriginal peoples who
choose to reside on remote outstations or homelands communities [435, 438]. Homelands are
defined as “communities, or infrastructural nodes, on Aboriginal land inhabited by a usually
related, and always highly mobile, Indigenous population” [439]. Typically, homeland
communities are satellite settlements around larger remote Aboriginal townships. Much of
the political debate about remote Aboriginal populations has focussed on ‘mainstreaming’ or
‘normalising’ Aboriginal populations - encouraging them to relocate to remote townships or
‘growth towns’ where administrative and essential services may be supplied more
conveniently by the state [435, 437, 440]. However, of relevance to Australia’s campaign to
‘close the gap’ in health outcomes between Indigenous and non-Indigenous Australians,
Aboriginal health outcomes are reported to be better in homelands compared to those of
remote township residents [89, 381, 382, 383, 425].
Human-place interactions have been recognised as important determinants for a range of
health outcomes including suicide [441], insulin resistance [442] and cardiovascular disease
[443]. Places may also be health promoting or therapeutic. However, when working with
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Aboriginal peoples (i) western concepts and understandings of places can be very different to
Aboriginal perceptions [444, 445, 446, 447], (ii) there can be an imposed emphasis on
“traditional” Aboriginal-place interactions that may reinforce feelings of loss and anomie
[448], or place limitations on Aboriginal aspirations for the use of their own land [449, 450],
and (iii) there is an urgent need to move beyond the acknowledgement of different place
experiences to the articulation of clear policy options based on contemporary Aboriginalplace relations that may contribute to better outcomes in the biomedical and social
determinants of Indigenous health [439, 451, 452].
In this chapter I explore the experience of the relationship between place and health for one
individual from the participating research community using a critical population health
approach. This approach has been used by a Canadian Aboriginal researcher to identify
culturally specific experiences and appropriate interventions [453]. My objectives are to: (i)
demonstrate the conflicting discourse regarding health outcomes related to Aboriginal
relationships with place, (ii) contribute to better understanding the contemporary experience
of place in the promotion of Aboriginal health and wellbeing and (iii) identify initiatives
based on practical engagement with Aboriginal places that could potentially contribute to the
promotion of Aboriginal health and wellbeing.

9.1.1. Critical population health research
Population health research traditionally describes the distribution of disease and risk factors
within populations. This approach has been critiqued as overly positivist and denies human
agency, physical environment factors [454], unequal power relations between population
sub-groups and culturally-specific views on disease causation [445].
Within remote Aboriginal populations, Richmond and Ross describe varied and interlaced
health determinants entrenched within a colonial history and propose a critical population
health approach to identify key health determinants [453]. This approach requires the pursuit
of two linked objectives [454]:
1

A deconstruction of how historically specific social structures, economic

relationships and ideological assumptions serve to create and reinforce conditions that
perpetuate and legitimise conditions that undermine the health of specific populations;
2

A normative political project that, as a result of deeper understanding, seeks the

reconstruction of social, economic and political relations along emancipatory lines.
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Labonte et al suggest that the implementation of this approach requires deliberate
engagement in three areas: theory – particularly the employment of participatory methods to
develop phenomenological understandings of health determinants; community engagement –
tackling questions of importance to community members and involving community members
as researchers and policy engagement – articulation of clear policy options necessary to
transform the structures (policies, environments, social processes) that contribute to ill-health
[454]. Through this process, health determinants are ‘reframed’ incorporating Aboriginal
perspectives with an emphasis on the identification of locally relevant interventions [455
p153, 456].
The critical population health approach forms the structure of this chapter. I begin by
outlining therapeutic landscapes literature followed by a description of NT Aboriginal
relationships with place. I conclude the introductory section with a brief outline of the
ideological debate surrounding homelands and Aboriginal health. In the second section I
present the methods and results of this study before concluding with a discussion including
the possible policy implications arising from my findings.

9.1.2. Therapeutic landscapes
Therapeutic landscapes have been defined as those changing places, settings, situations,
locales and milieus encompassing the natural, built, symbolic and social environments
associated with treatment or healing, and the maintenance of health and wellbeing [457, 458,
459, 460]. Initial research on therapeutic landscapes focussed on specific sites renowned for
healing properties such as pilgrimage sites and health spas [460, 461]. However, health
outcomes and the perceived health determining aspects of everyday places have also been
studied [443, 462]. A common aspect of these early studies is that they focussed on specific
contexts – ‘backdrops’ upon which health outcomes are influenced [460, 463]. Examples in
the Australian Indigenous public health literature, are the studies reporting better health
outcomes in remote homelands compared with townships [382, 383]. These studies suggest
where better Aboriginal health outcomes may arise, however, how this is achieved from an
Aboriginal perspective remains unclear.
Therapeutic landscapes have different meanings and influences for different people [462,
464, 465], particularly those from non-western cultures [444, 445, 447, 466]. The subjective
experience of places has been advanced by drawing on humanist theories and qualititative
methods [457, 463], particularly theories about the relational self [467, 468], to deliver
insights into healing and health promotion at specific locales. This marks a transition in
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research on therapeutic places, moving away from efforts to distinguish between contextual
and compositional effects on health to research concentrating on the processes and reciprocal
interactions between people and places over time that contribute to health outcomes [468].
Thrift extends the processual and relational aspects of places to include the perceiver and
culture, nature, the environment, humans and non-humans [469 p301]. Drawing on actor
network and complexity theories, he favours an ecology of place with an ‘irreducible
ontology’ comprising a web of myriad interconnections. Organisms, through their actions
and guided by feedback ‘messengers’, form productive relational orders within a situated
epistemology [469 p301-307]. Similarly, Ingold notes, peoples’ interactions with a place
“whether in the imagination or on the ground, arise within the current of their involved
activity, in the specific relational contexts of their practical engagement with their
surroundings” (emphasis added) [470 p76]. Further, Merleau-Ponty asserts that “It is through
my relation to ‘things’ that I know myself” [471 p445], and “participation in the world, and
‘being-in-truth’ is indistinguishable from being-in-the-world” [471 p459]. Thus, a
therapeutic landscape should not be seen as something fixed in a given context, but as the
product of specific efforts and regular maintenance [467], ensconced within a dynamic
cultural and epistemological frame [444, 453]. For Indigenous public health research,
shifting enquiry from the context of better health to the process of how these outcomes arise
from an Indigenous perspective, may inform apt policy formation and interventions for better
health - capitalising on the strength of Aboriginal-place relations [456, 468].

9.1.3. Aboriginal relationships and practical engagement with Country
Contrasting with the small Aboriginal land holdings in other Australian states, within the
NT, 49% of the landmass and 85% of the coastline is Aboriginal owned. [472] (see Figure
8.1, p218). Approximately a third of the NT population identifies as being Indigenous and in
excess of 70% of the NT Indigenous population reside on Aboriginal owned land under
inalienable communal title [416]. Thus, compared with dispossessed Aboriginal peoples in
southern Australia [448], Aboriginal sovereignty and the potential to engage with ancestral
estates is largely maintained.
For many NT Aboriginal peoples, the geographic features, languages, peoples, flora and
fauna were brought into existence through the actions of anthropomorphic creation beings
that emerged and then travelled across a previously featureless landscape before again
becoming interred within discernable sites in the landscape, subsequently imbued with great
spiritual significance [450, 473]. The actions of ancestral beings are recounted and
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reinvigorated in ceremonial song cycles and daily interactions with landscape [474, 475],
providing Aboriginal peoples with an exquisite mnemonic knowledge of physical geography,
species and an enduring code of social relations between species and kin, resonating today in
the post-contact era [407, 476].
The relational context of Aboriginal peoples to their environment is colloquially expressed
as ‘country’. Country includes tangible elements of people, animals, plants, underground,
earth, soils, minerals, waters and air [408 p7], but also metaphysical components of mythic
spirits, stories and the spirits of deceased relatives. Contrasting with western descriptions of
places, country is not static, nor passive, but is regarded as sentient and equipped with
agency [474, 476]. Aboriginal country is a ‘built’ environment, not by geographic features or
infrastructure, but by stratum of stories - “a richly coloured spiritual veneer of uneven
thickness, covering the natural world” [446 p201]. Country is dynamic, constantly in flux
and recreating itself through seasonal cycles of interactions between species and ceremonial
renewal.
Country is the basis of personal identity [473]. Some NT Aboriginal peoples regard
themselves as inseparable from their environment [473], emotionally engaged with country
[450], and imbricated within a network of kin and species on the same moral plane [399
p101, 477]. This goes beyond a sense of belonging. Country animates human beings during
their gestation and compels them to engage with and care for country in a reflexive
relationship throughout their lives [474]. This relationship culminates in elaborate mortuary
rites to guide the spirit, released from its corporeal confines, back to its ancestral wellspring
[446 p200, 476]. Some Aboriginal peoples regard themselves, in a sense, as temporal
manifestations of country [477].
Practical engagement with country involves exercising responsibilities to care for country
(Table 9.1). Traditional ecological knowledge is highly localised and includes a lexicon of
environmental messengers of patterned ecological events. For example, the flowering of
Darwin Woolybutt trees (Eucalyptus miniata) corresponds to a good time to catch
Barramundi (Lates Calcarifer) as the wet season waters recede on the Mewernbi floodplain
(personal communication 12/7/2006, Charlie Gunabarra). Through these multifaceted
communicative events, country invites knowledgeable human engagement to provide
environmental services on the premise of mutual beneficence that ramifies between species
and portends recursive benefits for humans [477]. This is often glossed as an environmental
ethic: “If we look after country then country will look after us” [452 p181].
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Table 9.1: Aboriginal responsibilities to country
Burning (cleansing for ceremony and for hunting)
Let the country know we are there - using resources, hunting and fishing
Protecting the integrity of the country through respect
Protecting and enhancing species diversity
Protecting sacred areas
Providing a new generation and teaching them on country
Learning and performing ceremonies
Source: [452 p181] after [399 p106-107].

Aboriginal health and the current policy environment in the NT
Australian Aboriginal life expectancy is approximately 17 years less than the Australian
average [96], the worst of any internationally comparable Aboriginal group within a settler
society [13, 14]. In the NT, a disproportionate burden of chronic diseases linked to inactivity,
malnutrition, and tobacco dependence underpins the health disparity [91, 135].
Colonial contact has resulted in the depopulation of many ancestral homelands [452], in
favour of large remote townships [129], where essential services can be provided more
efficiently. Remote Aboriginal townships are often described as chaotic and dysfunctional
settings, spawning social pathologies [96, 387] and pervasive socio-economic disadvantages
[478]. Some NT Aboriginal peoples remain resident in their ancestral homelands where there
is greater participation in caring for country activities [479], and health outcomes are
reported to be superior [89, 382, 383, 425].
This apparent heterogeneity in health outcomes in different Aboriginal places is not well
reflected in either popular or political discourse, let alone considered in policy developments
over the last decade of federal administration; a period marked by concerted challenges to
Aboriginal land rights and the dismantling of Aboriginal representative bodies [437]. The
viability of ancestral homelands have been contested based on the expense of providing
health and education services [434], the safety for women and children, and homelands have
been derided as ‘cultural museums’ that leave Aboriginal Australians without a meaningful
future [436].
Influential in the formation of contemporary public and political opinion in Australia are the
neoliberal think-tanks that “unencumbered by evidence” [480], have asserted that Aboriginal
actions to maintain connections with ancestral country was forced upon them as a misguided
Marxist policy [435 p11-12]. Hughes asserts that Aboriginal peoples need to be concentrated
into ‘core centres’ [435 p22-23]. In June 2007, Australia’s federal government introduced
the NTER legislation, incorporating recommendations from the think-tank publication [435
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p181-189, 437, 440, 480]. These include: (i) the removal of Aboriginal control over entry to
Aboriginal lands, (ii) compulsory acquisition of remote Aboriginal townships, (iii)
suspension of Australia’s racial discrimination act applying to Aboriginal peoples on
Aboriginal lands in the NT and (iv) quarantining of income support payments. Such
unilaterally imposed and involuntary changes may disempower Aboriginal peoples,
detracting from their health [481, 482]. The denial of Aboriginal agency and failure to
consult with Aboriginal peoples to identify their own health determinants is problematic
[453].
The conflict between ideological positions, recent policy developments and epidemiological
evidence regarding health outcomes related to homelands, highlights the need for a more
nuanced analysis based on contemporary Aboriginal relationships and practical engagement
with country [482]. Drawing on phenomenological principles [483], in the critical population
health approach, ideology is ‘bracketed’ [456] with the aim of exploring possibilities for the
promotion of health and wellbeing for the majority of Aboriginal peoples in the NT who still
reside on Aboriginal lands.

9.2. Methods
My relationship with the participating community and the interviewee
The study setting was an Aboriginal community in north-central Arnhem Land with a
population of approximately 3000, ninety percent of whom identify as Aboriginal (the same
community participating in my PhD research activities). The township, a conglomerate of 11
language groups established in 1957, is surrounded by 32 established homelands where a
mobile population of around 500 people reside. This community has undergone a rapid
transition over 50 years, becoming largely sedentary and reliant on income support. I have
been associated with this community since 2003 (a relationship that is now into its eighth
year) and it was on my very first trip to the community that I met the man interviewed in this
study (AM). He was identified by Aboriginal executives of the outstation resource
organisation as a person interested in research. AM was also a member of the Aboriginal
health board.
AM’s life journey had followed a trajectory that was uncomfortably familiar to many in this
community. His early years were spent in seasonal oscillation between outstation living and
the township. His mother was an Aboriginal health worker in the township. As a youth he
spent more time in the township where the scourge of petrol sniffing soon enveloped him
and his brothers. In these years he lost his best friend to suicide and found himself losing
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control. Then, as a young man, he went to a men’s ceremony that entailed living at the
ceremony ground (removed from the township) for around six months. He described this
transformative experience as something like an epiphany and when the ceremony concluded
he returned to the township and took up employment with a variety of organisations. He also
embraced Christianity. In his later years he took a strong interest in youth health and
substance abuse issues, culminating in his training and employment as an Aboriginal mental
health worker.
He was a strong advocate for youth health, a gifted communicator, and applied his analytical
mind to reflection on both his own and European culture. Our relationship was one of
friendship and collaboration. Our relationship also had a cultural basis through our nominal
kinship relationship of jachacha-ngalanga (Maternal uncle – nephew)

based on our

respective subsection matri-moiety (skin) names [484]. This relationship includes
responsibilities for education and mentoring. As a colleague in health care delivery, AM was
exceptional in managing mental health crises and had the cooperation and respect of all
language groups in the community. As a colleague in research, he was rigorous and always
demanded that what he said was correctly interpreted. AM was quite adept at crossexamination! Over time, as he became my patient and went through his terminal illness, he
was magnanimous, opportunistically teaching me aspects about his culture that he felt
important to my work as a GP with his people up until the day before his death in August
2009. As friends, collaborators and participants interested in the health of the community [4],
located within an appropriate kinship relationship [455 p139], I feel we had established an
‘ethical space’ [454] for the exploration of Aboriginal health-place relations.
Over several visits to the community (see p xxi) for consultation and the development of
relationships for this collaborative and participatory study I had the opportunity to meet and
interact with AM. As the scope of my research activities evolved and protocols were
developed in conjunction with my meetings with Aboriginal health board members, AM
took an interest in my work. During one visit when I was discussing with him the methods,
particularly the six core activities identified for the ‘healthy country healthy people’
questionnaire (Chapter 10, p243), he commented to the effect that a deeper, more personal
explanation was required. To this end, he agreed to participate in a recorded interview,
wherein he would reflect on his own experience of caring for country. To facilitate this
interview I gave AM the list of six caring for country activities on a sheet of paper
(Appendix 2, p386). He then described what the experience of these activities meant to him.
I interrupted his reflections only minimally to probe or clarify points in his description. AM
was given an audio copy of the interview and we continued to discuss and clarify points in
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the following months until we were both satisfied with the representation of his comments.
The in-depth interview took place over two days: 17 to 18 November, 2004 and was over
two hours in duration. At his choice, the discussion was recorded predominantly in English
on a digital voice recorder. Translations, where necessary, were supplied by AM and verified
[484]. Thematic analysis of the transcript was undertaken [485].

9.3. Results
In analysing the transcript, attention was paid to the relationship of the interviewee (AM) to
country and his practical engagement with country. Four main themes emerged. First, AM is
inseparable from country, connected through his own conception and through life, acting
within a network of relatedness - comprising productive physical and metaphysical
relationships. Second, practical engagement with country has the objectives of ecological
and social sustainability. Third, good health is an outcome requiring hard work, balancing
caring for country and the maintenance of social networks and fourth, contact with nonAboriginal peoples has threatened this balance, but not irrevocably. Where necessary,
clarifications or descriptions of non-verbal gestures are provided in box parentheses or in
footnotes accompanying the data.
Relational context
Many Aboriginal peoples believe that humans are animated by spirits from country during
their gestation [486]. The harbinger of this event is often attributed to an environmental cue
– often a species behaving in an atypical fashion. Sometimes this is confirmed by a physical
manifestation of metaphysical agency on the body. In this first vignette, AM describes how
his father learnt about his mother’s pregnancy. The interaction with a fish in this story,
considered to be under the influence of metaphysical agency [486], was a communicative
event signifying that a ‘spirit child’ from country had become incorporated within AM’s
mother’s pregnancy. In this story AM also differentiates between the context of one’s birth
and one’s relatedness to country.
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Box 9.1: Relatedness to country I
Can you see a mark I’ve got here, a dot?*
That’s where he† found a children.
A barramundi [Lates Calcarifer].
My father saw it deep down in there… he speared this barramundi.‡
See people, they say: “Hey I was born here at [community name]”
No.
Like I said before – an object, an object from myself is from barramundi, where§ my
father speared that barramundi.
And that’s where§ my mother got spiritual infected¶ from self.**
Offspring of myself ** is from that nature, that barramundi.
Notes: * AM points to a small pock-mark on his forehead.
† ‘He’ refers to AM’s father.
‡ On the head: the spear entry point on the barramundi corresponds to the mark on AM’s forehead.
§ ‘where’ refers to the waterhole where this event took place. Spirit children are believed to inhabit water holes while waiting to
become real children [486].
¶ Infection is a metaphor to convey how the ‘spirit child’ incorporates in the pregnancy.
** AM considers himself an offspring of the country associated with the aforementioned waterhole, the barramundi was a
‘messenger event’ signifying the incorporation of the spirit child from country to within his mother’s pregnancy.

In everyday interactions with country, AM describes how children are taught about their
relationship with country. Country is believed to be populated with deceased relatives who
are believed to be equipped with agency. Country can provide sustenance and safety for
those who are recognised. Country also has the capacity to withhold resources or harm those
who are not familiar, or those who do not respect country.

Box 9.2: Relatedness to country II
When I was young boy, they told me “Call out to your grandmother”*
“Hey I can catch!”
If you [just] fish you can’t catch anything - but if you call out [to your deceased
relatives when you are fishing] you will catch something.
And when you go to sleep, the same thing [applies]:
“Grandmother, please, give me comfort, look after me, from buffalo, anything, or
snake…”
That’s what our homelands [are] about:
Living in† the land.
* This example is a deceased relative with affinity to the country where the fishing is being undertaken.
† The use of the word ‘in’ is deliberate to convey the relationship with country. AM is enmeshed within a web of place
relations comprising geography, species, other people and metaphysical agents. This could be contrasted with the phrases
‘living on the land’ or ‘living off the land.’
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Productive relationships between peoples, species, metaphysical agents and country are in
constant flux. However, AM makes a distinction between the changeable ‘pattern’ of
relationships between peoples (and between humans and other species), and an underlying
body of Aboriginal law that guides ethical conduct between peoples and country - linking
peoples to the unchanging actions of ancestral creation beings. This socially valuable
knowledge is passed on to succeeding generations in the context of ceremonies.

Box 9.3: Relatedness to country III
It’s a pattern and also it’s a puzzle.*
Puzzle of living together.
I’m not saying what I know, but I believe what is there, through the generation†,
through the ancestors.
It’s a pattern of where people live.
It’s a pattern where marriage came from.
And the puzzles of the cultural ways.‡
Patterns are living.
Puzzles§ is a following of culture respecting one another, following the ceremonies I
mean.
Puzzle§ of ceremonies
* The use of imagery is effective in this vignette. Patterns like ripples on water are changeable. Puzzles comprise jigsaw pieces
with firmer boundaries that overlap and interlink.
† Intergenerational transmission of knowledge is often related to mythic accounts of anthropomorphic creation beings. For
example see [487].
‡ Cultural ways refers to social processes and social relations dictated by Aboriginal law.
§ In this community the Aboriginal world view is ontologically divided into two patri-moiety domains. For AM these are
Yirrchinga and Jowanga [484]. Everything – flora, fauna, people, ceremonies are either one of these moieties. As in many social
processes, in a ceremonial context a person’s patri-moiety determines their role and responsibility for the conduct of the
ceremony. For a more in-depth discussion see [488].

According to AM, failure to protect country has dire consequences. A person’s relationship
with country is reciprocal - health outcomes for country are directly related to health
outcomes for human affines. In this example AM gives voice to a hypothetical sacred tree to
illustrate the perceived consequences of damaging country.
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Box 9.4: Relatedness to country IV
That’s how it affects.
It cries back, also, and tells us not to:
“please leave, leave yourself out, don’t cut yourself!”*
If I go cut one of them things†, I’ll feel no good, I’ll get sick.‡
Or someone else will cut it – I’ll get sick. ‡
* A person’s physical body (tissues, bones and fluids), is considered inseparable from country (and vice versa – see Box 9.1).
† ‘things’ in this vignette refers to a hypothetical sacred tree.
‡ Damage to country is considered a source of disease agency. In the case of AM’s mother – an Aboriginal health worker for 30
years, she was adamant that her stroke was caused by the clearing of part of her country for an airstrip.

However, the primary motivation to care for and interact with country is not to avoid
punitive consequences. Country is considered sentient, equipped with agency and populated
by deceased relatives. Thus the relationship with country is interpersonal, like a ‘family
relationship’ - one of mutual nurturance and reciprocal beneficence [450].

Box 9.5: Relatedness to country V
It’s not only people or community or family looking at me or affecting me.
No.
It’s nature* around me that’s affecting me also.
Because of things I do to make the nature* happy.†
There’s something in our belief, in our religion‡, about what God have created.
But you can be blessed§ out there to make yourself feel good§ about bad spirits.
That’s another thing about nature.*
* ‘Nature’ in this vignette is interchangeable with country as defined previously.
† The use of ‘happy’ conveys the sentient nature of country but also reveals an emotional engagement and a motivation to care
for country.
‡ The use of religous themes is partly to covey the relative importance of country to those unfamiliar with Aboriginal world
views.
§ This illustrates the reciprocity in the relationship to country. For further development of this theme see Box 9.9.

Practical engagement
Keeping nature happy through caring for country requires direct interaction with ancestral
landscapes and participation in several interrelated activities [479]. The actions of ancestral
creation beings, encoded within landscape, provide a framework of relatedness guiding
practical actions towards ecological and social sustainability [407, 476]. With regard to
social relations between peoples, there is an extensive array of food taboos and rules
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governing the sharing of resources [426, 476]. As AM describes, diligence in the observance
of these rules contributes to harmonious relationships between peoples:

Box 9.6: Practical engagement I
… those bush grapes out there, and red berries and all that stuff.
There’s a special thing that they see, where* it is.
They use in through that family and culture way of rules - not law, but by rule†.
They got that law there protecting them, protecting each other, but they use the rules
for respect each other.
They follow the rules, from each other’s homelands‡.
* Rights and responsibilities for negotiating resource use are dependent on a person’s affiliation to country. See [407, 426].
† The differentiation between law and rules is made. Law refers to the unchangeable mythic events associated with ancestral
creation beings. Rule refers to the flexible negotiations between (often neighbouring) clan groups regarding sharing and
coordination of resources. See [407, 475].
‡ Discussions regarding resource use and exchange can be protracted and involve consensus decision making of extended
family members who reside at a homeland or have rights and/or responsibilities for the resource in question [475].

Similarly, the annual burning that occurs in Australia’s Aboriginal-owned tropical savannas
is a multifaceted activity undertaken with the objectives of ecological and social production
in mind [373, 475, 489]. According to AM, burning results in the promotion of feeding
grounds for macropods, habitat preservation and thereby biodiversity preservation, the
protection of sacred sites inhabited by creation spirits and the protection of locations for
ceremonies – sites of social and spiritual connectedness between peoples.

Box 9.7: Practical engagement II
Very much looking after them, animals,
and also looking, very much looking after those feeding grounds,
and also looking after the place, place where the sacred ceremony will be always.

The hunting of macropods is also undertaken with sustainability and future recursive
consequences in mind.

Box 9.8: Practical engagement III
Well we’ll look after it because we also think, we also think about ourselves:
“Don’t kill mother or young mother, or young father ” – we let them go.
That’s how it happens to live with animals, live with them, live with the nature.
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The relationship between caring for country and health
The purported health gains associated with caring for country encompass a broad range of
physical and social determinants of health [452]. AM describes a holistic health promoting
state capturing strength and vitality of mind, body and spirit in balance with the social and
physical environment. This was contrasted with perceived non-Aboriginal divisions between
mind, body and environment:

Box 9.9: Caring for country and health
In your work there also says psychologist, or psychiatrist.*
But we have only one† - for each part of yourself. [covering everything]
Living homeland is from, this one here look, protecting animals and totems, that thing
you’re talking about.‡
Well, power!
An-ngurrunga-wana.§
An-ngurrunga-wana is whole body of man. [mind, body and soul]
There’s other things, that in this protecting animals and totems and all that‡
Yes, an-ngurrunga, an-ngurrunga-wana.
An-ngurrunga-gaynjarr!¶
An-ngurrunga gaynjarr means he is a powerful man that can run, his whole body.
And he can speak up with his chest out, with his cheeks up.**
Gaynjarr-wana! An-ngurrunga-wana!
* AM is referring to the compartmentalisation of health care but his point in the context of this vignette could equally apply to
the divisions between mind, body and the perceived world – rejected by phenomenological philosophers [471].
† AM is referring to a unifying construct of health with holistic scope.
‡ AM is referring to the six core caring for country activities identified for the caring for country questionnaire.
§ Literally translated as: he-soul-big [484], this describes a state of good health discernable by vitality of mind, body and spirit
in balance with the social and physical environment.
¶ Literally translated as: he-soul-powerful [484]. Although AM uses the male prefix with these two terms, he confirmed that
these concepts apply equally to women.
** The image conveyed is one of physical vitality, positive self-esteem, self efficacy and confidence in social interactions.

Contemporary constraints and opportunities
Colonial contact has led to a decline in customary activities, familiarity with Country [474,
490] and an introduced dependency [491]. Dispossession has included the usurpation of
customary forms of governance, disrupted social development of youth [492] and decreased
social cohesion [387] through an introduced egalitarianism in material and social production
[426]. Acquisition of ‘white patronage’ and access to resources outside strict rules of the
customary domain now contributes to political ascendency [493]. What exists today for AM,
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is a flux of Aboriginal and non-Aboriginal idioms and behaviours; confused and conflated
identities:

Box 9.10: Constraints and opportunities I
We still live today, even though the creating of things that come from western* side.
We say today we mostly live this way.
Western side and less, lesser part…,
the things that I see today, we live in balance.
* ‘western’ refers to introduced aspects of living following colonial contact.

So marked has the transition been that AM likens this upheaval to a ‘stolen generation.’

Box 9.11: Constraints and opportunities II
I call myself stolen generation.*
Balandas† [non-Aboriginals] draw people away from their tradition and cultural side,
you know what I mean?
They took us away from the bush, and living in this light, and living in this weird way
of living.
* This is a reference to the forced removal of Aboriginal children under Australia’s assimilation policy during the mid 20th
century.
† This is a colloquial term in northern Australia.

What AM wishes to emphasise however, is the latent potential of practical engagement with
country to give direction, meaning and purpose, based on his own life experience.

Box 9.12: Constraints and opportunities III
Those young people here today,
they will tell you,
even though they smoke too much gunja [Marijuana: Cannabis indica], they drink a
lot of kava [Piper methyisticum],
but they still remember the story in their minds,
in their hearts that keep them where they are.
But if they stop like me, they will go out [out bush]… they will stand up.
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AM qualifies his optimism with his impressions of Australia’s current political climate and
his own work experience as an Aboriginal mental health worker. He perceives a reluctance
of policy makers to listen and foster an environment for Aboriginal peoples to help
themselves using their own knowledge.

Box 9.13: Constraints and opportunities IV
How can I turn around and tell Balanda [non-Aboriginal] people?
How can I talk to them?
How can I use the proper language?
So that they can listen to me.
So that we could, you know,
we could, see that person using that door come in, help themselves.
But some Balanda say: “we don’t want to use that door, it’s broken, no good, too
many dogs, might bite me.”

9.4. Discussion
In this chapter I have detailed some aspects of one individual’s relational context and
practical engagement with country in a NT coastal community. In doing so, I have
demonstrated conflict between Australia’s ‘mainstreaming’ political discourse and (i)
Aboriginal assertions about the health promoting aspects of their relational context and
practical engagement with country and, (ii) epidemiological studies reporting better health
outcomes associated with residence in a homeland compared with health outcomes
associated with residence in a remote township. These principal findings are consistent with
the contested ontology and epistemology for other first nation peoples’ relationships with
their ancestral estates within settler societies [444, 453, 466, 494]. In my discussion I address
the relevance of my findings to therapeutic landscapes theory, the critical population health
approach and conclude with an outline of potential policy implications.
My findings support the use of relational [468], and more specifically, ecological concepts of
place [469], to approach first nations peoples’ experience of therapeutic landscapes.
However, my findings extend these concepts based on the experience of place for the
interviewee in this study. For AM, the relationship with place comprises not only physical
geography and species, but also a broader set of metaphysical agents capable of agency in
day to day interactions. Communicating and relating with metaphysical agents can be (i)
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efferent and personal, through conversations with deceased relatives or providing
environmental services in locales with affinity to the deceased relatives, (ii) afferent and
personal, through significant ecological events interpreted as being under the influence of
metaphysical agency and (iii) participatory, in the context of sacred ceremonies where the
actions of ancestral creation beings are re-enacted and reinvigorated.
Further, the relational context to place is also extended by my findings. According to AM, he
doesn’t just identify with a given place. He is not ‘from’ a particular location. AM identifies
himself as being physically part of country and vice versa – AM’s bones, tissues and bodily
fluids are inseparable from country [444, 477]. For AM being-in-the-world is to be “involved
in the world and with others in an inextricable tangle” [471 p528]. Through daily
interactions, country is alive with communicative events for those with knowledge of these
environmental and metaphysical cues [477], guiding practical engagement with country.
Practical engagement with country occurs though actions equipped with polyvalent
meanings [475, 494], with the purpose of ecological and social production, sometimes
ramifying through an unobtrusive network of interspecies relations to provide recursive
benefits for actants [477].
My findings also highlight some policy-level dualities regarding what constitutes a
therapeutic place [444, 465]. The NTER legislation and accompanying homelands policy
[440], both construct Aboriginal townships as healthy places because of the proximity to
essential services including primary health care. However, for Aboriginal residents in remote
townships, displacement from ancestral country potentially engenders a set of place relations
undermining health and wellbeing, including: political marginalisation [407, 445],
dependency [491], and exposure to a raft of social pathologies [387, 453, 478]. Furthermore,
the NTER legislation, through the (i) compulsory acquisition of Aboriginal townships, (ii)
freezing of support to homelands, (iii) removal of the permit system and (iv) quarantining of
income support payments, has the potential to transform Aboriginal townships including the
health services into landscapes and symbols of oppression [482]. This is an area that requires
further research. However, I am not suggesting that NT Aboriginal peoples need to be
dispersed to their ancestral homelands. Rather, I highlight Aboriginal relationships with
country as a potential domain within which to address extreme levels of disadvantage
through sustainable economic development [495, 496] and health promotion [479].
Consistent with the experience of other Indigenous peoples around the world, AM asserts
that achievement of good health requires direct engagement with country to produce a
personal sense of harmony or balance [444, 497, 498]. Everyday interactions with country
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contribute to positive self-identity, production of social capital and a sense of well-being
[444, 494]. The unifying health construct identified by AM, An-ngurrunga-wana, comprises
a state of good physical, spiritual, mental health and social connectedness. This is similar to
(i) Punyu described in the north western NT [399 p65], (ii) Marr described in north east
Arnhem land [401, 499], (iii) Pono for Hawaiians [498] and, (iv) Aboriginal communities
with longer periods of colonisation [450, 500]. Recent epidemiological studies exploring
associations between An-ngurrunga-wana and the burden of chronic disease are compelling
[479, 501].
The critical population health approach is useful in addressing issues specific to Aboriginal
populations where power inequities are reproduced in political discourse [453]. Through the
explicit identification and bracketing of political argument, an ethical and collaborative
space can be created to explore deeper, nuanced understandings of the ‘other’[454]. At worst
this process is enlightening, and at best may lead to the identification of locally relevant
strategies with which to promote health, “meaningful in terms of people’s everyday
practices” [460 p4]. One possible policy implication of this study lies in the growing
Aboriginal participation in the natural resource management sector where mutually desirable
environmental services have contributed to practical reconciliation of past indifference [502].
Policy Implications
Within Australia there is growing recognition of the conservation value of the Indigenous
estate that is estimated to cover 20% of the Australian landmass [451]. While most of this
land is considered marginal in terms of agricultural potential, the threats posed by global
climate change to biodiversity, water resources and the need to develop carbon based
economies to mitigate greenhouse gas emissions shows Aboriginal landowners to be well
placed to develop sustainable economies based on Payment for Environmental Services
(PES) [502]. PES comprises an ever expanding suite of activities including border
protection, quarantine, carbon abatement, wildfire management, feral animal control, weed
management, water catchment management and sustainable use of native flora and flora
[451, 503, 504]. A strength of these programs is that they do not entail the compromise of
customary obligations to country, rather, traditional ecological knowledge is partnered with
contemporary techniques to continue to care for country [502]. Strong Aboriginal
participation in these programs underscores the potential of this sector to expand beyond its
current modest funding to evolve into a major source of sustainable economic development
in very remote regions of Australia [384, 451, 503]. Benefits are likely to ramify beyond
environmental gains, particularly as a means to tackle the social determinants of health such
as employment, education and greater autonomy [502, 505]. However, care in implementing
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PES programs in remote Aboriginal communities must be exercised to tailor these to local
circumstances. PES programs should ideally cater for (i) local priority setting (ii) Aboriginal
aspirations for country (iii) flexibility in the delivery of ecological outcomes [496].
Limitations of this study
I present three main limitations of my findings.
First, I am unable to draw any firm conclusions from this study based on a single in-depth
interview. However the objective was not to account for a proportionate representation, an
authoritative account, grand theories or suggest universal truths on Aboriginal relationships
with country. Rather, through a critical population health approach, I have (i) highlighted the
presence of contested views on Aboriginal health outcomes associated with country, (ii)
explored the contemporary relevance of place to health in a remote NT coastal community
and (iii) identified plausible policy options for the promotion of Aboriginal health based on
contemporary relationships with country. In addition, it has been argued that (i) relationships
with places are highly individualised and changeable [465] and (ii) small sample sizes are
preferable in exploratory, concept generating work that allow for ongoing and repeated
participation between researchers in the spirit of communal knowledge building [506].
Second, the insights of an individual may not be applicable to the broader community or
other Aboriginal settings because of the great diversity in cultural and linguistic traditions.
However, engagement with ancestral country is also experienced as health promoting in
other parts of Australia [272, 329, 399, 500, 507] and resonates with other first nation
peoples’ health determinants in settler societies [444, 453, 497, 498]. A strength of this study
is the localised enquiry within a situated epistemology [469]. Related epidemiological
research has demonstrated compelling health associations with greater participation in caring
for country activities [479, 501]. This contrasts with previous research on health outcomes
associated with first nation traditional activities that was not sufficiently grounded in locally
articulated models of health promotion and hence unable to meaningfully explore health
outcomes [508].
Finally my policy outline has been circumspect in this chapter. Further work is required on a
related set of policy issues with direct relevance to the health outcomes related to Aboriginal
peoples’ engagement with country and PES on Australia’s Indigenous estate. This includes
the ongoing support of remote homelands communities [439], where engagement with
country is much stronger [479] and health outcomes appear superior [383]. Other issues such
as the complexity of land tenure systems and Australia’s native title legislation have a
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bearing on Aboriginal engagement with and use of country to generate health outcomes
[451]. The design and regulation of markets based on resource entitlements also needs
careful policy development [496]. These issues have in common the need for careful
consultation with Aboriginal landowners who have a diversity of aspirations for their
country that defies a one size fits all policy approach from Australia’s federal and state
Governments [496, 502].

9.5. Conclusion and Implications
Within the above limitations, I believe my findings indicate that (i) there is significant
conflict between political discourse, Aboriginal assertions and epidemiological findings
about health outcomes associated with continued Aboriginal engagement with country in the
NT, (ii) country remains an important facet of an Aboriginal–asserted model of health
promotion and (iii) significant potential exists to develop markets on Aboriginal-owned land
based on PES that may simultaneously provide health promotion from an Aboriginal
perspective while addressing the social determinants of ill health through employment,
education and sustainable economic development commensurate with Aboriginal aspirations
for their country. In doing so, Aboriginal peoples have a valuable role to play addressing
global climate change through carbon abatement and the conservation of some of Australia’s
most pristine and bio-diverse regions.
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10.1. Introduction
In Australia’s Northern Territory (NT) more than 70% of the Indigenous population live on
the 49% of the landmass and 85% of the coastline that is Indigenous-owned [416, 472].
Colonial contact has largely displaced Indigenous peoples from their ancestral estates [452],
relocating populations to remote area townships on Indigenous-owned lands [129]. This
policy of centralisation, pursued in the last decade with increasing vigour under the rubric of
‘mainstreaming’ [434, 436], runs counter to evidence suggesting negative health outcomes
for these peoples [89, 382]. In the words of an Indigenous Australian:
“Our identity as human beings remains tied to our land, to our cultural practices, our
systems of authority and social control, our intellectual traditions, our concepts of
spirituality, and to our systems of resource ownership and exchange. Destroy this
relationship and you damage – sometimes irrevocably – individual human beings and
their health” [372].
Remote Indigenous townships are often described as chaotic and dysfunctional settings
marked by social pathologies [96, 387] and pervasive socio-economic disadvantages [509].
Consistent with their extreme disadvantage, Indigenous Australians’ life expectancy is 17
years less than the Australian average with mortality rates for those aged 35-54 more than
five times higher than the national average [96]. This also compares poorly with the life
expectancy for Indigenous populations in New Zealand, Canada and the United States [13].
For Indigenous Australians in the NT, a disproportionate burden of disease linked to
inactivity, malnutrition, and tobacco dependence underpins this wide health disparity [135].
Non-insulin dependent diabetes mellitus (NIDDM) and cardiovascular disease account for
40% of excess Indigenous mortality and over 21,800 preventable hospital admissions
annually [96]. Mainstream health promotion campaigns have been ineffective in decreasing
this burden of disease in such challenging circumstances.
Australia’s peak health research body, the National Health and Medical Research Council
(NHMRC), recognises that

much previous health research “has not contributed in a

significant or systematic way to improved health outcomes for Aboriginal and Torres Strait
Islander populations” [397]. Indigenous critics have demanded a shift in research towards
identifying ‘what works’, including (i) improving the social determinants of health, (ii)
identification of cultural drivers of resilience and health gains and (iii) the stipulation that
solutions may arise from outside the health domain [397].
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There is a clear and urgent need for effective Indigenous health interventions. Indigenous
Australians assert that their relationship to ancestral land and sea is a prerequisite for health
[452]. This relationship is poorly understood, unmeasured and receives only tacit recognition
in Australia’s National Strategic Framework for Indigenous health [139].

10.1.1. Healthy Country Healthy People
Country is an Indigenous vernacular term encompassing an interdependent relationship
between Indigenous peoples and their ancestral estates.
“Country is multi-dimensional – it consists of people, animals, plants, Dreamings;
underground, earth, soils, minerals and waters, air… People talk about country in the
same way that they would talk about a person: they speak to country, sing to country,
visit country, worry about country, feel sorry for country, and long for country” [408].

Country is considered sentient [474], rewarding those who labour to maintain its mythic and
physical integrity with a bountiful harvest and bestowing physical, spiritual and social
wellbeing [399]. Maintenance of health and well-being requires hard work, sustained
through mutual care of kin, non-human affiliations and observance of ethical conduct
described by the law or dreaming that is encoded within country [399, 407, 408, 510].
Failure to observe these obligations may result in human sickness or ecological catastrophes
[474, 476].
Urbanisation of remote Indigenous populations constrains opportunities to fulfil customary
obligations to country. Although absence of landowners contributes to ecological
degradation [418], contemporary forms of natural resource management have emerged to
tackle environmental issues and maintain links with ancestral estates [503]. Indigenous
ranger programs undertake a broad array of activities, including border protection,
quarantine, and essential ecological services [452], that overlap with customary obligations.
Indigenous Australians living in homelands, where caring for country practices are common
[127, 426], appear to have better health outcomes compared to centralised populations [89,
382, 383, 425]. Similarly, reinvigoration of a ‘traditional lifestyle’ delivers significant health
improvements, even for those with established NIDDM [427]. This is consistent with
international examples of programs leveraging off extant cultural strengths to successfully
combat substance abuse and chronic diseases [272, 406]. In the international literature,
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however, there is a dearth of studies that explicitly engage, measure and validate Indigenousasserted health constructs, potentially overlooking significant wellsprings of health
promotion within Indigenous communities.
The absence of any measure of Indigenous engagement in caring for country activities limits
the potential to evaluate or inform policy decisions based on associations with purported
superior health outcomes [505].

10.1.2. Aims of the present study
We aimed to (i) test the validity of a questionnaire measuring Indigenous participation in
caring for country activities and (ii) investigate the association between caring for country
and an external health reference, body mass index (BMI), which is associated with the
development of NIDDM and cardiovascular disease [244, 245]. We expected that higher
levels of participation in caring for country activities would deliver more opportunities for
exercise and a more nutritious diet and would thus be associated with a lower BMI.

10.2. Methods
This study was initiated by a traditional land-owner from an Arnhem land community, who
requested that researchers investigate the links between participation in natural resource
management activities and human health. Ethics approval was obtained in 2004 from Charles
Darwin University (H04053) and the NT Department of Health and Community Services
(04/35) which includes an Aboriginal ethics sub-committee approval process. Approval was
also granted from the Indigenous governed community health board and the Indigenous
governed outstation resource organisation. The study setting was a large remote Indigenous
community in Arnhem Land. The township, a conglomerate of 11 language groups
established in 1957, is surrounded by 32 established homelands. This community has
undergone a rapid transition over 50 years, becoming largely sedentary and reliant on
income support. Within the population there is wide variation in caring for country
participation.
10.2.1. Participants and procedures
Participants volunteering for the community preventive health check program were 301
Indigenous adults (177 men, 124 women) aged 15 to 54 years (M=30.96, SD=10.15),
comprising 23.4% of the community population in this age range [129]. The cohort age
structure differed slightly, but not significantly, from the census profile (Pearson’s Chi
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Square statistic: 10.04, P=0.19) [129]. Of the participants, 298 (99%) completed an
interviewer-administered caring for country questionnaire. The same interviewer
administered the questionnaire on each occasion. Approximately one-third (N=102) of
participants came from 16 homeland communities and the remainder from the township. We
undertook purposive sampling to recruit participants with different levels of involvement in
formal and customary caring for country activities. Participants were from homelands,
township residences, workplaces (rangers and non-rangers) and public spaces (outside the
community store and community council buildings).
Three participants did not complete the caring for country questionnaire. Ten could not have
weight and height recorded on the standardised equipment due to disability (N=1) and
equipment delays in the aftermath of tropical cyclone Ingrid (N=9). Nine failed to complete
questions on physical activity and diet. Five women were in the early stages of pregnancy
and these participants were excluded from the final regression modelling of BMI. As there
were fewer than 5% missing data for any variable, and no missing data for most variables,
we imputed missing data using Full Information Maximum Likelihood estimation. Imputed
means and standard deviations were identical or near-identical to those derived from the
dataset with missing values; we used the imputed values for all further analyses.
Spending time on country, the seasonal burning of annual grasses, gathering of food and
medicinal resources, performing ceremonies, production of artworks and protecting sacred
areas are identifiable ‘caring for country’ activities [399, 474, 511]. Participants reported
how often they participated in these six activities over the preceding twelve months on a four
point ordinal response format: 1= “Not much (none in the last year)”; 2= “A little bit (a few
days in the last year)”; 3= “A fair bit (a few weeks in the last year)”; 4= “Heaps (a few
months in the last year)” (Appendix 2, p386). Two further questions investigated time spent
on homelands: (i) “In the last year, where did you spend most of your time living?” (the
township name, homeland or other) and (ii) “How much time have you lived in a
homeland/outstation in the last five years?” (all the time, a few months each year, a few
weeks each year, a few days each year or none) (Appendix 2, p386).
Follow-up and treatment were provided as clinically indicated, including a feedback letter
outlining an individually tailored strategy for good health. At the time of feedback (a
minimum of two weeks later) participants completed the questionnaire a second time with
the same interviewer. Sixty-six participants (22% of the cohort) repeated the questionnaire
within 6 weeks (M=30.7 days, SD=7.99).
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A senior Indigenous member of the community with well-established community links
across all language groups and knowledge of all the participants also completed the
questionnaire for each respondent. This ‘proxy respondent’ had not been involved in the
health check program and had no knowledge of participant health outcomes or responses to
the questionnaire. We compared the proxy’s response with those of respondents’, an
acceptable and validated method to verify health related behaviours in remote Indigenous
settings [512].
10.2.2. Measures
10.2.2.1. Caring for country questionnaire development
The questionnaire was developed in four stages over a two-year period of collaboration with
an Indigenous community in Arnhem Land.
Stage 1: Scoping Study, Literature review, consultation and participant observation
Several databases covering a range of disciplines were searched for material on Indigenous
caring for country and health. These included: APAIS, MEDLINE, PubMed, CINAHL,
ATSI-health, Anthropological index online, ISI. Ethnographies, textbooks and conference
proceedings covering Indigenous themes were included and helped to identify leading
authors in this field, who were contacted by phone or email. Six field trips of up to 2 weeks
duration enabled the first author to establish relationships with key Indigenous and nonIndigenous informants and undertake participant observation of both formal ‘ranger’
programs and informal, customary management practices. While no previously validated
measures of caring for country were identified, five potential questionnaire items were
identified from extant literature: time on country, burning, using country, protecting country
and ceremony [399 pp106-107, 474].

Stage 2: Content Validity assessment with non-Indigenous informants
Four male non-Indigenous informants were identified during the scoping study. All had lived
and worked in remote Indigenous communities for over 20 years. Three of these informants
were still resident in remote communities at the time of consultation. One was resident in
Darwin but maintained active involvement in Indigenous ranger programs. Three of the nonIndigenous informants had a direct association with the research community, and the fourth
had no direct association with the community but was resident in a remote coastal Aboriginal
community.
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A sixth scale item, production of artefacts, was suggested and several plain language cues for
each item were volunteered, corresponding to colloquial expressions in the community. An
additional item concerning the reciprocal nature of caring for country, specifically the energy
and vitality that arose from participation [499], was suggested by one informant. Subdivision
of ceremonial activity between funeral rites and other ceremonies was also suggested.
Stage 3: Content Validity assessment with Indigenous informants
Five Indigenous informants, four from the research community and one from outside the
community assessed the content validity of the questionnaire. The four community
informants (3 male and one female) were a purposive sample. All aged in their fifth decade,
they were employees of disparate community agencies. They were from four different
language groups. The community male informants represented the Indigenous rangers, an
executive from the outstation resource centre and a member of the community health board.
The community female informant was an employee of the women’s centre. All community
informants were fluent in English and several local Indigenous languages, identified with
landowning groups and had in their lifetimes lived for extensive periods of time in remote
homelands. The final Indigenous male informant, aged in his fourth decade, was based in
Darwin and had over ten years of experience facilitating formal Indigenous natural resource
management programs in widespread locations across the NT.
All Indigenous informants readily understood the purpose of the questionnaire and did not
volunteer any additional items. The item regarding energy arising from caring for country
was considered to be real and important but too difficult to include in the linguistically
diverse research setting and was excluded at this stage. Item specific cues and quantification
cues were considered intelligible and appropriate. The need for an interviewer administered
questionnaire was highlighted. Three Indigenous informants felt that the division of
ceremonial activity between funeral rites and other ceremonies was an artificial one and
these two items were combined into a single ceremony category.
Stage 4: Construct validity assessment through key informant interview
Finally, a semi-structured interview with an Indigenous male from the community was
undertaken based on the caring for country questionnaire developed in the previous three
stages. This key informant, aged in his fifth decade, had well developed links across all
language groups through his employment as an Aboriginal mental health worker. He had
spent extensive periods in both homelands and in employment with non-Indigenous agencies
in the township setting. This discussion was recorded on a digital voice recorder,
predominantly in English, at the choice of the interviewee, but supplemented with
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Indigenous language to convey key concepts. Translations, where necessary, were supplied
by the principal informant and verified [484].
In this community, caring for country activities were qualitatively associated with an holistic
health construct, an-ngurrunga-wana, a state of vitality of mind, body and soul, roughly
translated as “he-soul-big” [484]. This construct forms the a priori hypothesis for measure
development. We expected all scale items would load on a single latent factor, anngurrunga-wana.
Further construct validity assessment of the items within the questionnaire was also guided
by Reid’s [401] ‘Body, Land and Spirit’ domains – an interpretive framework of Yolngu
health beliefs in north east Arnhem land. Time on country, using country and burning are
linked in practice [475], and involve direct interaction with specific landscapes. These three
items may pertain to the dimension of land. Ceremony and protecting country are linked to
spiritual beliefs and practices to maintain the spiritual integrity of landscapes [476] and may
pertain to the dimension of spirit. The production of artefacts: carvings, paintings, weavings
and other decorative or utility items are concrete expressions of specific landscapes or
ancestral knowledge [511, 513]. Artefacts may thus pertain to body or the ‘material
embodiment’ of land and spirit domains (Figure 10.1).
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Figure 10.1: Theoretical dimensions of the Caring for Country questionnaire

Land

• Burning
• Time on Country
• Using Country

An-ngurrugna-wana

• Ceremony
• Protecting Country

• Artefact production

Body

Spirit

The interviewer also collected data on primary place of residence, education, income, diet,
physical activity, alcohol consumption and smoking status. While we expected that
participants engaging in higher levels of caring for country would come from homelands
[127, 426], we wished to control for residence in our analysis because (i) caring for country
participants could come from the township; (ii) not all homelands residents care for country
and (iii) homelands residents may have differing dietary and physical activity factors, based
on their isolation, which could potentially confound caring for country in predicting BMI.
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10.2.3. Socio-demographic factors
Income was divided into three ordinal categories: 1= unemployment benefits (lowest
income); 2= Abstudy (Aboriginal education support payments), Community Development
Employment Program, carer allowance, child support, receiving payments for artefact
production (middle income); 3= salaried positions (highest income). This last category was
rare, including only 1.3% of respondents. Educational attainment was categorised as: 1: no
formal education; 2: primary education; 3: lower secondary; 4: year ten; 5: year twelve; 6:
post school qualification. Higher levels of education have been asserted to deliver better
health outcomes in Indigenous populations [514].
Diet data were collected with standardised visual cues depicting commonly available
foodstuffs that participants reported consuming: never; sometimes; most days; every day.
Physical activity was assessed by a question adapted from the Australian longitudinal study
on women’s health: “How many times a week do you exercise enough to get short of breath
or huff and puff?” [332]. This was accompanied by visual cues depicting sporting activity,
hunting, digging and ceremonial dancing. Participants reported; none; one or two times;
three or four times; more than four times. Smoking status was assessed by asking: “Do you
smoke tobacco?” (yes/no).
Weight was recorded on digital scales to the nearest 100g and height to the nearest
centimetre, using a mounted stadiometer, following accepted techniques [334]. Participants
wore light clothing and had bare feet. BMI was derived by dividing weight in kilograms by
the square of the person’s height in metres.

10.2.4. Statistical methods
Descriptive statistics were computed for the cohort. Item endorsement, inter-item
correlations, quadratic weighted kappa scores for test-retest and proxy response reliability
were calculated. Exploratory factor analysis was appropriate for a preliminary investigation
of the factor structure underlying the items. The dataset was appropriate for exploratory
factor analysis [515]: the questionnaire items were theoretically related; the study was
designed for factor analysis; the dataset was factorable (multiple inter-item correlations >.3);
the sample size was adequate and; sampling statistics were acceptable (Kaiser-Meyer-Olkin
statistic = .84, Bartlett’s test of sphericity P<.0001). Maximum likelihood factoring with
oblimin rotation were used to allow for skewed data and a correlated solution (should the
solution contain more than one factor) respectively. Evaluation criteria were consistency
with theory, factor loadings exceeding .45 and eigenvalues > 1.0.
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One-factor congeneric modelling (see Berry [516]), a sub-set of structural equations
modelling, was used to (i) test and refine the exploratory factor solution and (ii) generate a
set of accurate item weightings for the creation of a weighted composite scale (Range= .763.06, M=1.93, SD=.67). The model was fitted using an asymptotic distribution free
algorithm to accommodate non-normal distributions in the data. Model fit was assessed by a
holistic appraisal of the χ2 statistic, critical ratios, and a selection of goodness of fit indices
(absolute fit, incremental fit and parsimony indices).
Recent research has suggested that breadth of community participation across a range of
important types of participation is more strongly linked to wellbeing than is the mean
amount of participation, or very high levels of any particular type of participation [516]. We
investigated whether this may be true of any association between participating in caring for
country and health. In our regression analyses, we compared a single weighted composite
score for caring for country, derived from the one-factor model, with an index of total
number of types of caring for country in which respondents participated. The index was
created by dichotomising item scores by mean split, assigning a value of 0 (non-participator
– below the mean) and 1 (participator – at or above the mean), and summing these scores.
This generated a seven-point index (Range=0-6, M=2.73, SD=2.22). An un-weighted
composite scale and the index demonstrated satisfactory internal coherence (Cronbach alpha
scores =.88 and .85 respectively). Cronbach alpha scores cannot be derived for weighted
composites.
Multivariate logistic and ordinal logistic regression analyses were performed to evaluate
whether caring for country predicted obesity-related health behaviours, controlling for sociodemographic factors and other health behaviours. Multiple hierarchical regression models
were used to test the relationship between caring for country and BMI. The models included
variables tapping social determinants, residence, health behaviours and caring for country.
Analyses were performed using Stata [344], SPSS [517], and AMOS (structural equation
modelling) [518].

10.3. Results
10.3.1. Weight
BMI was calculated for 301 participants (Range=12.6-42.3, M=22.91, SD=5.58). On
average, this was a lean population with mean BMI decreasing from 23.57 in those with the
lowest level of participation in caring for country activities to 22.01 for those with the
253

greatest level of participation (Table 10.1). Men were slightly leaner (BMI M=22.47,
SD=4.92) than were non-pregnant women (BMI M=23.67, SD=6.43).
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Table 10.1: Cohort characteristics by low, medium and high caring for country scores
Low (score: 6-12)
Number of participants
% Male
Age in years
Socio-demographics
% Resident in homelands
Mean income level 1
Mean education level 2
Health behaviours
% Smoker
% Drinks alcohol
Physical activity 3
Takeaway 4
Store Fruit 4
Store Vegetable 4
Bush meat 4
Bush fruit and vegetable 4
Health outcome
Body Mass Index

Medium (score: 13-18)

High (score: 19-24)

Mean
122
61%
29.27

SD
N/a
N/a
10.50

Mean
105
58%
30.84^

SD
N/a
N/a
10.05

Mean
74
57%
33.79

SD
N/a
N/a
9.21

2.5%^^^
1.50^^^
3.03

N/a
.52
1.05

38.1%^^^
1.90
2.89

N/a
.38
.89

79.7%
1.92
2.67

N/a
.27
.83

70%
30.3%
2.84^
2.26 ***
2.40
2.37
3.1^^^
2.71^^^

N/a
N/a
.92
.66
.74
.71
.76
.92

75%
37%^
3.08^^^
1.97
2.51*
2.57**
3.52^^^
3.27^^

N/a
N/a
.84
.57
.78
.77
.74
.86

74%
20.3%
3.5
1.91
2.25
2.25
3.86
3.61

N/a
N/a
.61
.52
.54
.58
.37
.64

23.57

6.30

22.86

5.11

22.01

4.86

Notes: 1: 1= lowest income, 2= medium income, 3= highest income.
2: 1= no formal education, 2= primary school, 3= lower secondary, 4= year ten, 5= year twelve, 6= post school qualification.
3: 1= none, 2= one or two times a week, 3= three or four time a week, 4= more than four times a week.
4: 1= never, 2= sometimes, 3= most days, 4= every day.
*p<.05, **p<.01, ***p<.001: score is significantly higher than that of the next group.
^p<.05, ^^p<.01, ^^^p<.001: score is significantly lower than that of the next group.
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10.3.2. Caring for country
Quantification category endorsement of the caring for country items varied from 3.7% to
66.4%. Item response skew was uncommon except for the artefact production item.
Pearson Product Moment Correlation coefficients among questionnaire items were positive
and moderate to strong. Item-total correlations of .5 were exceeded for all items and
sequential removal of items had negligible effect on the Cronbach’s alpha coefficient for
the unweighted composite score (Table 10.2).
Spearman correlations among the responses to time on country and responses to ‘time
spent on homelands’ (-.77, P<.001) and ‘primary place of residence in the last year’ (.75,
P<.001) indicated satisfactory concurrent validity. All test-retest quadratic weighted kappa
scores exceeded .5, indicating satisfactory reliability. Proxy respondent quadratic weighted
kappa scores were lower with only the total score and time on country item exceeding .5.
However, for both individual and proxy respondent completion, observed agreement
always significantly exceeded expected agreement (P<.001) (Table 10.2).
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Table 10.2: Caring for country questionnaire internal consistency, item factor loads and reliability calculations
Item-total

Item-rest

Alpha when

Factor
loading

OFCM factor
score weight

κ Test-retest

κ Proxy
respondent

correlation

correlation

item removed

Time on country

.84

.75

.85

.87

.14

.88***

.57***

Burning

.86

.78

.84

.86

.27

.76***

.47***

Using country

.86

.79

.85

.89

.19

.81***

.48***

Protecting
country

.83

.75

.85

.73

.11

.64***

.37***

Ceremony

.73

.60

.88

.58

.01

.52***

.34***

Artefact
production

.65

.50

.89

.50

.05

.90***

.47***

.89***

.59***

Questionnaire
item

Summed
raw
score
(Range: 6-24)
Note: *p<.05, **p<.01, ***p<.001: observed agreement is significantly more than expected agreement.
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Exploratory factor analysis of the caring for country items generated a one-factor solution
accounting for 63.6% of variance in an-ngurrunga-wana, with all factor loadings exceeding
the criterion of .45 (Table 10.2). As this was a single factor solution, rotation was not
appropriate. The initial one-factor congeneric model (OFCM) did not fit the data well. As
there were no non-significant variables or loadings, no items or pathways were deleted and
the modification indices were inspected. Two pairs of error terms, concurring with Reid’s
land, body and spirit domains, were covaried one at a time. The model was comprehensively
re-evaluated after each covariance. The final model fitted the data well and achieved the
lowest value for the parsimony indices, indicating the model had not been over-fitted (Figure
10.2 and Table 10.3). Questionnaire items were multiplied by the factor weights obtained
from the OFCM and then summed to generate weighted caring for country scale scores.
Figure 10.2: Fitted one factor congeneric model and standardised estimates of anngurrungna-wana
.54
.27

e1

e2
.80

Burning

e3
.75

e5

.56

Using
country

.89

e4

Protecting
country

.75

.87

.73

Time on
country

.85

.00
z1
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.29

Artefact
production

.54

An-ngurrunga-wana

e6

.59

.34

Ceremony

Table 10.3: Fit indices for one-factor congeneric model - unfitted and fitted models
Fit Index
CMIN
CMIN/DF
RMSEA
RMR
GFI
AGFI
TLI
CFI
NFI
AIC
CAIC

Acceptable values
p>.05
1 to 2
<.08
<.05
>.90
>.90
>.90
>.95
>.95
Lowest
Lowest

Unfitted model
56.69
6.30
.13
.11
.96*
.91*
.83
.90
.88
80.69
137.17

Fitted model
16.82*
2.40
.07*
.046*
.99*
.97*
.95*
.98*
.97*
44.82*
110.72*

Note: * = acceptable value.

All caring for country items were negatively correlated with BMI such that mean BMI
decreased as mean caring for country scores increased (Table 10.1). Four items produced
significant zero-order correlations and five items significant partial correlations, controlling
for age, gender and residence (Table 10.4).
Table 10.4: Pearson Product Moment Correlation coefficients among caring for
country questionnaire items, and zero-order and partial correlations with body mass
index
2
1.

Time on Country

2.

Using Country

3.

Burning

4.

Protecting country

5.

Ceremony

6.

Artefact production

3

4

5

6

Body mass index
Zero-order

Partial1

.80***

.77***

.58***

.43***

.39***

-.12*

-.12*

--

.76***

.64***

.48***

.40***

-.18**

-.20**

--

.60***

.46***

.47***

-.15**

-.19**

--

.72***

.43***

-.15**

-.19**

--

.39***

-.04

-.05

--

-.06

-.12*

-.17**

-.22***

-.12*

-.15**

Weighted scale score
Index

Notes: 1. Controlling for gender, age, residence and shared associations with the other caring for country items.
* p<.05, ** p<.01, *** p<.001.

Zero-order and partial correlation between each item and BMI were larger and stronger for
the weighted scale than for the index; the weighted scale score was used in all further
analyses.
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10.3.3. Caring for country and health behaviours
Multivariate relationships between social determinants, residence, health behaviours and the
caring for country weighted composite scale score were tested using logistic regression
(smoking and alcohol) or ordinal logistic regression (diet and physical activity) predicting
heath behaviours. Socio-demographic variables (age, gender, income, education and
residence) were included in the first step and other health behaviours (smoking, alcohol,
takeaway, store foods, physical activity and caring for country) in the second step. Bush food
consumption was excluded from the modelling because this was part of the construct
definition of caring for country. Non-significant predictors of each health behaviour were
eliminated at each step, one at a time, starting with the variable with smallest beta-value. The
model was comprehensively re-evaluated after each deletion until only significant predictors
remained.
Age and alcohol significantly and independently predicted smoking, with alcohol
consumption associated with a threefold likelihood of smoking (Table 10.5). Being male and
smoking predicted alcohol use with smoking associated with an almost fourfold likelihood of
drinking. Being male, greater education, living in a homeland and caring for country
independently predicted greater physical activity with caring for country demonstrating the
strongest independent association. Being female, older age, greater education, homelands
residence and caring for country each independently predicted less frequent consumption of
takeaway food, with residence and caring for country displaying around a two-fold
reduction. Being female and, in particular, store vegetable consumption, were associated
with more frequent consumption of store fruit, while age and greater physical activity
independently predicted less frequent consumption. Greater income and especially
consumption of store fruit were independently associated with more frequent consumption of
store vegetables. Being female, caring for country, alcohol use, higher education levels, and
greater physical activity were independently associated with more frequent bush meat
consumption while consumption of takeaway was associated with less frequent bush meat
consumption. Homelands residence, being female, higher education level, alcohol use and
caring for country were independently associated with more frequent bush fruit and
vegetable consumption. Being a homelands resident was the most significant predictor for
greater frequency of bush food consumption.
As gender was a significant independent predictor of six of the eight health behaviours, we
tested interaction terms between sex and caring for country, diet, substance use and physical
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activity predicting BMI. As most of these terms were strongly and significantly associated
with BMI, we analysed data for women and men separately.
Table 10.5: Logistic and ordinal logistic regression estimates for the prediction of
health behaviours by socio-demographic factors, residence, health behaviours and
weighted composite caring for country score
Odds ratio

SE

95% CI

Smoker
Age
Alcohol use

.12***
1.07***

0.02

1.04 to 1.10

3.36*

1.27

1.61 to 7.04

Alcohol use
Female gender
Smoker

Pseudo R²

.08***
0.29***

0.08

0.17 to 0.52

2.52**

0.80

1.35 to 4.73

Physical activity

.08***

Female gender

0.55**

0.12

0.35 to 0.85

Education level

1.55***

0.19

1.22 to 1.97

Homeland resident

2.26*

0.76

1.17 to 4.38

Caring for country

2.31***

0.55

1.45 to 3.68

Takeaway consumption

.06***

Age

0.97*

0.01

0.95 to 0.99

Female gender

0.53*

0.13

0.32 to 0.87

Education level

0.72*

0.10

0.55 to 0.94

Homeland resident

0.45*

0.18

0.21 to 0.99

Caring for country

0.52*

0.14

0.30 to 0.90

Store fruit consumption

.23***

Age

0.97*

0.01

0.94 to 0.99

Female gender

1.80*

0.31

1.07 to 3.03

Store vegetables

14.29***

3.56

8.78 to 23.25

Physical activity

0.70*

0.11

0.52 to 0.95

Note: * p<.05, ** p<.01, *** p<.001.
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Table 10.5: Logistic and ordinal logistic regression estimates for the prediction of
health behaviours by socio-demographic factors, residence, health behaviours and
weighted composite caring for country score
Odds
ratio

SE

95% CI

Store vegetable consumption
Income level
Store fruit consumption

.22***
1.79*

.49

1.05 to 3.05

16.29***

3.87

10.23 to 25.95

Bush meat consumption
Female gender

.15***
2.31**

.62

1.37 to 3.90

4.71***

1.96

2.09 to 10.63

Education level

1.36*

.18

1.04 to1.76

Physical activity

1.38*

.22

1.02 to 1.88

.65*

.14

.43 to .99

1.78*

.50

1.01 to 3.06

2.15**

.52

1.34 to 3.45

Homeland resident

Takeaway consumption
Alcohol use
Caring for country

Bush fruit & vegetable consumption

.15***

Female gender

4.95***

1.31

2.95 to 8.30

Homeland resident

5.65***

2.10

2.73 to 11.71

Education level

1.47**

.19

1.14 to 1.88

Alcohol use

2.21**

.60

1.31 to 3.75

2.36***

.58

1.45 to 3.81

Caring for country

Pseudo R²

Note: * p<.05, ** p<.01, *** p<.001.
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10.3.4. Caring for country and BMI
Hierarchical linear regression modelling was used to test caring for country as a predictor of
BMI (Table 10.6). Non-significant predictors were deleted, one by one, starting with the
predictor with the lowest beta value, until only significant predictors were retained in the
models.
Table 10.6: Multivariate regression estimates for the prediction of BMI by sociodemographic factors, residence, health behaviours and weighted composite caring for
country score for men and non-pregnant women
B

SEB

95% CI

β

R²

Men (N=177)
Step 1: Socio-demographics
Age

.04**
.10

.04

.03 to .17

.21**

Step 2: Health behaviours
Age

.09***
.13

.04

.06 to .21

.27**

Smoker

-1.73

.85

-3.41 to -.07

-.16*

Caring for country

-1.50

.52

-2.53 to -.47

-.21**

Non-pregnant women (N=119)
Step 1: Socio-demographics
Age

.04*
.12

.06

.01 to .23

.20*

Step 2: Health behaviours
Age
Caring for country

.07**
.13

.06

.04 to .26

.25**

-2.10

.87

-3.83 to -.37

-.22*

Note: * p<.05, ** p<.01, *** p<.001.

In the first step, for both men and non-pregnant women, only age made a significant
independent contribution to explaining BMI scores, accounting for 4% of the variance. In the
final model for men, in order of importance, age, caring for country, and smoking were
independently related to BMI, accounting for 9% of variance in men’s BMI. For nonpregnant women, in order of importance, age and caring for country were independently
related to BMI, accounting for 7% of variance in women’s BMI.
Given mean heights of 1.60m and 1.71m for non-pregnant women and men respectively, and
a caring for country weighted scale inter-quartile range of 1.14 and 1.23, non-pregnant
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women who participated in caring for country activities weighed, on average, 6.1Kg
(95%CI= 1.1 to 11.2) less than non-participants and men 5.3Kg (95%CI= 1.6 to 9) less.

10.4. Discussion
We have demonstrated the preliminary validity of an inductively derived questionnaire
measuring Indigenous participation in caring for country activities and described a
significant and substantial inverse association with BMI. We found that participation in
caring for country activities was significantly associated with greater physical activity, less
frequent consumption of takeaway and more frequent consumption of bush foods – health
behaviours that contribute to less obesity [427]. These findings are consistent with previous
research documenting the health benefits of homelands residence [382] and reinvigoration of
a ‘traditional lifestyle’ [427].
Consistent with recent findings in a comparable remote Indigenous community [103], mean
BMI levels in this study indicate a lean population compared to Australia’s national
prevalence of 51% of overweight and obesity in adults (defined as BMI > 25) [94]. However,
this does not imply less risk for development of diabetes and cardiovascular disease, because
these diseases occur at lower BMI levels among Indigenous people, with risk increasing
incrementally with rising BMI [103, 244, 245, 519].
Male and female participants reported different health behaviours, but similar associations
with BMI. For men, health behaviours were associated with BMI as hypothesised.
Unexpectedly, given the similar prevalence of smoking for men and non-pregnant women,
for women, smoking did not demonstrate an independent relationship with BMI. This may
be due to fewer numbers of cigarettes smoked each day (not measured in this study) but this
requires examination in further work.
We investigated the reliability and validity of the questionnaire in a challenging setting and it
demonstrated satisfactory internal consistency. Reliability was demonstrated through
acceptable test-retest and proxy respondent agreement [520]. Content validity was achieved
through a two-year collaboration with key Indigenous and non-Indigenous informants from
within the study setting. We could not pit our measure against an existing gold standard
measure of Indigenous Caring for Country because no such measure is available; indeed, a
strength of our research is the development of such a measure. In demonstrating moderate
agreement among additional items assessing time on country, it shows concurrent validity.
Construct validity was demonstrated by (i) exploratory factor analysis indicating a one-factor
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solution, consistent with the local Indigenous construct of an-ngurrunga-wana, (ii) a fitted
one factor congeneric model, also consistent with our hypothesis and with the Yolngu health
tri-partite of land, body and spirit, (iii) higher caring for country scores among expected
groups, such as homelands residents, and (iv) the significant and substantial association of
the scale score, in the expected directions, with key health behaviours and with our external
reference, obesity.
The weighted scale score achieved stronger and more substantial associations with BMI than
did the index, indicating that total quantity of participation is more important in achieving a
lower BMI than is breadth of participation. This is consistent with the proposition that
greater physical activity and a healthier diet, associated with caring for country practices,
would deliver a more favourable metabolic state [427]. However, breadth of participation in
caring for country activities may be important in other socially mediated outcomes, as it is
for mental health [516]. This requires further research.
We observed a strong association in this study between residence in homelands and greater
participation in caring for country. Residence also demonstrated significant independent
associations with less frequent takeaway consumption, more frequent physical activity and
more frequent consumption of bush foods – behaviours that would be expected to contribute
to a lower BMI [427, 521]. Unexpectedly, however, residence was not a significant
independent predictor of BMI in the final regression model. This may indicate that
participation in caring for country activities mediates the relationship between residence and
weight, suggesting that homeland residence is associated with lower weight because it
engenders a healthier lifestyle. If so, this highlights the value of adequately resourced
programs that support Indigenous ranger groups (predominantly based in township locations)
and residents in homelands, both of whom maintain caring for country practices [418, 503].

10.4.1. Limitations of this study

We present four main limitations in this study. Firstly, as ours is a cross-sectional study, we
are unable to determine the causal direction between caring for country and BMI. However,
this was not an aim of our study, which was, instead, to validate a measure of an Indigenous
asserted health promotion activity and to relate it to an external reference, obesity. Consistent
with a longitudinal study of homelands residents in central Australia that observed
significantly lower BMI over time, compared to township residents [382], our findings
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indicate that caring for country is associated with health behaviours that are likely to impede
weight gain. Given the strength of our findings, a longitudinal study is merited.
Second, there may be a selection bias in this study. Volunteers for a preventive health check
may not be representative of the population burden of morbidity as they tend to be more
health-conscious [31]. Additionally, those with established disease and receiving treatment
may be less likely to participate. However, we purposively sampled just under a quarter of
the eligible population, aged 15 – 54 years. This sample did not differ significantly from the
census age profile [129]. We also achieved a high questionnaire response rate. Further, if
those with established disease or poor health were excluded, the results of this study would
constitute (i) a conservative estimate of the health benefits of caring for country and (ii)
increased probability that caring for country is linked to better health because those
physically unable to care for country were excluded from this study. Finally, while a
stratified random sample may have been a desirable alternative sampling strategy, this was
impractical in the research setting due to (i) high population mobility, (ii) the absence of an
accurate community population list and (iii) the need to obtain a much larger sample and
collect data for a wider range of co-morbidities.
Third, several of our measures were crude, reliant on self-report and administered in English.
Other measures were Eurocentric; for example, income did not include all forms of
subsistence production [426], and education did not include traditional knowledge, which is
equally important in Indigenous communities [514]. While some self-reported health
behaviours, such as dietary assessment, are notoriously inaccurate [232], we could not
undertake objective measurement of all behaviours subject to the questionnaire items
because participants were widely dispersed and may have found it intrusive. We expect this
issue to arise for other research teams. To address it, we have tested the reproducibility of
self-reported caring for country activities through test-retest, triangulation with proxy
respondent rating and sophisticated statistical modelling. Our methods are consistent with
and extend previous research in remote Indigenous communities that have used respondent
rating to investigate health behaviours [512]. Unfortunately, translation was not possible due
to the lack of qualified interpreters for the eleven language groups. Nevertheless, our
questions, piloted and refined with Indigenous health workers in preparation for the study,
were considered comprehensible and in a suitable format for this population. Plausible
associations between caring for country and health behaviours and obesity support this
assessment.
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Finally, this scale was developed in a single remote Indigenous community in Arnhem Land
fifty years after the founding of the township. Other Indigenous communities with differing
linguistic and cultural heritage, or even this community in coming years, may define caring
for country differently. However, much of the ethnographic theory underpinning our scale
development came from other NT Indigenous communities with longer periods cultural
disruption [399, 474]. More broadly, the cultural expression, protection of the environment,
healthier lifestyles and participation in society encompassed by the questionnaire items
resonate with a Maori model of health promotion [497] and the health concepts outlined in
the Geneva convention on the health and survival of Indigenous peoples [522].
We argue that the caring for country activities would be relevant to other remote Indigenous
populations on their own land in remote areas of Australia. Indigenous Australians possess
great diversity in linguistic and cultural traditions and the questionnaire requires further
testing in different settings. However, the study cohort was generally representative of
remote NT Indigenous peoples in terms of language diversity, residence patterns and a
varied participation in customary and contemporary caring for country activities. Further
studies are required in similar communities to test the generalisability of this questionnaire
and investigate associations between caring for country and other health outcomes.

10.5. Conclusions
We have used a theory-based cross-sectional study to systematically validate an Indigenousspecific questionnaire for participation in caring for country activities and its relationship to
a health outcome and health behaviours relevant to premature Indigenous morbidity and
mortality. The questionnaire performed well in this cohort across all tests. Further work
investigating associations with a broader array of health outcomes is ongoing.
Formal Indigenous caring for country programs have received some support to date [523,
524], but are largely reliant on income support payments [418]. We believe that a substantial
expansion of investment in Indigenous management of their lands to perform essential
environmental services would reap significant health benefits in addition to known
environmental benefits [418, 439]. This could be relatively inexpensive, low-risk and easy to
implement, yet would deliver ecological gains [373], economic development, for example
through participation in emerging carbon trading markets [525] and, potentially, health gains
via physical, social and cultural pathways [505].
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Our study provides empirical epidemiological support for long-standing Indigenous demands
for institutional investment in managing their country [503]: such investment could have
substantial health and cultural benefits for Australia’s most disadvantaged and dispossessed
peoples. We emphasise the importance of engaging with Indigenous-asserted health
promotion activities that could well make a contribution – inexpensively and respectfully –
to tackling seemingly intractable disadvantage in remote Australia.
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Chapter 11

Healthy Country Healthy People: the

relationship between Indigenous health status and
“caring for country”
This chapter is a peer reviewed publication. The citation details are as follows:
Burgess C, Johnston F, Berry H, McDonnell J, Yibarbuk D, Gunabarra C, Mileran A, Bailie
R. Healthy Country Healthy People: the relationship between Indigenous health status and
“caring for country" Medical Journal of Australia, 2009. 190(10): p. 567-572.
The chapter is presented, in the first instance, in a format consistent with the rest of my
thesis. The article is also included in its published format in Appendix 9 (p428).
This published article also refers to a pair-wise correlation matrix of study variables in the
results section. This is included as Appendix 10 (p457) in my thesis.
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11.1. Introduction
In Australia’s Northern Territory (NT), 49% of the landmass and 85% of the coastline is
Indigenous owned [418]. More than 70% of the NT Indigenous population reside on
Indigenous land, predominantly in remote townships [129]. Nationally, Indigenous life
expectancy is well below the Australian average, and, within the NT, a disproportionate
burden of disease linked to inactivity, malnutrition, social pathologies and socio-economic
disadvantage underpins this health disparity [96, 135]. Type two diabetes (T2DM) and
cardiovascular disease account for 40% of excess Indigenous mortality and over 21,800
preventable Indigenous hospital admissions annually [96].
Pressure to centralise remote Indigenous populations and services into townships has
increased [434] despite evidence suggesting worse health outcomes [89, 382, 383].
Depopulation of remote areas has contributed to ecological degradation through declines in
Indigenous management; introduced weeds, animals and wildfires now damage landscapes
unchecked by the dislocated owners [418].
Indigenous Australians have long asserted the importance of their enduring relationship to
ancestral lands and seas. This is acknowledged in the national strategic framework for
Indigenous health.

For Aboriginal and Torres Strait Islander peoples health does not just entail the
freedom of the individual from sickness but requires support for healthy and
interdependent relationships between families, communities, land, sea and spirit. The
focus must be on spiritual, cultural, emotional and social well-being as well as
physical health [139].

Traditional land-owners aspire to maintain links with ancestral estates and have evolved
innovative natural resource management programs undertaking both customary and
contemporary ecological services to ‘care for country’ [503]. In addition to environmental
health gains [526], caring for country has the potential to positively influence health
behaviours and the social determinants of health [505]. This has not been systematically
investigated, despite Indigenous demands for a shift in health research focus to ‘what works’,
particularly the social and cultural determinants of health and resilience, coupled with an
awareness that effective interventions may arise from outside the health sector [397].
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Our objective was to investigate the associations between ‘caring for country’ participation
and health outcomes relevant to excess Indigenous morbidity and mortality.

11.2. Methods
Participants and procedure
Participants were 298 adults (59% men, N=175) aged 15 to 54 years (M=30.96, SD=10.15),
recruited via an outreach program of preventive health checks in a remote Arnhem Land
community. The volunteers represented 23.2% of the eligible population, with a crosssectional sample age structure similar to the census profile (χ2=9.63, p= 0.2) [129]. We
purposively recruited volunteers with different levels of involvement in caring for country
activities. Participants came from 16 homelands (N=106), township residences, workplaces
(Indigenous rangers and non-rangers) and public spaces (outside the community store and
community council buildings).
Measures
A two-year collaboration (for details, see [479]) with a remote Arnhem Land township and
network of surrounding homelands identified six core caring for country activities: time on
country, burning of annual grasses, gathering of food and medicinal resources, ceremony,
protecting sacred areas, and artwork production. Participation in these activities was
quantified on a four point ordinal response format via an interviewer-administered
questionnaire (raw score range: 6 to 24, M=14.63, SD=4.87). The questionnaire has been
rigorously and systematically validated in this population [479]. Accurate weighted caring
for country composite scale scores were subsequently derived for participants (range: 0.76 to
3.06, M=1.93, SD = 0.68).
Participants’ weight was recorded on digital scales to the nearest 100g, height to the nearest
centimetre using a mounted stadiometer, and waist measured to the nearest millimetre with
an inelastic tape using standard techniques [334]. Participants wore light clothing and had
bare feet. Body Mass Index (BMI) was derived by dividing weight in kilograms by the
square of the person’s height in metres. Abdominal obesity was defined as >90cm for men
and >80cm for women [335].
Three blood pressure readings at one minute intervals were obtained on seated participants
with an automated sphygmomanometer (Welch-Allyn: Spot Vital Signs 420TB-E1), using
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the correct cuff size for the upper arm circumference. The average of the second and third
readings was calculated. Morning urine samples and non-fasting blood samples were
obtained. Serum samples were centrifuged within four hours of collection and all samples
transported on the day of collection to an accredited laboratory. Urinary albumin-creatinineratio (ACR), glycosylated heamaglobin (HbA1c) (hematin immunoturbidimetric method),
blood glucose (hexokinase method), high density lipoprotein (HDL) and total to HDL
cholesterol ratio (lipid ratio) (colorimetric method) were measured on a Roche Cobas Integra
800 analyser.
T2DM status was determined through review of patient medical records or an indicative
blood glucose level, confirmed by a subsequent oral glucose tolerance test. Participants aged
30 to 54 years (N=153) had 10-year absolute coronary heart disease risk (CHD risk)
calculated using the Framingham equations [364], excluding adjustment for left ventricular
hypertrophy, as an electrocardiogram was not part of the preventive health check.
Cardiovascular disease (CVD) risk category was calculated using the New Zealand
guidelines group handheld chart in conjunction with review of the participant’s medical
history and adjustments for isolated extreme risk factors and ethnicity [173]. Psychological
distress was measured via the Kessler 5 psychological distress scale (K5) using the same
interviewer administered questions and cue card as the National Aboriginal and Torres Strait
Islander Health Survey [333].
We collected self-reported data on primary place of residence, education, income, diet,
physical activity and smoking status via an interviewer-administered questionnaire (for
details, see [479]). To avoid confounding associations between health outcomes and caring
for country, we controlled for residence in our analysis because (i) township residents’
caring for country activities may be constrained by decreased access to customary estates;
(ii) caring for country is more common on homelands, though not all homelands residents
participate [479], and (iii) homelands residents may have less access to vehicles, take-away
food, cigarettes and processed foods.

11.2.1. Statistical methods
Participants were stratified by their residence in either the township or homelands.
Differences between these groups were tested by T-test (continuous variables), WilcoxonMann-Whitney test (ordinal variables) and by Chi-squared analyses (categorical outcomes).
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We commenced our analysis by calculating Pearson Product Moment correlation coefficients
for all pairs of variables in the dataset. Variables demonstrating significant correlation either
(i) with other grouped socio-demographics or health behaviours or (ii) between sociodemographics, health behaviours or with clinical outcomes, were included in regression
analyses.
We investigated multivariate relationships between health behaviours and caring for country
using backwards stepwise logistic and ordinal logistic regression analysis. Sociodemographic variables (age, gender, income, education and residence) and health behaviours
(except for bush foods - part of the construct definition of caring for country) were included
along with the weighted composite caring for country scale score divided by its inter-quartile
range (to provide a conservative estimate of effect size for a caring for country participant
versus non-participant). Non-significant predictors were eliminated one by one, starting with
the variable with the lowest standardised beta value. Regression models were re-evaluated
after each deletion until only significant predictors remained.
The associations between caring for country and clinical outcomes were tested by backwards
stepwise multivariate regression using logistic regression for binary outcomes, linear
regression for continuous outcomes and ordinal logistic regression for CVD risk. Sociodemographic variables and clinically significant health behaviours (smoking, alcohol use and
exercise) were included alongside the weighted composited caring for country scale score
divided by its inter-quartile range. Non-significant predictors were deleted one by one, as
described above. Five women were excluded from the BMI and abdominal obesity
regression models because they were pregnant.
Evaluation criteria for the clinical outcome models were (i) clinical plausibility, (ii)
satisfactory diagnostic plot of standardised residuals versus fitted values for continuous
variables and (iii) satisfactory Hosmer-Lemeshow goodness-of-fit statistic for binary
outcomes [344].
Ethics approval for this study was obtained from Charles Darwin University (H04053) and
the NT Department of Health and Community Services (04/35). All statistical analyses were
performed on Stata software [344].
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11.3. Results
Ten participants were unable to have weight and height measured on standardised equipment
and several questionnaire items were incomplete (Table 11.1). One participant declined a
blood test and seventeen additional HbA1c samples were incorrectly processed by the
pathology provider. Seventeen urine samples were of insufficient volume to perform an ACR
or had leaked during transport. The K5 scale (response rate 90%) was discontinued half way
through the study period because of workforce shortages in the study team.
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Table 11.1: Overall cohort characteristics and comparison by place of residence
All participants
Mean (SD)
Socio-demographics
Participants
% Male
Age (years)
Income level *
Education level †
Health Behaviours
Current Smoker (%)
Drinks Alcohol (%)
Exercise frequency ‡
Takeaway consumption§
Store Fruit consumption §
Store Vegetable consumption §
Bush meat consumption §
Bush fruit and vegetable consumption §
Mean composite caring for country score
Clinical outcomes
Mean body mass index (kg/m2)
Prevalence Abdominal Obesity (%)
Mean systolic blood pressure (mmHg)
Mean diastolic blood pressure (mmHg)
Prevalence type two diabetes (%)
Mean HbA1c (%)
Mean HDL (mmol/L)
Mean lipid ratio (Total cholesterol:HDL)
Prevalence ACR > 3.4 mg/mmol (%)
Mean Kessler 5 score
Mean CHD risk (%/10 years)
Mean NZ guidelines 5 year CVD risk category¶
Notes: *: 1= lowest income, 2= medium income level, 3= highest income.

Township residents
n

Mean (SD)

298
59%
31.0 (10.1)
1.74 (0.47)
2.91 (0.99)
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Homelands residents
n

Mean (SD)

196
60%
31.1 (10.2)
1.63 (0.52)
3.07 (1.04)

186

n

P**

102
56%
30.8 (10.1)
1.95 (0.22)
2.56 (0.8)

89

NS
NS
<0.001
<0.001

73%
30%
3.08 (0.87)
2.08 (0.64)
2.41 (0.73)
2.41 (0.73)
3.42 (0.75)
3.11 (0.94)
1.93 (0.68)

285
286
280
280
280
280
280

75%
31%
2.89 (0.90)
2.16 (0.66)
2.47 (0.79)
2.48 (0.77)
3.19 (0.79)
2.82 (0.93)
1.58 (0.49)

195
196
191
191
191
191
191

71%
28%
3.48 (0.64)
1.91 (0.56)
2.28 (0.54)
2.28 (0.60)
3.91 (0.32)
3.73 (0.58)
2.61 (0.41)

90
90
89
89
89
89
89

NS
NS
<0.001
<0.001
NS
NS
<0.001
<0.001
<0.001

22.9 (5.7)
43%
114 (16.4)
70.4 (10.9)
7.4%
5.79 (1.15)
1.09 (0.27)
4.64 (1.42)
32%
6.58 (2.12)
5.88 (5.46)
3.00 (1.10)

288
291
296
296
297
280
297
297
281
160
153
295

23.2 (5.7)
45%
113 (17.2)
69.7 (11.2)
7.7%
5.73 (0.91)
1.07 (0.27)
4.62 (1.40)
32%
6.71 (2.24)
5.94 (5.46)
3.04 (1.14)

195
190
194
194
196
188
196
196
184
125
107
194

22.4 (5.7)
38%
115 (15.0)
71.8 (10.0)
6.9%
5.90 (1.52)
1.11 (0.26)
4.67 (1.46)
33%
6.09 (1.56)
5.72 (5.51)
2.93 (1.02)

93
101
102
102
101
92
101
101
97
35
46
101

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

†: 1= no formal education, 2= primary school, 3= lower secondary, 4= year ten, 5= year twelve, 6= post school qualification.
‡: 1= none, 2= one or two times a week, 3= three or four time a week, 4= more than four times a week.
§: 1= never, 2= sometimes, 3= most days, 4= every day.
¶: Each unit represents a change in CVD risk of 5% over 5 years.
**: Comparison between township and homelands residents.
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Homelands residence was significantly associated with marginally higher income, lower
educational attainment, less takeaway consumption, more frequent bush food consumption,
more frequent exercise and greater participation in caring for country activities (Table 11.1).
Correlation coefficients demonstrated significant associations within groups of sociodemographics and health behaviours, and between these and the clinical outcomes.
Correlation coefficients were generally small to moderate, ranging from 0.13 to 0.73 (Pvalue range 0.05 to <0.001), and all were included in the regression modelling. The
directions of the relationships were, in all cases, as expected (for example, greater age
correlated with more clinical outcomes). Detailed results are available from the
corresponding author (Appendix 10, p457).
Adjusting for socio-demographic factors, residence and health behaviours, an inter-quartile
range rise in the weighted composite caring for country scale score was significantly
associated with more frequent exercise and bush food consumption and with better health on
most clinical outcomes (lower BMI, less abdominal obesity, less diabetes, lower blood
pressure, lower HbA1c, higher HDL, normal ACR, lower psychological distress and lower
CVD risk) (Tables 11.2 & 11.3). Caring for country was not associated with smoking,
alcohol use or the frequency of consumption of store produce or takeaway. Caring for
country demonstrated inverse trends for lipid ratio and CHD risk but these were not
statistically significant. All significant clinical outcome models met our evaluation criteria.
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Table 11.2: Significant associations between caring for country participation, health behaviours and clinical outcomes following multivariate
regression
Caring for country participation
Odds Ratio (95% CI)
Coefficient (95% CI)

P

Health Behaviours
Greater exercise participation

2.90 (1.60 to 5.25)

-

<0.001

Greater bush meat consumption

4.23 (2.05 to 8.74)

-

<0.001

Greater bush fruit and vegetable consumption

3.36 (1.78 to 6.35)

-

<0.001

-

-2.83 (-4.56 to -1.10)

0.001

0.43 (0.26 to 0.72)

-

0.001

Difference in systolic blood pressure (mmHg)

-

-7.59 (-12.01 to -3.17)

0.001

Difference in diastolic blood pressure (mmHg)

-

-3.15 (-6.17 to -0.14)

0.04

Having type two diabetes

0.12 (0.03 to 0.52)

-

0.001

Difference in HbA1c (%)

-

-0.45 (-0.79 to -0.11)

0.01

Difference in HDL (mmol/L)

-

0.06 (0.01 to 0.12)

0.02

Difference in Lipid ratio (Total cholesterol:HDL)

-

-0.07 (-0.35 to 0.21)

NS

Having ACR > 3.4 mg/mmol

0.28 (0.13 to 0.60)

-

0.001

Difference in Kessler 5 score

-

-0.97 (-1.64 to -0.31)

0.002

Difference in CHD risk (%/10 years)

-

-0.72 (-1.79 to 0.35)

NS

Difference in NZGG 5 year CVD risk category*

-

-0.77 (-1.43 to -0.11)

0.023

Clinical Outcomes
Difference in body mass index (kg/m2)
Having Abdominal Obesity

Notes: HbA1c = glycated haemoglobin, HDL = high density lipoprotein, ACR = urinary albumin to creatinine ratio, K5 = five-item version of the Kessler
Psychological Distress Scale, CHD = coronary heart disease, NZGG = New Zealand Guidelines Group, CVD = cardiovascular disease, NS = not significant.
* Each unit of change represents a change in CVD risk of 5% over 5 years.
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Table 11.3: Detailed estimates for the final NZ guidelines CVD risk category
multivariate regression model

Coefficient* (95% CI)

P

-1.18 (-1.72 to -0.65)

<0.001

Age (years)

0.16 (0.13 to 0.19)

<0.001

Education level

0.32 (0.06 to 0.58)

0.017

Homeland resident

0.96 (0.17 to 1.74)

0.017

-0.47 (-0.80 to -0.14)

0.005

1.73 (0.99 to 2.47)

<0.001

-0.77 (-1.43 to -0.11)

0.023

Final model variables
Female gender

Exercise participation
Current smoker
Caring for Country participation

Note: * Each unit of change represents a change in CVD risk of 5% over 5 years.

11.4. Discussion
Using a systematically developed and validated measure of Indigenous participation in
caring for country [479], we have demonstrated several significant and substantial
associations with health outcomes relevant to excess Indigenous morbidity and mortality.
Consistent with previous work [505] and internationally articulated models of Indigenous
health promotion [522], caring for country was associated with better nutrition, more
frequent physical activity and fewer chronic disease risk factors and diagnoses. Our findings
are consistent with other reports of better health outcomes among homelands residents [89,
382, 383], in addition, we offer an explanation (caring for country) for these associations
from an Indigenous viewpoint [479].
Unexpectedly, homelands residence was associated with worse clinical outcomes when
controlling for caring for country (Table 11.3), perhaps because (i) more homelands people
with chronic disease participated in the study, having less access to medical care than
township residents, (ii) unwell Indigenous patients often return to homelands to ‘make
themselves well’ or (iii) caring for country explains the superior health outcomes found in
the homelands. This last possibility indicates a strength of our study, through the
identification of a potential mechanism for how improved outcomes associated with
homelands residence may come about.
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Even within a small sample size, we have demonstrated statistically significant associations
between caring for country participation and positive health outcomes. Non-significant
findings also showed trends consistent with our expectations. Our findings contribute
preliminary empirical epidemiological support for (i) the Indigenous assertion that caring for
country may deliver health gains through social, cultural and behavioural pathways [505]
and, (ii) Indigenous requests to conduct research on workable solutions based on social and
cultural determinants of health [397].

11.4.1. Study limitations
We are unable to determine the causal direction of the associations between caring for
country and health outcomes. We have previously identified plausible pathways [505] and,
given the present findings a longitudinal and/or intervention study is now merited to
elucidate the causal direction of these associations.
The lower than expected cohort prevalence of T2DM in our study suggests that volunteers
for a preventive health check may not be representative of population morbidity. However,
our sampling strategy to include participants with varying participation in caring for country
was reliable and involved just under a quarter of the eligible population. Given this, and as
the age structure of this sample did not differ significantly from the most recent census
[129], significant bias is unlikely. Moreover, if those with established disease or poor health
are self-excluded, our findings may constitute (i) a conservative estimate of health benefit
and (ii) an implied causal-link to better health because unwell people (physically unable to
care for country) were (self-)excluded.
Several of our measures were crude and reliant on self-report. While self-reported smoking
status appears reliable [177], nutritional assessment is notoriously inaccurate [232]. By
contrast, our caring for country measure was robust, validated using (i) test-retest validity,
(ii) proxy respondent completion and (iii) rigorous statistical analysis [479]. Our items,
piloted and refined with Indigenous health workers in preparation for the study, were
considered comprehensible and in a suitable format for this population. Plausible
associations between caring for country, health behaviours and clinical outcomes support
this assessment.
Neither of our cardiovascular risk measures has been validated for use in this population.
Absolute CHD risk can be used in those aged thirty and older and is known to underestimate
risk [196], while the NZ CVD risk chart requires all men and women aged 44 or less be
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allocated the same age-specific risk. In both cases, however, we believe our findings are a
conservative estimate of risk. Other risk factors, such as abdominal obesity and elevated
ACR (both demonstrating significant inverse associations with caring for country), are
proposed to contribute, independently of traditional risk factors, to cardiovascular risk [196].
To improve clinical assessment and interventions for cardiovascular risk for Indigenous
Australians, we now require cardiovascular risk calculators that incorporate these risk
factors, and that are extended to younger age groups.
Finally, the generalisability of our findings to other Indigenous contexts is uncertain given
the diversity in language, land tenure and cultural expression. Further studies are required to
explore this possibility.

11.5. Conclusion and Implications
Using a systematically developed and tested measure of Indigenous caring for country, we
conclude that there are significant and substantial associations between this Indigenousasserted health promotion activity and health outcomes relevant to excess morbidity and
mortality in this Arnhem Land community.
We propose three main implications of these findings. First, our results provide preliminary
empirical support for long-standing Indigenous demands for institutional investment for
Indigenous peoples to manage their country [503]. This strategy appears likely to deliver
ecological health gains [526], sustainable economic development and, possibly, human
health gains via social, physical and cultural pathways [505].
Second, our findings suggest careful reconsideration of conflicting Indigenous affairs
policies that are simultaneously discouraging connections with country [434] and fostering
Indigenous natural resource management [523]. Our findings indicate that homelands foster
important health promoting activities that appear to deliver both ecological and human health
gains [496].
Finally, our research demonstrates the potential importance of collaborative engagement
with Indigenous-asserted health promotion activities to identify appropriate interventions
with which to tackle seemingly intractable disadvantage in remote Australia.
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Section Four
Conclusion
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Chapter 12 Discussion
The AHC is a complex intervention. At the time of its implementation in this study, the AHC
had a standardised mandatory format [19]. However, the PHC contexts in which the AHC is
applied across Australia are diverse. This diversity means that standardised interventions
such as the AHC are likely to have variable effects in different communities [160, 331]. Part
of the diversity, in terms of the community participating in my research, was the aspiration to
use the health data from the AHC to explore caring for country as a health promotion
activity.
The remote PHC service participating in this study has many features in common with
remote Aboriginal health services in other areas. These include (i) the high burden of acute
care, (ii) the high burden of premature mortality, particularly associated with CVD [9, 12],
(iii) workforce shortages for all PHC professionals relative to the identified needs of the
community [113] and (iv) inadequate PHC systems for the delivery of high quality
coordinated primary health care [355]. There were also features of this community that were
different and may contribute some limitations to the generalisability of my findings to other
remote PHC services. These included (i) relatively better access to visiting referred services
compared to smaller remote communities and (ii) my long-term involvement in the study
community as a PHC practitioner, researcher and advocate (Appendix 11, p463) motivated
to implement preventive health care.
Nevertheless, my studies contribute new knowledge regarding the potential impacts of the
AHC in a remote PHC setting, arguably representative of the greatest health and social
disadvantages in Australia. Thus, my objectives in this concluding chapter are to:
•

summarise my principal research findings related to my research objectives;

•

summarise the key contributions of my work to the research literature;

•

summarise the general strengths and weaknesses of my studies;

•

discuss the implications of my findings for health policy and practice;

•

suggest further areas for research arising from my findings.

12.1. Principal findings related to my research objectives
In my introductory chapter, I outlined four broad research objectives to be addressed in my
thesis (Chapter 1, p27). Against each of these objectives, below I outline my principal
findings and what my findings contribute to the research literature.
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12.1.1. Objective 1: To determine what the systematic delivery of the AHC
contributes to the identification of chronic conditions and the delivery of
preventive clinical services compared with PHC documented prior to the AHC.

To address this objective I (i) undertook a policy critique and literature review regarding the
contribution of the mandatory AHC items to fulfilling the stated objectives of the AHC in a
remote PHC context (Chapter 3, p77), (ii) systematically implemented an outreach AHC
program (cross-sectional study) in collaboration with the PHC service (Chapter 4, p112) and
(iii) audited AHC participants’ medical records over the two years prior to the date of AHC
participation and over the two years following the date of AHC participation to determine
the contribution of the AHC to the diagnosis of chronic conditions, delivery of preventive
clinical services, and PHC service usage (Chapter 5, p135).

12.1.1.1. Principal Findings
In the policy critique (Chapter 3, p77), I identified several issues relevant to the stated
objectives of the AHC in a remote Aboriginal PHC service. These include: (i) a deficient
rationale linking the individual and population objectives of the AHC, (ii) a lack of clarity
regarding the implementation of the AHC, (iii) problems arising from the construction of the
AHC as a ‘mandatory’ list of services, (iv) inconsistencies in the ‘mandatory’ content of the
AHC and (v) deficiencies in the AHC documentation regarding the rationale for some of the
mandatory AHC services.
Following a review of the evidence for the mandatory AHC services in a remote PHC setting
(Chapter 3, p77), I demonstrated that: (i) eight of the mandatory AHC services appear to
satisfy the population and individual objectives of the AHC and could be transferable to
remote PHC and (ii) the remainder of the mandatory AHC items have potential contextual
constraints in remote PHC in achieving one or both of the stated objectives of the AHC.
Further information within the MBS guidelines and the AHC supporting documentation is
required to enable remote PHC practitioners to make an informed decision regarding the
scope of services that should be offered during a health assessment consultation.
Upon systematic delivery of an outreach AHC program in the participating community
(Chapter 4, p112), I demonstrated that: (i) the AHC identifies a significant burden of lifestyle
risk factors, communicable diseases and chronic conditions, (ii) 549 chronic conditions were
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identified among 298 AHC participants, (iii) 435/549 (80%) of the chronic conditions were
newly identified during the AHC and (iii) 135/435 (31%) of the newly identified chronic
conditions could have been identified based on clinical information already present within
patients’ medical records. The three most prevalent chronic conditions among AHC
participants were (i) blood lipid levels outside the Indigenous-specific target range stipulated
by Australia’s National Heart Foundation (89%) [193, 194], early stage renal impairment
(40%) [338], and elevated CVD risk using the New Zealand Guidelines Group handheld
chart (25%) [173]. Of relevance to the principal cause of premature mortality in this
community, men were demonstrated to have a greater burden of elevated CVD risk than
women.
With regards to the delivery of preventive clinical services (Chapter 5, p135), I demonstrated
that: (i) prior to the AHC, the recorded delivery of the mandatory AHC preventive clinical
services showed significant variation, (ii) some services (particularly those with contextual
constraints in fulfilling the stated objectives of the AHC) were infrequently recorded, (iii)
adversely affecting men, a gender-based discrepancy in the recorded delivery of preventive
clinical services was apparent in two years prior to the AHC, (iv) by implication, systematic
delivery of the mandatory AHC items remediated this gender-based discrepancy in
preventive care and (v) compared with care prior to the AHC, the recorded delivery of three
preventive interventions following the AHC increased significantly (P<0.001): (a) recorded
delivery of adult immunisations increased 8.8 fold, (b) recorded delivery of chronic disease
care planning increased 3.6 fold and (c) recorded delivery of brief interventions for lifestyle
risk factors increased between four and ten fold.
Participation in the AHC was also associated with changes in the cohort’s PHC service use
following the AHC compared with PHC service use prior to the AHC. These changes
included: (i) a decline in the number of acute care presentations, (ii) a decline in the number
within the cohort with no PHC attendance (χ2=14.3, P<0.001), (iii) an increase in the mean
number of consultations for chronic illness care (P<0.001) and (iv) an increase in the mean
number of consultations for well persons’ check-ups (P<0.001). These changes in PHC
service usage indicate partial fulfilment of one of the aims of the AHC – to reorientate PHC
from acute/reactive care to a more preventive focus.

12.1.1.2. Contribution to the research literature
There has been one other published critique of the AHC [137]. Compared to this previous
study, my critique and review of the mandatory AHC services makes several contributions.
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First, I have considered a broader range of evidence and public health literature relevant to
the real-world effectiveness of the mandatory AHC services rather than a narrow focus on
studies of efficacy. Second, I have provided a more detailed policy critique, highlighting the
problems arising from the construction of the AHC as a mandatory list of preventive clinical
services. Third, my evaluation is from the perspective of remote PHC – a context typified by
inadequate resources relative to the identified needs of the population and the setting of the
greatest health and social disadvantages for Indigenous Australians. As a result, I have: (i)
identified clinical preventive services that are potentially transferable to remote PHC and (ii)
identified a range of contextual factors and complementary population interventions that
could inform the decision making of remote PHC practitioners to deliver a given preventive
clinical service during a health assessment consultation.
My findings confirm the burden of communicable and chronic conditions [74, 75, 200] and
the recorded delivery of preventive clinical services [350] in previously published studies
involving remote Indigenous peoples. To date, there has been one other published study on
the contribution of the AHC to PHC in an urban Aboriginal medical service (relatively well
resourced) [200]. My research is an evaluation of the AHC in a remote PHC setting and thus
contributes some new findings to the research literature.
First, I have investigated the contribution of the AHC to the identification of chronic
conditions by determining the proportions of (i) chronic conditions newly identified during
the AHC, (ii) chronic conditions that had been overlooked during previous PHC and (iii) the
extent to which chronic conditions identified during the AHC constituted a false positive or
false negative classification.
Second, I have presented data on PHC service usage pre and post AHC, demonstrating (i)
better engagement by AHC participants with the PHC service following the AHC, (ii) a
change in PHC service usage towards provision of more preventive care following the AHC,
(iii) a relative decline in acute care presentations for AHC participants following the AHC
compared with care documented prior to the AHC and (iv) the improved delivery of
preventive interventions following the AHC compared to PHC documented prior to the
AHC.
Third, I determined what preventive clinical services the mandatory AHC items contribute to
PHC compared with health care documented prior to the implementation of the AHC.
Fourth, with regards to preventive clinical services documented prior to the AHC, I have
demonstrated that there are significant differences in preventive care experienced by men
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and women in this community. This implies that systematic delivery of the AHC may
contribute to equitable delivery of preventive clinical services in settings where gender-based
disparities in PHC exist.

12.1.2. Objective 2: To determine the effectiveness of mandatory AHC items
dependent on referred care for follow-up and treatment

To address this objective (Chapter 6 p168), I audited AHC participants’ medical records for
the recorded completion of AHC-initiated referrals to (i) the women’s cervical cancer
screening program (core PHC program) and (ii) three visiting referred services: ENT,
dentistry and audiology. The outcomes of referrals to visiting services were also audited to
determine if the referrals were appropriate.

12.1.2.1. Principal Findings
I demonstrated that the proportion AHC initiated referrals to visiting services with record of
referral completion was low: (i) 33% for dentistry, (ii) 4% for audiology and (iii) 3% for
ENT. By contrast, the proportion with referral completion for the women’s Pap smear
program was higher: 67%. For those few with recorded completion of referred care with a
visiting service, most had conditions that warranted further investigation and/or intervention
by the respective referred service. A gradient in the proportion of those referred who had
documented referral completion was apparent based on the availability of the referred service
(Pap smear > dentistry > audiology > ENT). I also demonstrated that the delay in accessing
referred care was significant in this PHC service. The mean time in days, from the
identification of need during AHC participation, to the first instance of review with a
referred service was: (i) 384 days for a Pap smear, (ii) 478 days for dentistry, (iii) 454 days
for audiology and (iv) 484 days for ENT. Extant systems for patient referral, patient recall,
patient transport and quality assurance procedures to ensure referral completion were
rudimentary or absent, potentially compromising the referrals made during AHC program.
12.1.2.2. Contribution to the research literature
There has been one previous study reporting the proportion of AHC participants referred to
dentistry and audiology services in a relatively well resourced urban setting [200]. My
findings report the proportion of AHC participants referred to these two services in a remote
setting. In addition, I reported the proportion of AHC participants identified as requiring
referral to ENT services. Further, with regards to referrals initiated during the AHC, I
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determined (i) the proportion of referrals that are recorded as completed and (ii) the
appropriateness of the referrals to visiting services based on analysis of the outcomes of the
specialist consultation.
Finally, I identified a number of health service and policy issues for remote PHC arising
from the findings related to this objective. First, I identified the need to remove the policylevel barrier to access audiology services. I reported that a third (18/54) of AHC participants
identified with a suspected hearing impairment failed to satisfy the eligibility criteria for
audiology testing [298 p339]. Second, I identified that the demand for visiting referred
services outstrips the current supply of these services. A significant increase in these services
is required to meet the population burden of disease. Alternatively, consideration should be
given to other models of care to increase access to dental, audiology and ENT services. In
particular I highlighted an international precedent in the training of Aboriginal dental aides
to deliver services in remote areas [361]. Third, I highlighted the need to improve the extant
PHC systems for referral, recall, patient transport and assurance of referral completion.

12.1.3. Objective 3: To determine if the introduction of CVD risk assessment
within the AHC results in better identification of elevated CVD risk and
improved recorded delivery of preventive care for CVD

To address this objective, I (i) audited AHC participants’ medical records for diagnoses
related to elevated CVD risk prior to the AHC (Chapter 4 p112) and (ii) used an interrupted
time series study to determine if there were changes in the recorded delivery of preventive
care for CVD before and after the AHC (the intervention) for participants identified with
elevated CVD risk during the AHC (Chapter 7 p188).
12.1.3.1. Principal Findings
Seventy-five (25%) AHC participants were identified as having elevated CVD risk (Chapter
4, p112). Of these 63 /75 (84%) were newly identified during the AHC. Among those newly
identified with elevated CVD risk, 31/63 (49%) could have been identified based on clinical
information already in their medical records on the day of the AHC. Identification of
elevated CVD risk during the AHC was associated with improvements in preventive care for
64 participants who met the inclusion criteria for the time series study (Chapter 7, p188).
There were significant improvements in the recorded delivery of CVD secondary prevention
services (30% to 53%), and prescription of CVD related medications (28% to 89%)
(P<0.001). For 58 time-series participants who also had a repeat standardised clinical
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assessment, there was a 20% relative reduction in the mean estimated absolute CVD risk
(P=0.004) at an average of 1.2 years following participation in the AHC. However, there
were no significant changes in the mean number of PHC consultations or mean number of
CVD events or iatrogenic events.

12.1.3.2. Contribution to the research literature
Several population health assessment studies have reported the population prevalence of
isolated CVD risk factors [74, 75, 200] and gaps in the recognition of elevated CVD risk for
Australian Indigenous populations [223]. In addressing this objective, I have contributed
several findings to the research literature. First, I reported the proportion of AHC participants
identified with elevated CVD risk using assessment tools recommended by Australia’s
National Heart Foundation [174, 527]. Second, I have demonstrated that holistic CVD risk
assessment leads to earlier and better identification of those with elevated CVD risk
compared with PHC before the AHC. Third, I have demonstrated that identification of
elevated CVD risk during the AHC can lead to statistically significant improvements in
preventive care for CVD and a relative reduction in the cohort’s estimated absolute CVD
risk in the short term. Finally, I also identified significant constraints in the capacity of the
PHC service to provide ongoing preventive care for CVD and a relatively low level of
medication dispensing for persons prescribed medications to lower their CVD risk. A key
implication of these findings is that further thought should be given to the reorientation of
remote PHC services to the care of chronic conditions in order for there to be progress in
decreasing this principal cause of mortality in remote areas.

12.1.4. Objective 4: To use the population health data collected during the AHC
to investigate an Aboriginal asserted health promotion activity. Specifically, the
associations between “Caring for Country” participation and health outcomes
relevant to excess Aboriginal morbidity and mortality

I used mixed methods to address this objective. These included: (i) a literature review
(Chapter 8, p213), (ii) an in-depth interview drawing on phenomenological principles
(Chapter 9, p223), (iii) development and preliminary validation of a questionnaire designed
to measure caring for country participation (Chapter 10, p243) and (iv) multi-variate
regression analysis to explore associations between caring for country participation and
health outcomes using the cross-sectional health data from the AHC program (Chapter 11,
p269).
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12.1.4.1. Principal Findings
Drawing on diverse academic fields including anthropology, health geography, ecology,
psychometrics and epidemiology, I found that there was a theoretical basis for
conceptualising participation in caring for country activities as a health promotion activity
[452, 505]. The array of possible benefits included both biophysical and social determinants
of health. Based on my observations within this community over many years and an in-depth
interview with a key informant, activities involved in caring for country could be regarded as
health promoting based on the relatedness and practical engagement of Aboriginal peoples
with country [479]. In this community there is a linguistically distinct health construct, Anngurrunga-wana, that describes this relationship. I demonstrated the preliminary validity of a
questionnaire designed to measure this construct [479], and reported significant associations
with better health. Controlling for socio-demographics and health behaviours, multivariate
regression revealed significant and substantial associations between greater caring for
country participation and health outcomes associated with excess Aboriginal morbidity and
mortality [501]. To provide a conservative estimate of the difference between participants
and non-participants in caring for country I used an inter-quartile range rise in the weighted
composite CFC score. Participation in caring for country was significantly associated with
more frequent physical activity, better diet, lower BMI, less abdominal obesity, lower
systolic blood pressure, less diabetes, lower HbA1c, non-elevated ACR, higher HDL, lower
K5 score and lower CVD risk. The causal direction of these associations requires
clarification (see below: further research questions).

12.1.4.2. Contribution to the research literature
Previous research has reported that better health outcomes can occur for those who reside in
Aboriginal homelands compared with those who reside in remote Aboriginal townships [89,
382, 383]. However, how these better health outcomes are achieved from an Aboriginal
perspective has not been investigated systematically at a population level. Thus, my
exploratory research, conducted at the request of Aboriginal land-owners in the participating
community, contributes several new findings to the Indigenous public health literature. First,
a theoretical basis for caring for country as a health promotion activity was outlined drawing
on literature from diverse disciplinary fields [452, 505, 528]. Second, caring for country as a
health promoting activity was contextualised in the research setting through a key informant
interview, contributing (i) a linguistically distinct holistic health construct, (ii) support for
ecological, relational context and critical population health approaches to understanding
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Aboriginal therapeutic landscapes and (iii) an extension of the therapeutic landscape concept
to include metaphysical agency in health-place relations for Indigenous Australians. Third,
the preliminary validation of a questionnaire designed to measure the locally articulated
health construct An-ngurrunga-wana, is potentially a significant advance on current methods
used measure cultural attachment by peak organisations such as the ABS [95]. Fourth, the
associations demonstrated between greater caring for country participation and better health
[501], contribute (i) an important validation of Aboriginal requests to investigate health
interventions that work for them [397] and (ii) an illustration of how collaborative
participatory research can potentially identify policy relevant interventions towards healthy
and sustainable livelihoods in remote areas [496, 529, 530].

12.2. General strengths and limitations
In addressing my primary research objectives, strengths of my studies included (i) the
sample age profile that closely resembles the most recent census [129], (ii) estimation of the
population prevalence of elevated CVD risk – the principal cause of premature Indigenous
mortality [9], (iii) the detailed exploration of the role of the AHC in the identification of
chronic conditions and recorded delivery of preventive clinical services compared to primary
health care documented pre and post AHC, (iv) the high proportion of medical records
audited (where relevant), (v) the strong repeat validity demonstrated on repeat audit of the
clinical records, (vi) an evaluation of the contribution of the AHC to preventive care in a
very challenging remote PHC setting where the health disadvantages are great [9], (vii) the
theoretically driven and locally contextualised research into caring for country using mixed
methods and (viii) the collaborative participatory approach that I have undertaken in the
research process [1, 4, 7].
Potential limitations of my studies include: (i) selection bias, (ii) detection bias, (iii) bias in
medical record auditing, (iv) the absence of a control group for studies investigating
intervention aspects of the AHC and (v) my long-term involvement in the research setting as
a PHC practitioner, researcher and advocate. Concerning selection bias, the sample
population comprised volunteers for an outreach program of preventive health checks and
covered just under a quarter of the enumerated population aged between 15 and 54 years
[129]. Participants may not have been representative of the population burden of disease
because: (i) as volunteers, they may be more health conscious [31], (ii) those with
established chronic illness may not have participated because they were already receiving
care and (iii) our sample was not a formal stratified random sample. However, the population
prevalence of lifestyle risk factors, abnormalities identified on examination and burden of
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chronic conditions demonstrated similarities with previous studies in other Indigenous
populations [74, 75, 200].
Regarding detection bias, the variable involvement of RANs, AHWs and myself
(practitioners with different skills in diagnosis) in disease detection manoeuvres may have
contributed to an underestimate of the disease burden in this sample. Similarly, a range of
self-reported measures were used in the AHC. However, in terms of practicality, self-report
was the only feasible option and our interviewer-administered questionnaire was developed
and piloted with senior AHWs, and Aboriginal community members to maximise face
validity. Again, the population prevalence of lifestyle risk factors, abnormalities identified
on examination and burden of chronic conditions demonstrated similarities with previous
studies in other Indigenous populations [74, 75, 200].
Several biases are possible in medical record auditing. These include recording bias, where
clinicians fail to record services that are delivered [356, 357], the experience of the auditor
[358, 359], and the type of data abstracted [341, 358]. While little can be done to remedy
historical recording biases, several aspects of my approach have contributed to reliable
results: (i) I, as the auditor, was experienced and familiar with the medical records in the
research setting, (ii) audit tools were refined through pre-pilot studies [341] and (iii) the
majority of data points were clear and unambiguous – not requiring any qualitative
judgements to be made [341, 359]. This indicates satisfactory construct validity through the
auditing of defined clinical services, and adequate criterion and content validity through the
involvement of an expert panel of clinicians and researchers in the design of the paper-based
audit tool and audit protocol [341]. The strong intra-rater agreement demonstrated in my
studies is consistent with good study design.
The lack of a control group for evaluating interventions following participation in the AHC
limits my ability to clearly determine causal relationships regarding (i) changes in PHC
service usage, (ii) recorded delivery of preventive interventions and (iii) the effectiveness of
referrals initiated during the AHC. Our ethics approval required written informed consent to
access participants’ medical records. This stipulation would have made it difficult to
unobtrusively recruit a control group. The alternative of randomly allocating AHC
participants to intervention or control groups would have been (i) difficult to justify given
the high burden of disease and identified needs in this PHC service and (ii) difficult to
conceal within a single PHC service. Furthermore, within a population with a high burden of
premature CVD related mortality, withholding any interventions that could potentially
reduce CVD risk would be unethical. In the case of the interrupted time series study
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involving participants identified with elevated CVD risk, the historical controls provided by
the quasi-experimental design provided a robust alternative to a parallel control group [365].
Alternative study designs for the evaluation of complex interventions such as the AHC
include (i) cluster randomised trials involving different communities, and (ii) stepped wedge
designs within a single community [531].
Finally, my involvement in the implementation of the AHC, follow-up of clients, and longterm participation in the PHC service is likely to have been a significant factor in the
observed increase in preventive interventions delivered subsequent to the AHC. An impact
of this magnitude may not necessarily be expected with large scale implementation of the
AHC in other remote PHC settings. Thus my involvement in the research setting may
constitute a limitation to the generalisability of my intervention findings. Alternatively, my
involvement may illustrate the scope of improvements possible to preventive care in a
remote PHC setting through clinical leadership.

12.3. Implications for health policy
My studies have raised several policy implications regarding the AHC. First, the
construction of the AHC as a mandatory pre-determined suite of preventive clinical
preventive services is clearly problematic. Greater clinical discretion would align the AHC
with international guidelines for the delivery of the PHE. The AHC guidelines and reference
material also need to be revised to provide better information for PHC practitioners, in
keeping with the principles of guideline formation espoused by the USPSTF [36, 37]. For
remote PHC practitioners, the nomination of a core set of preventive clinical services within
the MBS item descriptor that potentially satisfy both the individual and population objectives
of the AHC would help focus the efforts of PHC practitioners in under-resourced settings. In
particular, there needs to be improved clarity within the AHC item descriptor and reference
material regarding manoeuvres for chronic disease detection, especially concerning the
identification of early renal impairment and elevated CVD risk [174, 223]. Other
improvements to the AHC supporting documentation could include (i) identification of some
of the contextual constraints that could better inform clinical decision making whether or not
to deliver a given preventive clinical service [148], (ii) a clearer rationale for recommending
each preventive service, especially where this is currently omitted [36] and (iii) identification
of complementary community level interventions that may improve the effectiveness of
preventive services delivered in the AHC. Addressing these issues may (i) increase the
uptake of the AHC [67], (ii) improve the quality of the service for clients and (iii) optimise
the health gains achieved through systematic delivery of the AHC.
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The systematic delivery of the mandatory AHC items in my study demonstrated several
health policy implications regarding workforce issues. First, policy level barriers limiting
access to audiology services for Aboriginal adults [298 p339] are an impediment to
providing definitive diagnosis and treatment subsequent to hearing loss assessment during
the AHC. Consideration should be given to broadening the eligibility criteria for this service.
Second, access to visiting referred services needs to be commensurate with the burden of
disease for the benefits of early detection and intervention during the AHC to be fully
realised. Policy options include: (i) providing more frequent visiting services, (ii) creating
appropriate incentives to support residential specialist services in remote and regional areas –
for example public dental services and (iii) developing an Indigenous workforce to deliver
some basic specialist services – for example, the Alaskan Aboriginal dental aide program
[361]. Policy consideration should also be given to ways in which key specialist services can
be better integrated within core PHC programs. Strategies may include: (i) investing in PHC
staff to deliver key diagnostic procedures and (ii) supporting them with program monitoring,
quality assurance and visiting specialist services input.
Third, a paradigm shift in health policy and administration is required to shift the mode of
PHC delivery from reactive acute care to the care of chronic conditions. While an evidencebased framework for this policy agenda is well developed [81, 172], its implementation,
particularly in remote areas, will require significant policy commitments. This includes the
recruitment, training and retention of an appropriate workforce commensurate with the
chronic disease burden [81, 172, 355]. This expanded workforce needs to be supported by
capital investment in infrastructure, housing for health staff and patient transport systems.
Further implications regarding improved coordination of the AHC with chronic disease care
are described in the health practice section below.
The preliminary validation of caring for country as a potential health promotion activity has
several policy implications. For policy makers, my findings contribute to better
understanding the importance of supporting homelands communities for better Aboriginal
health outcomes [89, 381, 382, 383]. Furthermore, my findings should prompt
reconsideration of the current policy agenda towards ‘mainstreaming’ remote communities
and ‘freezing’ support for remote homelands [435, 440]. Moreover, my findings indicate that
caring for country on the Aboriginal estate presents an opportunity for investment in the
provision of essential environmental services [451, 496]. Portended policy initiatives to
adapt to and mitigate the effects of climate change means that Aboriginal landholders are
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well placed to develop sustainable enterprises based on the provision of environmental
services [530, 532]. Investment in this area is desired by Aboriginal landowners [482], and
may potentially deliver better environmental and human health outcomes [533], particularly
affecting the social determinants of health [505]. A recently published study also suggests
that supporting caring for country has a potential to deliver economic savings in the care for
chronic conditions in PHC and more expensive hospital admissions [534].
Finally, with regards to the NTER and the current federal Government policy to ‘close the
gap’ in health outcomes between Indigenous and non-Indigenous Australians, my research
suggests that the current emphasis on increasing the uptake of the AHC [16] in its current
format, is unlikely to deliver the health gains required to close the health gap within a
generation. The majority of the health gap is attributed to the burden of chronic conditions
[9]. Effective primary health care for chronic conditions requires flexibility and adaptability
of care to the needs of individual patients – often described as a ‘patient-centred’ approach
[172, 285]. The mandatory structure of the AHC contravenes the principles of patient centred
care, and may in some under-resourced PHC settings constitute an opportunity cost for PHC
practitioners.
However, I am not suggesting that the AHC should be abandoned in remote PHC settings.
On the one hand, I have demonstrated that systematic delivery of the PHE as an outreach
service in an under-resourced PHC setting can make important contributions to population
health. On the other, I have also identified the need for parallel investment in PHC staff,
infrastructure and PHC systems that will be required to better deliver comprehensive PHC,
particularly for the care of chronic conditions [172]. Thus, a key policy implication, with the
transfer of responsibility for PHC to the federal Government on 1/7/2011, is the need to
secure this parallel investment and PHC policy reforms to support flexible and
comprehensive PHC for disadvantaged populations.

12.4. Implications for primary health care practice
In my thesis I have demonstrated several implications for health practice based on the
systematic delivery of the AHC in the participating remote PHC service. Concurring with
previous research conducted in an urban setting [200], I have demonstrated that the AHC is a
viable vehicle for the delivery of preventive care in a remote context. Improvements to the
recorded delivery of PHC included (i) better delivery of preventive clinical services with
evidence for effectiveness, (ii) some promotion of a shift from reactive acute care to a more
health promoting and preventive model of PHC, (iii) improved health service performance in
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the delivery of the preventive interventions of brief interventions/health advice, adult
immunisations and chronic disease care planning and (iv) the remediation of gender-based
inequities in preventive health care delivery.
However, my findings also demonstrated PHC capacity constraints to deal with the burden
of chronic conditions detected during the AHC. The workforce and capital item ramifications
of this observation are outlined above in the policy section. Several possible improvements
to health care practice were identified. First, this study, based on an outreach AHC program,
engaged a significant number of community members (particularly men) who had little
previous preventive care documented. Outreach preventive care may be generalisable to
other remote Indigenous PHC settings with difficult to reach clients. Moreover outreach may
prove an effective mode of care for chronic conditions (see below: further research
questions) [145] as this may lend itself to (i) involving family members in care [172, 370]
improving Aboriginal participation in the delivery of chronic disease care [355, 370, 371]
and (iii) systematic efforts to increase patients’ knowledge, skills and confidence to manage
their own conditions with the assistance of family members [368, 369]. Furthermore,
outreach care needs to be continued for Aboriginal residents of remote homelands. While the
official policy position is to provide PHC only in ‘core centres’ or townships [440], outreach
care is an important way to support Aboriginal peoples choosing to live a lifestyle that
appears to deliver better health outcomes [89, 381, 382, 383] and greater participation in
caring for country activities [479, 501]. The relative costs and benefits of outreach versus
centralised care models need further assessment.
Finally, I also demonstrated that several PHC systems require improvement to ensure that
patients’ care is well coordinated from the initial health assessment consultation through to
definitive diagnosis and/or intervention. These systems include: (i) patient referral, (ii)
patient recall, (iii) patient transport, (iv) patient information systems, (v) decision support
resources – particularly around the identification of chronic conditions, (vi) quality assurance
monitoring and (vii) feedback to PHC team members regarding the performance of the
health service. Workflows within the participating PHC service may also be improved by (i)
clearer role definitions for PHC team members and (ii) the implementation and enforcement
of clinical governance measures to support the delivery of high quality coordinated care.

12.5. Implications for the participating community
My research has implications for the participating community in the areas of (i) health
service development and (ii) future Aboriginal health research.
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The community participating in my research has been identified as a ‘Territory Growth
Town’ [440], meaning that in future years there may be increased investment in health
related staff and infrastructure. Under the ‘growth towns’ policy, the participating health
service will be encouraged to become a stand alone health service delivery area - ideally as a
community controlled health organisation. While my findings provide important information
regarding the burden of disease necessary for the planning of health services, I have also
identified significant capacity constraints, particularly in the care for chronic conditions. As
responsibility for PHC transitions to federal Government control (see 12.3 p294) it will be
important to secure the necessary PHC staff, infrastructure and PHC systems prior to (if at
all) ceding as stand alone community controlled health organisation. Certainly, the
complexities of running a comprehensive PHC service in a remote area pose significant
challenges in terms of adequate health resourcing [354] and organisational governance [80].
I conducted my research using a collaborative participatory approach [4]. Thus, I hope that
one implication of my studies in this community is that Aboriginal health research may be
better appreciated as a process that can address questions of importance for health providers
and Aboriginal peoples. Certainly, both the community and I have benefitted from my long
term participation as a health practitioner, researcher and advocate.

12.6. Further research questions
Several further research questions arise from my studies. Below I present some of these
under three themes: policy, practice and further questions regarding the association between
caring for country and better health.

12.6.1. Health policy
The AHC now has a prominent position in the national campaign to close the gap in health
outcomes between Indigenous and non-Indigenous Australians [16]. While my studies
indicate that the AHC can precipitate some improvements in the recorded delivery of
preventive clinical services, the articulation of the AHC with visiting referred services and
chronic illness care needs to be improved. It would be useful to interview staff and patients
to elucidate factors that could lead to better coordination of care.
The burden of chronic conditions newly detected in this study, combined with the limited
increase in consultations for chronic disease care, indicates that inadequate health staff
296

capacity may be a significant factor limiting effective chronic illness care following the
AHC. Workforce research and planning is now urgently required to address: (i) clearer role
delineation for PHC team members, (ii) adequate numbers of staff for the burden of disease,
(iii) identification development of appropriate skills to manage the burden of disease and (iv)
diversification of the skills base of PHC team members to undertake program specific roles
and some specialist services.

12.6.2. Health practice
While the shorter life expectancy of Aboriginal men compared with Aboriginal women is
well documented [12], my findings demonstrated significant disparities in the recorded
delivery of preventive care adversely affecting Aboriginal men. This poses some research
questions. First, is the disparity in the recorded delivery of preventive care for Aboriginal
men widespread? Second, does the lower level of preventive care for Aboriginal men
contribute to worse health outcomes? Third, what specific strategies are required at the
health service level to improve the delivery of preventive care to Aboriginal men?
My research also highlighted potential inadequacies in patient referral, recall, and transport
in this remote PHC service. Research is now required into how these systems of care can be
improved in remote PHC settings to improve the patient journey through diagnostic and
definitive treatment services.
This study, at the request of community members, was conducted as an outreach AHC
program. This mode of PHC delivery effectively quarantined preventive care efforts from the
busy humdrum of an acute care dominated clinic. As described in the introduction section of
my thesis, the acute care demands, at times, adversely affect the delivery of chronic illness
care in this community. Thus, research is required into the effectiveness, costs and benefits
of an outreach program for chronic disease care in a remote Aboriginal PHC setting [145].

12.6.3. Caring for country and health
My exploratory work demonstrating the associations between greater caring for country
participation and better health outcomes raises some further questions. First the
generalisability of this concept and the questionnaire designed to measure it requires testing.
Second, as my preliminary research was based on a cross-sectional study, a longitudinal
study is now merited to clarify the causal direction of the observed associations. Finally,
further research is required to better articulate the policy linkages between (i) Aboriginal
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health outcomes [501, 534], (ii) natural resource management priorities [418, 451, 496], (iii)
climate change adaptation [532, 535], (iv) the ‘mainstreaming’ agenda now foisted upon
remote NT townships [437, 440] and (v) Aboriginal aspirations for their own future [482].
My research indicates that localised, collaborative and participatory enquiry can help
identify pertinent ideas for sustainable Aboriginal livelihoods in remote settings. Further
collaborative participatory research is required to redress a raft of health and social
disadvantages pervading remote Aboriginal communities.
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Appendix 1: Adult Health Check Documentation
This appendix contains four DOHA documents relating to the AHC that are no longer
available on the internet. As these documents are central to my thesis they are included as
follows:
Appendix 1.1
MBS item descriptor for the AHC (EPC item 710)
Appendix 1.2
DOHA checklist for the AHC constituent services
Appendix 1.3
DOHA supporting information document
Appendix 1.4
DOHA supplementary and reference material for health practitioners document
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Appendix 1.1: MBS item descriptor for the AHC
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Appendix 1.2: DOHA checklist for the AHC
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Appendix 1.3: DOHA Supporting information document
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Appendix 1.4: DOHA supplementary and reference material for health practitioners
document
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Appendix 2: Adult Health Check questionnaire
This appendix contains the questionnaire used in the AHC program. Some of these items
were repeated during the repeated standardised clinical assessment in the ITS study. The
items repeated are specified in the methods section of Chapter 7 (p188).
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Appendix 3: Adult Health Check audit protocol
This appendix contains the audit protocol for the AHC audit study. This protocol is relevant
to chapters 4, 5 and 6. The audit protocol and accompanying forms in the following two
appendices collect more data than I have reported in my thesis. Data not reported includes (i)
the number of self harm episodes within the cohort following the AHC and (ii) data
regarding mammography. The data regarding self harm will be analysed separate to the
thesis. The number of women potentially eligible for mammography (N=6) in this cohort
was low, limiting meaningful investigation.
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Adult Health Check Audit Protocol
Item 1: Study ID
Record the study identification number used in the AHC program.
Item 2: AHC date
Record the date of participation in the 2005 AHC program.
Item 3: Audit date
Record the date the audit is completed.

Chapter 4&5: Identification of chronic conditions and care planning
Figure 1: Chronic condition classification
COHORT
Chronic conditions identified
during the AHC
False
negative

Newly identified

Previously

False

missed

positive

Newly identified: condition identified during AHC and not previously documented in the patient notes
Previously missed: condition newly identified in the AHC but could have been identified in the 2 years prior to AHC
participation based on information in the medical record
False positive: newly identified condition in the AHC but found not to be present on subsequent clinical review
False negative: chronic condition excluded during the AHC but found to be present on subsequent clinical review

Rationale
The AHC presents an opportunity for holistic appraisal of disease risk with a focus on
conditions responsible for premature morbidity and mortality – most notably, chronic
conditions. This section of the audit explores the identification of chronic conditions during
the AHC. Auditing is based on explicit criteria to determine whether the chronic condition
identified during the AHC was: (i) previously known, (ii) newly identified, (iii) previously
missed, (iv) false positive or (v) false negative identification of a chronic condition. (see
definitions below)
Previously known: These conditions have been documented prior to the AHC:
• Supported by evidence of standard diagnostic criteria (see below)
• Have been documented as active problems on the patient summary sheet, problem
list or care plan.
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Newly identified: Conditions not previously documented as active problems on the patient
summary sheet, problem list or care plan.
• May be either newly detected in the AHC or
• Previously overlooked (see previously missed)
• Newly identified conditions must be listed on the patient summary sheet, problem
list or care plan. If they are not listed they are considered a false negative diagnosis
(see below).
Previously missed: This category is a subset of the newly identified. In this category, data
are available in the progress notes, discharge summaries or from investigations in the two
years prior to the AHC that clearly meet diagnostic criteria yet have not been recorded on the
patient’s summary sheet or care plan as an active chronic disease.
False positive: This category is a subset of the newly identified. Chronic conditions newly
identified based on the AHC findings but are demonstrated to be erroneous on repeat clinical
assessment.
False negative: A chronic condition apparent from AHC findings that meets diagnostic
criteria (see below), yet not recorded on the patient summary sheet or problem list or care
plan in the AHC process. In the event that a diagnosis is missed both prior to and during the
AHC process this will be coded as a false negative diagnosis.
Items: 4-13
For each chronic condition listed record whether or not this was identified during the AHC
(yes/no) and categorise the identified chronic condition based on the categories outlined
previously (Figure 1). Identification of chronic conditions is made on the basis of the criteria
listed below.
4: IGT & T2DM
Identified based on NHMRC criteria [190].
Table 1: NHMRC guidelines for the identification of IGT and T2DM [190]
In the presence of > 1 risk factor perform venous blood glucose measurement
Fasting < 5.5 mmol/L or
Fasting 5.5 – 6.9 mmol/L or
Fasting > 7.0 mmol/L or
Random < 5.5 mmol/L
Random 5.5 – 11.0 mmom/L
Random > 11.1 mol/L
Diabetes Unlikely

Diabetes uncertain

Diabetes likely

Offer lifestyle advice. Retest
with fasting blood glucose after
two years

Perform OGTT

Confirm with repeat laboratory
blood glucose unless diagnosis
is clinically unequivocal. OGTT
is usually not indicated

Interpretation of OGTT – 2 hours post 75g oral glucose load
Impaired fasting glucose
Impaired glucose tolerance
Fasting > 6.1 and < 7 mmol/L
Fasting < 7 mmol/L

Diabetes mellitus
Fasting > 7 mmol/L

And

And

Or

OGTT < 7.8mmol/L

OGTT > 7.8 and < 11.1
mmol/L

OGTT > 11.1 mmol/L

Notes: T2DM = type two diabetes mellitus, IGT = impaired glucose tolerance, OGTT = oral glucose tolerance test.
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5: Five Year CVD risk >= 10-15%.
Based on calculation using the New Zealand Guideline handheld chart, adjusting upwards by
one risk category for Aboriginal ethnicity and adjusting for extreme risk factors [173].
Previous CVD related diagnoses such as IHD, CVA, TIA and CCF are automatically high
risk (CVD risk > 20%) [173]. Elevated CVD risk is defined as >= 10-15% as this is the
threshold nominated by the RACGP for consideration of pharmacotherapy [146]. Patients
with a documented CVD related condition are categorised as ‘previously known.’
6: Hyperlipidaemia
Elevated lipids are blood lipid levels that exceed Australia’ National Heart Foundation target
levels for Aboriginal and Torres Strait Islander adults:
HDL-C <= 1.0 mmol/L and/or LDL-C >= 2.5 mmol/L and/or TC >= 4.0 mmol/L [71, 193].
7: Rheumatic Heart Disease
• Echocardiogram evidence of rheumatic disease valve damage and/or
• Diagnosis confirmed by cardiologist review and/or
• Clear fulfilment of the modified Jones criteria pending specialist review
8: Hypertension
Hypertension is defined as
• Systolic BP >= 140 mmHG and/or
• Diastolic BP >= 90 mmHG
• On two separate occasions
9: Arrythmia
The principal arrhythmia of concern is atrial fibrillation due to the risk of thrombo-embolic
stroke. Diagnosis of this atrial fibrillation is based on:
• Clinical detection of irregular pulse and/or
• ECG demonstrating atrial fibrillation
10: Renal impairment
Identified based on AHC findings consistent with the CARI guidelines (Table 2).
Table 2: Classification of Chronic Kidney disease [338]
Stage
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5

Description
Normal GFR; GFR > 90 mL/min with kidney damage*
Mild impairment; GFR 60–89 mL/min with kidney damage*
Moderate impairment; GFR 30–59 mL/min
Stage 4: Severe impairment: GFR 15–29 mL/min
Kidney failure: GFR < 15 mL/min or on dialysis.

Notes: GFR = Glomerular Filtration Rate.
* Kidney damage is defined as persistent microalbuminuria, persistent proteinuria, persistent haematuria after exclusion of
urological causes, or structural abnormalities on kidney imaging tests.

11 & 12: Mood disorder & Psychosis
Both this item and the following item will be endorsed if there has been a formal clinical
interview by a medical practitioner and/or psychiatrist that determines that this diagnosis is
present based on standard clinical definitions [340].
13: Additional Chronic disease diagnoses
Other chronic conditions requiring an annual cycle of care involving monitoring, checking
for co-morbidities and adjustment of treatment. These include: Hypothyroidism, pernicious
anaemia, SLE etc.
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Item 14: Care Planning
Rationale
Within the multi-disciplinary PHC team, care planning is the principal mechanism that
medical practitioners have to intervene and manage chronic disease by directing the routine
recall services provided by nursing and AHW staff, organising referrals and negotiating
treatment goals.
Care planning
‘Care planning’ refers to the completion of a GP management plan and/or a plan for team
care arrangements.
Care Plan
A ‘care plan’ is a structured proforma in the patient notes (complying with MBS guidelines)
that outlines (i) diagnoses, (ii) schedule of clinical monitoring services, (iii) referred services,
(iv) interventions, (v) patient goals, (vi) treatment goals and (vii) a date for review.
Figure 2: Classification of care plans based on eligibility within the study cohort

AHC Cohort

Care plan
present in
patient notes &
dated prior to
AHC

Care plan complete &
dated < 12 months
prior to AHC

New care plan
initiated after
AHC

Care plan
incomplete or dated
> 12 months prior
to AHC

Missed: New care plan
not initiated despite
eligible chronic
condition being
identified during AHC

Notes: Participants were eligible for a care plan if they had a chronic condition listed on the NT PCDS routine recall schedule.
They are represented within the circles on this diagram and categorised as follows:
Present: Patient eligible for care plan and has a care plan present in the notes that pre-dates AHC participation
Complete: Care plan written within 12 months prior to AHC participation that contains all relevant conditions
Incomplete: Care plan present pre-dating the AHC but > 12 months old and/or inaccurate information on relevant conditions
New: Care plan present and dated within 2 years following AHC participation
Missed: Participant eligible for care plan but has no care plan written within two years following AHC participation.

The following definitions regarding care plans will be used in this audit
Eligible: having at least one chronic condition on the NT PCDS recall schedule [131] (see
definitions above) or another chronic condition that requires disease monitoring.
Present: Care plan form in patient’s notes completed & signed by the LMO, outlining a
program of services to be delivered over a twelve month cycle of care.
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Complete: A care plan present within the notes that is dated within 12 months prior to
participation in the AHC program and covering all relevant diagnoses. If the care plan meets
these criteria it is up to date and the item positively endorsed. Failure to meet these criteria
results in negative endorsement. The date of the care plan (if present) is recorded.
New: A new care plan was indicated as a result of the AHC. Indications are (i) care plan out
of date, (ii) additional diagnoses have been made requiring changes to the schedule of care,
(iii) previously unknown diagnoses have been made requiring intervention. This item is
positively endorsed if a new care plan is completed within 2 years following the AHC. If it is
not completed then there is negative endorsement of this item.
The date of the new care plan is to be recorded. If the date of the care plan is not within 2
years of the AHC then the care plan is deemed to have been missed (see below). At this stage
another AHC would have been due.
Missed care plan: A missed care plan is an absence of a completed care plan form where a
care plan was clearly indicated based on a chronic condition identified in the AHC. Reasons
for missing the care plan are to be recorded if they are documented.

Chapter 5: Contribution of the AHC over prior PHC
This section has the objective of determining what the AHC contributes to preventive care
compared with care documented over the two years prior to the AHC.
Item 15: PHC attendances
If the client has not attended the health service in the previous 24 months (2 years) then only
complete relevant sections that do not require patient attendance in this time period . These
are patient height – this will be noted as done if it has been undertaken in adult life (17 years
or over) and the immunisation record, particularly Pneumovax, MMR, and ADT that have a
long period of coverage.
If the client has attended – total the PHC attendances over the previous two years.
Items 16 – 21: Seen by
Over the 24 months prior to the AHC, (i) record whether each professional group has been
consulted or not and (ii) total the number of PHC consultations with each professional group
(Table 3). If the participant is seen by multiple PHC practitioners in a single episode of care,
record only the most senior staff member (GP>RAN>AHW).
Table 3: Categories of professional consulted during PHC consultations
Professional
GP
RAN
AHW
Dentist
Other
Not stated

Examples
Medical professionals working in a PHC capacity, including locum
staff
Remote area nurses working within the health centre
Aboriginal health workers working within the health service
Visiting dental service attendances
Specialists (physician, surgeon, ENT, Gynae), allied health reviews
(Physio, OT, optometrist, podiatry, audiology) Researchers, medical
students
When the professional consulting is not noted or their identity unclear
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Items 22-28: Seen for
Over the 24 months prior to the AHC, (i) record whether there was a presentation in each
category and (ii) total the number of PHC consultations within each category (Table 4).
Table 4: Reasons for PHC consultation

Reason
Acute care

Chronic disease
Check up
Antenatal care

Public Health
Other
Not stated

Examples
Primary reason for consult was for seeking assistance with an acute
problem including acute illness, STIs, injuries, infections,
musculoskeletal conditions, management of pain and acute
decompensation of chronic conditions etc.
Primary reason for consult was for the management of chronic
conditions –conditions listed on the NT PCDS recall schedule and other
chronic conditions previously noted.
Patients either contacting the service requesting a general check-up or
health service initiated well person health check consults, well women’s
health checks and well men’s health checks.
All attendances for the management of routine pregnancy related issues
apart from acute issues such as premature labour and other acute illness
as listed above. This also includes consultations for contraception
and/or fertility counselling and or administration of depot provera.
Population health initiated activities such as contact tracing for STI,
Immunisation, household contact treatment (eg Trachoma, APSGN,
meningococcal) TB screening, leprosy screening
Specialist reviews (physician, surgeon, ENT, Gynae), allied health
reviews (Physio, OT, optometrist, podiatry, audiology) Research
projects. Dosette refills, requests for letters and referrals.
When reason for attendance is not clear

Clinical preventive services
For items 29-57 circle yes or no if services have been provided and the total number of times
(N) the service has been provided in the 24 months prior to the AHC. Note that eligibility
criteria apply to gendered services (pap/mammogram).
Items 29-34: SNAP-E
These items refer to documented questioning about common risk factors recommended by
the RACGP and are mandatory in the AHC. Positive endorsement of these items will be on
the basis of explicit documentation of questioning about these issues or abbreviations such as
SNAP, SNAPE, SNAPE D (D= discussed).
Item 35: Suicide intent
Positive endorsement of this item must be on the basis of documented discussion of self
harm intent.
Item 36: Hearing impairment
Positive endorsement of this item is based on documented enquiry regarding hearing
impairment, whether this is volunteered or elicited.
Item 37: Sexual and reproductive health
Positive endorsement of this item is based on documented symptoms suggestive of STI
infection or discussion related to fertility whether this is volunteered or elicited.
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Item 38: Carer status and social relationships
Positive endorsement of this item must be on the basis of documented social history inquiry
of social circumstances including family relationships or people in care of the person or
carers allowance discussions.
Item 39: Height
Height recorded in or after the 17th year of life.
Item 40: Weight
Weight recorded in kilograms
Item 41: BMI
BMI calculated and recorded. If height and weight recorded but not BMI, answer no.
Item 42: Waist circumference
Documented recording of waist circumference.
Item 43: Blood pressure
Both diastolic and systolic blood pressure recorded.
Item 44: Pulse
Pulse rate recorded, assuming rhythm is simultaneously assessed during palpation of pulse
rate. No explicit statement of regularity is required as this is implicitly determined during
palpation.
Item 45: Urinalysis
Documented results of urinalysis. Acceptable notation includes FWT, U/A and results such
as NAD, N, nil significant.
Item 46: Otoscopy
Documented findings of otoscopy whether performed opportunistically or requested by
patient.
Item 47: Whisper test
Documented performance or findings of a whisper test.
Item 48: Dentition
Documented inspection of dentition, whether for acute presentation or performed
opportunistically. Inspections by non-dental staff only are to be counted.
Item 49: Skin Check
Documented inspection of skin and fungal nail conditions, whether requested or performed
opportunistically.
Item 50: Blood glucose level
Documented recording of a blood glucose level including, finger prick, laboratory, or during
an OGTT whether fasting or random.
Item 51: Blood lipid levels
Documented results of lipid studies including any combination of: Total cholesterol, LDL-C
and/or HDL-C and/or TC:HDL-C.
Item 52: Urinary Albumin to Creatinine ratio
Documented results of a formal laboratory ACR result.
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Item 53: PCR for STI
Documented formal results of PCR investigation for Chlamydia and/or gonorrhoea.
Item 54: Syphilis
Documented formal serology for syphilis (EIA, RPR +/- TPHA).
Item 55: Pap smear
One or more Pap smears performed within 24 months prior to the AHC date, whether or not
there is a pathological lesion requiring more frequent Pap smears.
Item 56: Mammogram
Mammogram performed within 24 months of the AHC date (women only aged 52 and above
at the time of the AHC).
Item 57: CVD risk assessment
Documentation of holistic risk assessment using a CVD risk calculator, whether web based
or a handheld chart. Patients with existing diagnoses of IHD, CCF or with a previous MI will
not be counted unless risk assessment has been formally documented. Acceptable notation
includes mild, moderate, high, very high or expressed as a percentage risk over a five year
period. Note this is different from item five which accommodates a previous diagnosis of
CVD related illnesses.
Items 58-66: Immunisation
Relevant vaccines are the MMR, Pneumovax 23, Fluvax and ADT vaccines. (the
Meningococcal C vaccine will not be considered in this study) This section examines the
currency of immunisations in the two years prior to the AHC date. Record if up to date or
not according to the criteria below. Record if the vaccine is administered in the two years
prior to the AHC.
ADT
Eligibility
All adults
Schedule
Immunise at 13 years and booster at age 50.
Currency:
ADT received between 13 and 50 years, or booster received at 50 years.
MMR
Eligibility
All people born after 1960 who have received fewer than two measles containing vaccines.
Currency
Two doses of measles containing vaccine received in those born after 1960.
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Pneumovax
Eligibility
All Aboriginal people aged 15 years and over.
Schedule
Figure 3: NT Pneumovax 23 Schedule as at 1.11.05

Currency
Has received first dose of 23vPPV within seven years of the AHC date or
Has received two doses of 23vPPV less than 12 years prior to the AHC date or
Has received two doses of 23vPPV and is not yet 52 on the day of the AHC.
Fluvax
Eligibility
1. All Aboriginal people aged 50 years and older
2. “Special groups” - Any individual over 6 months of age included in the following;
• Those with chronic conditions
> chronic lung disease (including 2 or more episodes of pneumonia and cystic fibrosis)
> chronic liver disease
> chronic heart disease (including congenital heart disease)
> chronic renal failure
> diabetes and other chronic metabolic diseases requiring regular medical follow-up
> haemoglobinopathies
> severe asthma (requiring frequent hospitalisation)
> children less than 10 yrs old on long-term aspirin therapy
• Adults and children who are immunosuppressed, immunodeficient or are receiving
immunosuppressive therapy
• Contacts of high risk patients including staff of nursing homes, long-term care facilities, all
health care providers, carers of immunocompromised patients and household contacts of
those in high-risk groups
• Elderly persons travelling in large tourist groups during the influenza season
• Residents of nursing homes and other long-term care facilities
• Women who will be in the 2nd or 3rd trimester during the influenza season (including
those in the 1st trimester at time of vaccination)
• People who work with poultry
Currency (if eligible)
Has received two doses of fluvax in the two years prior to the AHC when eligible over two
years.
Has received one dose of fluvax in the previous year when only eligible over one year
Items 67-70: SNAP Counselling
These may be simply recorded as ‘discussed’, or as the acronym SNAPD, or SNAP
(National GP division), or SNAPE (the E being for emotional well-being – used in the NT).
Only positively endorse these items if there is evidence of some intervention concurring with
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the 5 As [59]. For example documented smoking status without evidence of further
intervention does not constitute a brief intervention. Total the number of brief interventions
documented in the two years prior to the AHC.
The next section of the audit address the outcomes related to the AHC mandatory items over
the two years following the AHC date.
Items 71-84 : Refer to protocol for items 15 -28.
Items 85-94: Immunisation:
This section reassesses the currency of the immunisations on the day of the AHC (not
including immunisations given during the AHC). Record if immunisations are administered
over the two years following the AHC and the date of administration.
If immunisations are due and not administered, record any reasons (if documented) that
immunisations are not administered. (Patient refusal, out of stock, breach of cold chain etc)
Items 95-98: Brief interventions
Refer to items 67-70. This section examines the number of documented brief interventions
delivered in the two years following the AHC.
Item 99: Skin pathology
Was a treatable skin disease present (tinea corpis, pyoderma, scabies) ?
Item 100: Treated
Indicate if the skin condition was treated and the date of treatment if this occurred.
Item 101: reason not treated
Indicate if there was a reason that skin condition was not treated. Reasons may include: Out
of stock, patient refusal, lost to follow-up, not stated.
Item 102: Feeling suicidal
Endorse this item if thoughts of self harm expressed during the AHC.
Item 103: Self Harm
Endorse this item there was a documented episode of self harm between the date of the AHC
and the date of the audit. Record the date of the episode.
Item 104: Last consult
In the case of documented self harm episode, record the date of the last consult prior to the
self harm attempt.
Item 105: Substance abuse
In the case of a documented episode of self harm, document if substance abuse was involved.
Referred Services
The audit period for the following items is between the date of the AHC and the date of the
medical record audit. This longer time period is because there are long waiting times
associated with access to referred visiting services.
Item 106: Needs to see dentist
Endorse this item if identified with fair or poor oral health during the AHC. Do not endorse
this item if oral health rated as good during the AHC.
Item 107: Dental review
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Endorse this item if a dentist is consulted following the AHC. Record the date of the first
dental consultation following the AHC. The number of dental consults pre and post AHC
will be assessed at items 19 and 75.
Item 108: Extraction
Endorse this item if the participant had a documented dental extraction following the AHC.
Item 109: Filling
Endorse this item if the participant had a documented restorative procedure following the
AHC.
Item 110: Hearing deficit
Endorse this item if there was a suspected hearing impairment noted during the AHC.
Item 111: Audiology
Endorse this item if audiology was documented following the AHC. Record the date of
audiology if performed.
Item 112: Hearing impairment
Endorse this item if a hearing impairment was diagnosed on the audiology examination.
Item 113: Hearing aids supplied
Endorse this item if hearing aids were supplied and fitted. Record the date that the hearing
aids were fitted, if this occurred.
Item 114: Requires ENT consult
Endorse this item if Indicate if the patient was referred for an ENT consult.
Item 115: ENT consult
Indicate if the patient received an ENT consult and the date of the consult.
Item 116: Requires surgery or review
Indicate if the ENT review resulted in an identified need for surgery or further review.
Item 117: Surgery or review
Indicate if the recommended surgery or review took place and the date of this review or
procedure.
Women’s Cancer Screening
Item 118: Pap smear up to date
Indicate if the pap smear was up to date on the day of the AHC. Record the due date of the
pap smear.
Item 119: Repeated
Was a pap smear performed following the AHC? Indicate yes or no and record the date of
the service if performed.
Item 120: Abnormality
Was an abnormality detected on repeated pap smear? Indicate yes or no.
Item 121: Gyane review
Indicate if a Gynae review took place or not and record the date of Gynae review if this
occurred.
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Item 122: Mammography up to date
If the woman is eligible (50 -54 years on the day of AHC), has a mammogram been
performed? Indicate if a mammogram has been performed and insert the due date of the next
mammogram. If no mammogram has been performed, the due date is the fiftieth birthday
date.
Item 123: Repeated
Was a mammogram performed following the AHC? If yes, record the date that the
mammogram was performed.
Item 124: Abnormality
Was an abnormality detected on the mammogram. Indicate yes or no.
Item 125: Surgical Review
If a surgical review was indicated, note if the review was received and the date of the
surgical review.
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Appendix 4: Adult Health Check audit from
This appendix contains the AHC audit form used to extract data from participants’ medical
records.
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Appendix 5: Adult Health Check repeat audit form
This appendix contains the repeat reliability audit for used in the pilot study for the AHC
cohort audit.
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Appendix 6: CVD time series protocol
This appendix contains the protocol for the CVD ITS study. The appendix and
accompanying audit forms in the following two appendices collect more data than what is
presented in Chapter 7 (p188). Of note, I attempted to collect data on calculated and
estimated CVD risk over the ITS. However, the clinical outcomes data did not meet the
criteria for reporting (80% complete data for each data point in the ITS) [365].
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Cardiovascular Risk Audit Protocol
This purpose of this audit protocol is provide clear guidelines for the interpretation and
recording of data for questions relating to cardiovascular disease (CVD) risk assessment in
the Adult Health Check (AHC). These relate to Chapter 7 of the thesis.
Inclusion criteria for the study are:
• Residence in the community over the study period.
• Participation in the AHC program during 2005
• Consenting to the examination of both clinic based and hospital medical records
• Having completed all elements of the AHC necessary for the assessment of CVD
risk.
• Having a CVD risk of >= 10 to 15% over five years
Residence in the community will be determined by:
• A minimum of one primary health care attendance in each twelve month time period.
(Resident)
• In the absence of one primary health care attendance in each twelve month time
period, inspection of the correspondence section of the chart for documented
absences where the patient has been regularly attending either another primary
health care provider or the accident and emergency department at Royal Darwin
Hospital over a period greater than one year in duration. (Non-resident)
• Where there is less than an annual attendance and unclear from other evidence,
verification with a senior Aboriginal health worker that they were present within the
community over the time period of the study.
General Instructions to Complete the AHC Audit
The CVD risk assessment audit requires access to several sources of patient information:
• Clinic notes
• Clinic death register
• NZ guidelines handheld CVD risk chart [173] &
• electronic absolute CVD risk calculator at
http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp
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Section 1: Identifying Information and cause of death
1 STUDY ID
The study identification number used in the original AHC program will be used.
2 AHC date
The date of participation in the 2005 AHC program will be recorded. This is a reference
point for the preceding/following data points in the time series data collection.
3 Audit date
The date of the audit will be recorded to make sure that the repeat (validity) audit occurs at
least 14 days after the original audit
4 Date of Birth
Date of birth is required for the calculation of age in both NZ guidelines cardiovascular risk
and the Framingham equation.
5 Death
There were several deaths in the cohort of participants following the initial fieldwork in
2005. Death data are routinely recorded in the clinic death register. This register includes the
date, location and cause of death recorded by either the treating medical officer completing
the death certificate or the findings of coroner’s investigation into the cause of death. This
information is to be recorded in this section of the audit.
6 CVD Diagnosis prior to AHC
Some participants in the AHC already had previously diagnosed cardiovascular disease.
Where this is the case the presence of a CVD diagnosis is recorded (Yes/No), the date of
diagnosis and the description of the diagnosis is to be recorded.
Section 2: CVD related clinical preventive services and clinical outcomes
Using the AHC date as the reference point, insert date ranges in 6 month intervals for each
data point (6) either side of the AHC date. For example if the AHC was performed on the
1/3/5 the following periods would be nominated:
1) 1/3/2 to 31/8/2
2) 1/9/2 to 28/2/3
3) 1/3/3 to 31/8/3
4) 1/9/3 to 29/2/4
5) 1/3/4 to 31/8/4
6) 1/9/4 to 28/2/5
AHC: 1/3/5
7) 2/3/5 to 1/9/5
8) 2/9/5 to 1/3/6
9) 2/3/6 to 1/9/6
10) 2/9/6 to 1/3/7
11) 2/3/7 to 1/9/7
12) 2/9/7 to 1/3/8
Items 7-11: Brief Interventions
In each defined six month period, record whether this service was provided or not by
inserting 1 (yes), 0 (no) or 99 (unable to be determined). Leaving the space blank will be
interpreted as missing data. This section will require inspection of both progress notes and
chronic disease care plans (where these are present). Record yes for every item if SNAPE is
documented. Record yes for only the first four items if SNAP is documented. Positive
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endorsement of brief interventions requires clear documented advice. For example,
documenting a history of being a current smoker without documenting advice to quit or cut
down will result in negative endorsement of this item.
Items 12-14: Physical examination findings
In each defined six month period, record whether this service was provided or not by
inserting 1 (yes), 0 (no) or 99 (unable to be determined). Leaving the space blank will be
interpreted as missing data. For each service insert the values recorded in SI units for weight
(Kg), waist (cm) and blood pressure (mmHg). Where multiple measurements have been
documented in any given six month period, record the value furthest away from the AHC
date. Where a clearly anomalous reading is obtained (for example: a very low blood pressure
reading in the setting of acute sepsis), record the service as having been delivered but leave
the value blank. In the case of an anomalous reading and an alternative reading obtained
within the same six month period, document the alternative reading.
Items 15-27: Investigations
In each defined six month period, record whether this service was provided or not by
inserting 1 (yes), 0 (no) or 99 (unable to be determined). Leaving the space blank will be
interpreted as missing data. For lipids, HbA1C and ACR measurement insert the value
recorded in laboratory provided values. Where multiple measurements have been
documented in any given six month period, record the value furthest away from the AHC
date. Where an anomalous ACR level is documented (for example in the setting of a
simultaneously documented urinary tract infection or sexually transmitted infection), record
the service as having been delivered but leave the value blank. If a subsequent ACR has been
taken in the same six month period in the absence of a UTI/STI record this value.
Items 28-31: Consultations
In each defined six month period, record whether each professional group was consulted by
inserting 1 (yes), 0 (no) or 99 (unable to be determined). Leaving the space blank will be
interpreted as missing data. Total the number of consultations for each professional group in
each six month period. Consultations where it is documented that the patients are not seen
(for example the filling of a dosette box, or a documented phone call recording clinical
information when the patient is not seen) will not be counted in the consultation total or
endorsement of professional groups consulted. Where the professional consulted is unclearly
documented record this as a RN/AHW consultation. This section must also include auditing
of the correspondence section of the clinic notes for cardiologist or physician reviews.
Item 30 is an item related to the activity of the chronic disease nurse in the primary health
care team. When due for review, a reminder is sent to the patient and the notes stamped to
alert the next practitioner to the requirement for a chronic disease check. Failure for the
check to be performed within a week from the date of the reminder will be positively
endorsed as a chronic disease review attempt. Completion of the review within a week will
be counted as a consultation for the relevant practitioner group. Patient attendance within a
week where the chronic disease review is not performed will be positively endorsed as a
chronic disease review attempt.
Items 32 & 33: Interventions
Care plans are the principal mechanism available to GPs within the primary health care team
to guide the preventive clinical services delivered to patients. It is a key document that is in
its own right a service level intervention. Annual immunisation for influenza is a clinical
preventive service scheduled for those with hyperlipidaemia or ischaemic heart disease. In
each defined six month period, record whether this service was provided or not by inserting
1 (yes), 0 (no) or 99 (unable to be determined). Leaving the space blank will be interpreted
as missing data. Pneumovax will not be considered in this audit as the periodicity of this
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service varies on prior administration of the vaccine. It is not a regular preventive service
performed in an annual cycle of care.
Cardiovascular risk
The calculation of cardiovascular risk requires six individual pieces of information: Age,
sex, smoking status, diabetic status, systolic blood pressure and lipid measurement.
Documentation of cardiovascular risk in this audit serves two purposes: First, to document a
patient outcome directly relevant to the study question and secondly to document movement
from the control group and the intervention group (maturation) during the three years
following the adult health check. This is important to identify this potential source of bias
during the analysis stage.
The following auditing assumptions will be made guiding the collection of data for four of
the individual risk factors:
Smoking: Smoking status will be assumed to be the same as that self-reported during the
AHC unless clearly documented to the contrary.
Diabetes Status: Diabetic status will be assumed to be the same as that determined during the
AHC unless clearly documented to the contrary. (see appendix XX for details on the
assessment of diabetic status)
Systolic Blood Pressure: Systolic blood pressure must be recorded in order to determine
CVD risk. If more than one measurement is performed in any six month period, use the
measurement furthest away from the AHC date. Clearly anomalous systolic blood pressure
recordings (see item 13 descriptor above) are to be disregarded. If blood pressure is not
recorded the CVD risk assessment cannot be performed and the item is to be recorded as 99
(unable to be determined). The exception is where lipid ratio and blood pressure assessment
fall within an adjacent period (within twelve months of each other) – see CVD risk
calculation heading below.
Lipid measurement: The total cholesterol to HDL-C ratio must be documented in order to
calculate CVD risk. If more than one measurement is performed in any six month period, use
the measurement furthest away from the AHC date. If the lipid ratio is not documented, the
CVD risk assessment cannot be performed and the item is to be recorded as 99 (unable to be
determined).
Cardiovascular risk assessment
Cardiovascular risk assessment should occur at yearly intervals for those detected to be at
increased cardiovascular risk during the annual GP review and care planning consultation.
For those not at risk, these risk factors and risk assessment should be conducted at two yearly
intervals in the context of a AHC.
The key investigation for the assessment of CVD risk in this audit is the measurement of the
lipid ratio. This may occur on a different date to systolic blood pressure measurement. If
systolic blood pressure measurement is undertaken in an adjacent six month period, then this
measurement of systolic blood pressure can be used to assess CVD risk. If blood pressure is
measured in both six month periods either side of the period where the lipid ratio is
documented, then the systolic blood pressure value furthest away from the AHC date will be
used.
Item 34: Estimated CVD Risk
For this item cardiovascular risk is calculated using the university of Edinburgh CVD risk
calculator (http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp ) using the 10 year Framingham
equation for CVD events. Using the data collected in the AHC program for individuals,
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absolute CVD risk is calculated over the time points at yearly intervals. The assumption
being made is that the only change in risk is attributed to age. IE the factors of diabetes
status, smoking status, lipid level and blood pressure are assumed to remain the same as in
the AHC for the purposes of estimation. For participants aged less than 30, age is entered as
30 because the equations do not work below this age.
Item 35: Calculated CVD risk
For this item cardiovascular risk is calculated using the university of Edinburgh CVD risk
calculator (http://cvrisk.mvm.ed.ac.uk/calculator/calc.asp ) using the 10 year Framingham
equation for CVD events. For participants aged less than 30, they will need to have their age
entered as 30 because the equations do not work below this age. Where data is available at
each time point in the time series study absolute CVD risk will be recalculated. Smoking
status was reappraised for most of the participants during active follow-up and smoking
status will be assumed to be the same as that nominated at the point of follow-up (5 people
reported tobacco cessation). Change to diabetic status is evident from the prescription of
anti-diabetic drugs or by an HbA1c level > 7%. Where HbA1c is not measured, diabetic
status is assumed to be the same as in the previous time period.
Completion of this item is dependent on measurement of the full lipid profile and
measurement of systolic blood pressure. Within the lipid profile either the ratio of total to
HDL cholesterol (preferred) or the total cholesterol measurement can be used. Total
cholesterol measurement can only be used when the lipid ratio has not been assessed.
Enter the absolute risk in % in the space provided. If either lipid measurement or blood
pressure measurement have not been performed in any twelve month period, this item cannot
be completed, enter 99. This will be recoded as unable to be determined during the data
cleaning/analysis phase.
Items 36 – 38: Cardiovascular events
A cardiovascular event is defined as either i) end organ damage subsequent to vascular
occlusion or haemorrhage or ii) a diagnostic test indicating sufficient thrombo-embolic risk
such that either a revascularisation procedure and/or medical management are implemented.
This includes diagnoses of angina, myocardial infarction, transient ischaemic attack,
ischaemic stroke, haemorrhagic stroke, peripheral vascular disease, positive exercise stress
test, positive myoview scan, angiography demonstrating significant vessel disease,
angioplasty or coronary artery bypass grafts.
Diagnoses of atypical chest pain or presentations with chest pain without any positive
diagnostic features will not be counted as cardiovascular events.
One cardiovascular event only will recorded for each treatment episode. For example, a
patient presenting to [community name] clinic with chest pain and evacuated to Darwin
where a myocardial infarction is diagnosed and then has an angiogram and is subsequently
flown to Adelaide for revascularization, will be only be counted as a single event.
A recurrent myocardial infarction occurring following discharge to the primary health care
service would be counted as two separate events.
Items 36 & 38
In each six month period, record whether a CVD event occurred by inserting 1 (yes), 0 (no)
or 99 (unable to be determined). Record the date of the cardiovascular event and a brief
description of the event. Where more than one event occurs in any six month period, record
the date and details of the event in the lower margin of the data collection form.
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Items 37 & 38
Adverse events
Adverse events are defined as iatrogenic harms caused to patients through management of
cardiovascular risk. Adverse events include medication errors, adverse sequelae of
therapeutic procedures, significant side effects or reactions to medications. In each six month
period, record whether a adverse event occurred by inserting 1 (yes), 0 (no) or 99 (unable to
be determined). Record the date of the adverse event and a brief description of the event.
Where more than one event occurs in any six month period, record the date and details of the
event in the lower margin of the data collection form.
Section Three: CVD related medication prescription and documented dispensing of
medication
Items 39-51: Cardiovascular disease medications:
In each six month period, record whether each medication was prescribed by inserting 1
(yes), 0 (no) or 99 (unable to be determined). Record medication prescription regardless of
when in the six month period it was initiated.
Item 52: Medication dispensing
In each six month period record the total number of months that cardiovascular disease
medication is documented as being dispensed. Insert the total number (range 0 to 6) or 99 if
the dispensing history is unable to be determined. If no CVD related medications are
prescribed (items 38 – 50) leave this item blank.
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Appendix 7: CVD time series audit form
This appendix contains the audit form for the CVD ITS study.
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Appendix 8: CVD time series repeat audit form
This appendix is the repeat audit form used to assess intra-rater reliability for the CVD ITS
study.
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Appendix 9: Peer reviewed publications constituting
thesis chapters
This appendix contains copies of three peer reviewed publications that constitute thesis
chapters. They are included below in their original published format
The first peer reviewed publication was Chapter 8 (p213)
The citation details are:
Burgess C, Johnston F, Bowman D, Whitehead, P. Healthy Country: Healthy People?
Exploring the health benefits of Indigenous Natural Resource Management. Australian and
New Zealand Journal of Public Health, 2005. 29(2): p 117-122.
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The second peer reviewed publication was Chapter 10 (p243)
The citation details are:
Burgess C, Berry H, Gunthorpe W, Bailie R. Development and preliminary validation of the
'Caring for Country' questionnaire: measurement of an Indigenous Australian health
determinant. BMC International Journal for Equity in Health, 2008. 7(1): p. 26.
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The third peer reviewed publication was Chapter 11 (p269)
The citation details are:
Burgess C, Johnston F, Berry H, McDonnell J, Yibarbuk D, Gunabarra C, Mileran A, Bailie
R. Healthy Country Healthy People: the relationship between Indigenous health status and
“caring for country" Medical Journal of Australia, 2009. 190(10): p. 567-572.
This published article refers to a pair-wise correlation matrix of study variables in the results
section. This is included as Appendix 10 (p457) in my thesis.
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Appendix 10: Pair-wise correlation matrix
This appendix is the covariance matrix of study variables referred to in chapter 11 of my
thesis (p269).
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Pair-wise correlation matrix of study variables from chapter 11: The relationship between
Indigenous health status and “caring for country.”
Variable

Sex

Sex

1.0

Age in years

Age in
years

Income
level score

Education
level score

Current
smoker

-0.05

1.0

-0.15*

0.04

1.0

0.07

-0.02

0.03

1.0

-0.02

0.3*

0.02

-0.02

1.0

-0.27*

0.14*

0.11

0.03

0.22*

-0.10

-0.1

0.21*

0.09

-0.09

-0.16*

-0.13*

-0.15*

-0.11

0.03

Store-bought fruit score‖

0.27*

-0.17*

-0.10

0.16*

0.02

Store-bought vegetables score‖

0.22*

-0.06

0.05

0.17*

0.003

Bush meat score‖

0.15*

0.06

0.18*

0.05

0.07

Bush fruit and vegetables score‖

0.28*

0.03

0.07

0.07

0.05

0.10

0.19*

-0.08

0.05

-0.03

Elevated waist circumference

0.44*

0.24*

-0.10

0.08

-0.04

Systolic blood pressure mmHg

-0.35*

0.27*

0.07

-0.03

0.001

Diastolic blood pressure mmHg

-0.15*

0.38*

0.03

-0.03

0.1

Has type two diabetes

0.05

0.27*

-0.04

0.07

-0.002

% HbA1C

0.07

0.27*

-0.01

-0.07

-0.02

HDL cholesterol mmol/L

-0.16*

0.07

0.04

-0.04

0.03

Lipid ratio (Total:HDL cholesterol)

-0.005

0.29*

0.07

0.003

0.12*

Elevated ACR >3.4mg/mmol

0.12

0.24*

-0.06

-0.02

-0.04

K5 Score

0.11

0.02

0.003

0.14

0.09

-0.22*

0.69*

0.11

0.06

0.13

-0.19*

0.62*

0.06

0.04

0.3*

CFC score

0.04

0.13*

0.40*

-0.13*

-0.01

Homelands resident

0.04

-0.01

0.32*

-0.24*

-0.04

†

Income level score

‡

Education level score
Current smoker
Consumes alcohol

Exercise frequency score

§

Takeaway food score‖

Body mass index kg/m2
¶

% 10-year absolute CHD risk
NZGG 5-year CVD risk category

**

Notes: HbA1C= glycated haemoglobin, HDL = high density lipoprotein, ACR = urinary albumin to creatinine ratio, K5 = fiveitem version of the Kessler Psychological Distress Scale, CHD = coronary heart disease, NZGG = New Zealand Guidelines
Group, CVD = cardiovascular disease, CFC = caring for country.
* = significant (P<0.05) correlation between study variables.
† 1 = lowest income; 2 = medium income; 3 = highest income.
‡ 1 = no formal education; 2 = primary school; 3 = lower secondary school; 4 = Year 10; 5 = Year 12; 6 = post-school
qualification.
§ 1 = none; 2 = one or two times a week; 3 = three or four times a week; 4 = more than four time a week.
‖ 1 = never; 2 = sometimes; 3 = most days; 4 = every day.
¶ >= 80cm for women, >= 90cm for men.
** Each unit represents a change in CVD risk of 5% over 5 years.
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Pair-wise correlation matrix of study variables from chapter 11: The relationship between
Indigenous health status and “caring for country.”
Variable

Consumes
alcohol

Exercise
frequency

Takeaway
food

Store fruit

Store
vegetables

Sex
Age in years
Income level score†
Education level score‡
Current smoker
Consumes alcohol

1.0
§

0.03

1.0

0.06

-0.03

1.0

-0.05

-0.11

0.01

1.0

Store-bought vegetables score‖

0.02

-0.04

-0.04

0.63*

1.0

Bush meat score‖

0.04

0.30*

-0.24*

0.08

0.06

Bush fruit and vegetables score‖

0.05

0.23*

-0.21*

0.06

0.004

Body mass index kg/m2

0.04

-0.19*

-0.05

-0.01

0.01

Elevated waist circumference

-0.10

-0.26*

-0.14*

0.11

0.13*

Systolic blood pressure mmHg

0.21*

0.01

-0.001

-0.18*

-0.10

Diastolic blood pressure mmHg

0.19*

0.01

0.01

-0.17*

-0.09

Has type two diabetes

0.02

-0.19*

-0.08

-0.02

-0.02

% HbA1C

0.01

-0.08

-0.06

-0.08

-0.04

HDL cholesterol mmol/L

0.09

0.10

0.09

-0.03

-0.02

Lipid ratio (Total:HDL cholesterol)

0.12

-0.09

-0.01

-0.03

-0.01

-0.02

-0.11

0.004

-0.02

-0.03

0.08

-0.16*

0.15

0.09

0.18*

0.03

-0.16

-0.07

-0.09

-0.03

0.17*

-0.24*

-0.05

-0.10

-0.07

CFC score

-0.05

0.37*

-0.24*

-0.11

-0.05

Homelands resident

-0.04

0.31*

-0.18*

-0.12*

-0.12*

Exercise frequency score
Takeaway food score‖
Store-bought fruit score‖

¶

Elevated ACR >3.4mg/mmol
K5 Score
% 10-year absolute CHD risk
NZGG 5-year CVD risk category

**

Notes: HbA1C= glycated haemoglobin, HDL = high density lipoprotein, ACR = urinary albumin to creatinine ratio, K5 = fiveitem version of the Kessler Psychological Distress Scale, CHD = coronary heart disease, NZGG = New Zealand Guidelines
Group, CVD = cardiovascular disease, CFC = caring for country.
* = significant (P<0.05) correlation between study variables.
† 1 = lowest income; 2 = medium income; 3 = highest income.
‡ 1 = no formal education; 2 = primary school; 3 = lower secondary school; 4 = Year 10; 5 = Year 12; 6 = post-school
qualification.
§ 1 = none; 2 = one or two times a week; 3 = three or four times a week; 4 = more than four time a week.
‖ 1 = never; 2 = sometimes; 3 = most days; 4 = every day.
¶ >= 80cm for women, >= 90cm for men.
** Each unit represents a change in CVD risk of 5% over 5 years.

459

Pair-wise correlation matrix of study variables from chapter 11: The relationship between
Indigenous health status and “caring for country.”
Variable

Bush
meat

Bush fruit
&veges

BMI

Waist circ.

Systolic
BP

Sex
Age in years
Income level score†
Education level score‡
Current smoker
Consumes alcohol
Exercise frequency score§
Takeaway food score‖
Store-bought fruit score‖
Store-bought vegetables score‖
1.0

Bush meat score‖
Bush fruit and vegetables score‖

0.72

1.0

Body mass index kg/m2

0.05

0.10

1.0

Elevated waist circumference

0.09

0.15*

0.65*

1.0

Systolic blood pressure mmHg

0.03

0.02

0.42*

0.17*

1.0

Diastolic blood pressure mmHg

0.10

0.10

0.41*

0.22*

0.84*

Has type two diabetes

0.03

0.04

0.32*

0.29*

0.19*

% HbA1C

0.06

0.05

0.27*

0.30*

0.18*

-0.13*

-0.08

-0.24*

-0.24*

0.08

0.08

0.08

0.32*

0.31*

0.17*

-0.05

0.02

0.34*

0.28*

0.19*

-0.23*

-0.19*

-0.01

-0.01

-0.07

0.08

-0.01

0.25*

0.20*

0.50*

-0.01

-0.07

0.32*

0.23*

0.42*

CFC score

0.48*

0.45*

-0.17*

-0.12*

-0.05

Homelands resident

0.44*

0.45*

-0.07

-0.06

0.05

¶

HDL cholesterol mmol/L
Lipid ratio (Total:HDL cholesterol)
Elevated ACR >3.4mg/mmol
K5 Score
% 10-year absolute CHD risk
NZGG 5-year CVD risk category

**

Notes: HbA1C= glycated haemoglobin, HDL = high density lipoprotein, ACR = urinary albumin to creatinine ratio, K5 = fiveitem version of the Kessler Psychological Distress Scale, CHD = coronary heart disease, NZGG = New Zealand Guidelines
Group, CVD = cardiovascular disease, CFC = caring for country, BMI = body mass index, BP = blood pressure.
* = significant (P<0.05) correlation between study variables.
† 1 = lowest income; 2 = medium income; 3 = highest income.
‡ 1 = no formal education; 2 = primary school; 3 = lower secondary school; 4 = Year 10; 5 = Year 12; 6 = post-school
qualification.
§ 1 = none; 2 = one or two times a week; 3 = three or four times a week; 4 = more than four time a week.
‖ 1 = never; 2 = sometimes; 3 = most days; 4 = every day.
¶ >= 80cm for women, >= 90cm for men.
** Each unit represents a change in CVD risk of 5% over 5 years.
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Pair-wise correlation matrix of study variables from chapter 11: The relationship between
Indigenous health status and “caring for country.”
Variable

Diastolic
BP

T2DM

HbA1C

HDL

Lipid
Ratio

ACR

Sex
Age in years
Income level score†
Education level score‡
Current smoker
Consumes alcohol
Exercise frequency score§
Takeaway food score‖
Store-bought fruit score‖
Store-bought vegetables score‖
Bush meat score‖
Bush fruit and vegetables score‖
Body mass index kg/m2
Elevated waist circumference¶
Systolic blood pressure mmHg
Diastolic blood pressure mmHg

1.0

Has type two diabetes

0.13*

1.0

% HbA1C

0.17*

0.73*

1.0

0.07

-0.11

-0.04

1.0

Lipid ratio (Total:HDL cholesterol)

0.26*

0.12*

0.20*

-0.59*

1.0

Elevated ACR >3.4mg/mmol

0.23*

0.29*

0.26*

-0.03

0.18*

1.0

K5 Score

-0.04

-0.06

-0.05

0.04

0.02

0.02

0.40*

0.39*

0.39*

-0.29*

0.55*

0.14

0.42*

0.51*

0.47*

-0.12*

0.42*

0.28*

CFC score

0.04

-0.12*

-0.02

0.13*

0.01

-0.05

Homelands resident

0.09

-0.01

0.06

0.07

0.02

0.07

HDL cholesterol mmol/L

% 10-year absolute CHD risk
**

NZGG 5-year CVD risk category

Notes: HbA1C= glycated haemoglobin, HDL = high density lipoprotein, ACR = urinary albumin to creatinine ratio, K5 = fiveitem version of the Kessler Psychological Distress Scale, CHD = coronary heart disease, NZGG = New Zealand Guidelines
Group, CVD = cardiovascular disease, CFC = caring for country, BP = blood pressure, T2DM = type 2 diabetes mellitus.
* = significant (P<0.05) correlation between study variables.
† 1 = lowest income; 2 = medium income; 3 = highest income.
‡ 1 = no formal education; 2 = primary school; 3 = lower secondary school; 4 = Year 10; 5 = Year 12; 6 = post-school
qualification.
§ 1 = none; 2 = one or two times a week; 3 = three or four times a week; 4 = more than four time a week.
‖ 1 = never; 2 = sometimes; 3 = most days; 4 = every day.
¶ >= 80cm for women, >= 90cm for men.
** Each unit represents a change in CVD risk of 5% over 5 years.
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Pair-wise correlation matrix of study variables from chapter 11: The relationship between
Indigenous health status and “caring for country.”
Variable

K5
Score

10 Year
CHD

NZGG
5Yr CVD

CFC

Homelands

Sex
Age in years
Income level score†
Education level score‡
Current smoker
Consumes alcohol
Exercise frequency score§
Takeaway food score‖
Store-bought fruit score‖
Store-bought vegetables score‖
Bush meat score‖
Bush fruit and vegetables score‖
Body mass index kg/m2
Elevated waist circumference¶
Systolic blood pressure mmHg
Diastolic blood pressure mmHg
Has type two diabetes
% HbA1C
HDL cholesterol mmol/L
Lipid ratio (Total:HDL cholesterol)
Elevated ACR >3.4mg/mmol
K5 Score

1.0

% 10-year absolute CHD risk
**

NZGG 5-year CVD risk category
CFC score
Homelands resident

-0.04

1.0

0.12

0.69*

1.0

-0.22*

-0.10

-0.07

1.0

-0.12

-0.02

-0.05

0.72*

1.0

Notes: HbA1C= glycated haemoglobin, HDL = high density lipoprotein, ACR = urinary albumin to creatinine ratio, K5 = fiveitem version of the Kessler Psychological Distress Scale, CHD = coronary heart disease, NZGG = New Zealand Guidelines
Group, CVD = cardiovascular disease, CFC = caring for country.
* = significant (P<0.05) correlation between pair of study variables.
† 1 = lowest income; 2 = medium income; 3 = highest income.
‡ 1 = no formal education; 2 = primary school; 3 = lower secondary school; 4 = Year 10; 5 = Year 12; 6 = post-school
qualification.
§ 1 = none; 2 = one or two times a week; 3 = three or four times a week; 4 = more than four time a week.
‖ 1 = never; 2 = sometimes; 3 = most days; 4 = every day.
¶ >= 80cm for women, >= 90cm for men.
** Each unit represents a change in CVD risk of 5% over 5 years.
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Appendix 11: Thesis related research transfer
This appendix contains a list of research transfer activities related to my thesis. These
include: peer-reviewed publications, manuscripts under peer review or in preparation, book
chapters, non peer-reviewed publications, clinical guidelines, reports, keynote presentations,
invited presentations and conference presentations.
Publications (peer reviewed)
Campbell D, Burgess C, Garnett S, Wakerman J. Potential economic savings for chronic
disease care associated with Australian Aboriginal involvement in land management. Health
Policy, 2010. doi:10.1016/j.healthpol.2010.07.009.
Berry H, Butler J, Burgess C, King U, Tsey K, Cadet-James Y, Rigby W, Raphael B. Mind,
body, spirit: co-benefits for mental health from climate change adaptation and caring for
country in remote Aboriginal Australian communities. NSW Public Health Bulletin, 2010. 21
(5-6): 139-145.
Burgess CP, Johnston F, Berry H, McDonnell J, Yibarbuk D, Gunabarra C, Mileran A,
Bailie R. Healthy Country Healthy People: the relationship between Indigenous health status
and “caring for country.” Medical Journal of Australia, 2009, 190 (10): 567-572.
Garnett ST, Sithole B, Whitehead PJ, Burgess CP, Johnston FH, Lea T. Healthy Country,
Healthy People: Policy Implications of Links between Indigenous Human Health and
Environmental Condition in Tropical Australia. The Australian Journal of Public
Administration, 2009, 68 (1): 53-66.
Burgess CP, Berry H, Gunthorpe W, Bailie R. Development and preliminary validation of
the 'Caring for Country' questionnaire: measurement of an Indigenous Australian health
determinant. BMC International Journal for Equity in Health, 2008, 7 (26).
Burgess CP, Mileran A, Bailie R. Beyond the mainstream: Health gains in remote Aboriginal
communities. Australian Family Physician 2008 (December) 37 (12): 986-988.
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Burgess CP, Johnston F, Bowman D, Whitehead P. Healthy Country: Healthy People?
Exploring the health benefits of Indigenous Natural Resource Management. Australian and
New Zealand Journal of Public Health, 2005 29(2): 117-122.

Publications (under review or in preparation)
Burgess CP, Bailie R, Connors C, Chenhall R, McDermott R, O’Dea K, Matthews H,
Gunabarra C, Esterman A. Early identification and secondary prevention of cardiovascular
disease risk within a remote Australian Aboriginal primary health care service. (under
review)
Burgess CP, et al. Closing the Gap: Identification of chronic conditions in a remote
Aboriginal primary health care service (in preparation)
Burgess CP, et al. The contribution of Adult Health Checks to preventive care in a remote
Aboriginal primary health care service (in preparation)
Burgess CP, et al. Improvement in the delivery of preventive interventions through Adult
Health Checks in a remote Aboriginal primary health care service (in preparation)
Burgess CP et al. Adult Health Checks and referred care in a remote Aboriginal primary
health care service (in preparation)
Burgess CP et al. Chronic disease care: Significant workforce shortages in a remote
Aboriginal primary health care service (in preparation)
Burgess CP et al. Adult Health Checks: A policy critique from remote Aboriginal primary
health care (in preparation)
Burgess CP, Mileran A, Chenhall R, Bailie, R. Therapeutic landscapes within Terra Nullius.
The continuity of Aboriginal health-place relations on Aboriginal lands in a neoliberal policy
environment (in preparation)

Publications (book chapters):
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Burgess CP, Morrison J. Country. Social Determinants of Indigenous Health, B. Carson, et
al., Editors. 2007, Allen and Unwin, p 177-202.
Johnston FH, Burgess CP, Bowman D. Indigenous Natural Resource Management and
Health. Investing in Indigenous Natural Resource Management 2007, Charles Darwin
University Press, p 91-95.

Publications (not peer reviewed)
Burgess CP, McDonald J, Djabbiba S, Magaldagi L, Namanurki S, Connors C, Matthews H,
Thomas D. ‘Smoke-busters’ [Community name] experience implementing a tobacco control
program. The Chronicle: Chronic Diseases Network NT, 2008, 11(4): 10-12.
Burgess, CP. Saving lives made easy - Cardiovascular risk assessment and intervention in
the Adult Health Check and the 45 year old health check. The Chronicle: Chronic Diseases
Network NT, 2007, 10(2): 22-25.

Clinical guidelines
CARPA Standard Treatment Manual. 5th edition. Central Australian Rural Practitioners
Association. 2009.
•

Adult Health Checks

•

Cardiovascular disease risk assessment

Reports
Burgess, CP. [Community name] Adult Health Check: Community Report &
Recommendations. Malabam Health Board Aboriginal Corporation. 2007.
Garnett S and Sithole B, NTU07 – Sustainable northern landscapes and the nexus with
Indigenous health: Healthy Country Healthy People. 2007, Land and Water Australia: Canberra,
http://sirp.gov.au/Research/Sustainable_Northern_Landscapes_and_the_Nexus_with_Indigenou
s_Health/indexdl_8593.aspx
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Keynote address:
Burgess CP. Caring for Country and Health. Parks and Leisure Australia National
Conference, September 13 to16, Darwin, NT, 2009.
Burgess CP, Zwar N, Hussain A. New Frontiers in General Practice Research RACGP 48th
Annual Scientific Convention, September 29 to October 2, Darwin, NT, 2005.

Invited presentations:
Burgess CP, Gumugun S. Healthy Country Healthy People. Exploring and measuring
wellbeing, associations with health outcomes and policy implications. AIATSIS, May 24,
Canberra, ACT, 2010.
Burgess CP. Adaption to climate change: Public health aspects. NAILSMA Workshop on
Adaptation to Climate Change in Indigenous Populations, 21 & 22 April, Darwin, NT, 2010.
Burgess CP. Healthy Country Healthy People. Caring for Country: Indigenous Health and
Wellbeing. Healthy Parks Healthy People Congress, 16-19 April, Melbourne, VIC, 2010.
Burgess CP, Johnston FH, Berry H, McDonell J, Yibarbuk D, Mileran A, Gunabarra C,
Bailie R. Healthy Country: Healthy People. Superior Indigenous health outcomes are
associated with ‘Caring for Country.’ World Congress of Internal Medicine, March 20-25,
Melbourne, VIC, 2010.
Burgess CP. Nutrition and Preventive Health in Indigenous Futures – a remote health
perspective. The National Roundtable on Nutrition and Preventative Health, CSIRO and
CRCAH, August 4-5, Adelaide, SA, 2009.
Burgess CP, Johnston FH, Berry H, McDonell J, Yibarbuk D, Mileran A, Gunabarra C,
Bailie R. Healthy Country: Healthy People. Superior Indigenous health outcomes are
associated with ‘Caring for Country.’ Symposium on Indigenous Music and Dance, Charles
Darwin University, August 16-17, Darwin, NT, 2008.
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Burgess, CP. Caring for Country and health. Garma festival, Gulkula, August 9-11, North
East Arnhem Land, NT, 2008.
Burgess, CP. The Adult Health Check. NT DHCS (Department of Health and Community
Services) Remote Area Nurse Orientation. North Australian Research Unit, Feb 13, ANU
(Darwin Campus), NT, 2007
Burgess, CP. Healthy Country Healthy People. Dog People Conference. Crowne Plaza
Hotel, July 21, Darwin, NT, 2006.
Burgess, CP. The Adult Health Check. NT DHCS (Department of Health and Community
Services) Remote Area Nurse Orientation. North Australian Research Unit, May 19, ANU
(Darwin Campus), 2006.
Burgess, CP. The Adult Health Check. Diabetes Australia – NT Branch. Aboriginal Health
Worker workshop, March 30, Block 4, Royal Darwin Hospital Campus, NT, 2006.
Burgess, CP. The Adult Health Check. NT PCDS (Preventable Chronic Disease Strategy)
workshop. North Australian Research Unit, Feb 16, ANU (Darwin Campus), NT, 2006.
Burgess CP. Academic General Practice Registrar. AGPT and GPRA academic general
practice registrars workshop, July 23, Rockford Hotel, Adelaide, SA, 2005.
Burgess CP, Morrison J. Place and Health. Social Determinants of Indigenous Health
Conference, Co-operative Research Centre for Aboriginal Health. April, Darwin, NT, 2005.
Burgess CP, Morrison J. Place and Health. Social Determinants of Indigenous Health
Conference, Co-operative Research Centre for Aboriginal Health. March 8-12, Darwin, NT,
2004.

Conferences (published abstracts):
Burgess CP, Bailie RS, Connors CM, Chenhall RD, McDermott RA, O’Dea K, Gunabarra C,
Matthews HL, Esterman AJ. Early identification and secondary prevention of cardiovascular
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disease risk within a remote Aboriginal primary health care service. NT AFPHM Annual
Scientific Meeting, 5 -6 November, Darwin, NT, 2010.
Burgess CP, Bailie RS, Connors CM, Chenhall RD, McDermott RA, O’Dea K, Gunabarra C,
Matthews HL, Esterman AJ. Early identification and secondary prevention of cardiovascular
disease within a remote Aboriginal primary health care service. Primary Health Care
Research Conference, 30 June – 2 July, Darwin, NT, 2010.
Burgess CP, Bailie RS, Connors CM, Chenhall RD. The contribution of the Adult Health
Check to preventive care in a remote Aboriginal primary health care service. Primary Health
Care Research Conference, 30 June – 2 July, Darwin, NT, 2010.
Burgess CP. Healthy Country Healthy People. Caring for Country: Indigenous Health and
Wellbeing. Healthy Parks Healthy People Congress, 16-19 April, Melbourne, VIC, 2010.
Burgess CP, Johnston FH, Berry H, McDonell J, Yibarbuk D, Mileran A, Gunabarra C,
Bailie R. Healthy Country: Healthy People. Superior Indigenous health outcomes are
associated with ‘Caring for Country.’ World Congress of Internal Medicine, March 20-25,
Melbourne, VIC, 2010.
Burgess CP, Johnston FH, Berry H, McDonell J, Yibarbuk D, Mileran A, Gunabarra C,
Bailie R. Healthy Country: Healthy People. Superior Indigenous health outcomes are
associated with ‘Caring for Country.’ Population Health Congress, July 6-9, Brisbane, QLD,
2008.
Burgess CP, Johnston FH, Bailie R. Healthy Country: Healthy People. Superior Indigenous
health outcomes are associated with ‘Caring for Country’. Asia Pacific Ecohealth
Conference, 30 November - 3 December, Melbourne, VIC, 2007.
Burgess CP, Johnston FH, Yibarbuk D, Bailie R. Healthy Country: Healthy People. Superior
Indigenous health outcomes are associated with ‘Caring for Country’. Royal College of
Physicians NT scientific meeting and AFPHM annual scientific meeting, 12-13 October,
Darwin, NT, 2007.
Burgess CP. The ATSI Adult Health Check: Towards improving it for remote practitioners.
General Practice and Primary Health Care Research Conference, May 23-25, Darling
Harbour, Sydney, NSW, 2007.
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Burgess CP, Johnston FH. Healthy Country Healthy People. Indigenous Natural and Cultural
Resource Management and Health. Stakeholder debriefing meeting. Menzies School of
health Research, May 8, Darwin, NT, 2007.
Burgess CP, Curran, T. Adult Health Checks. Chronic Disease Network 10th Annual
Conference: “Health is everyone’s business – everybody’s choice?” 21-22 September,
Holiday Inn Esplanade, Darwin, NT, 2006.
Burgess CP. Healthy Country: Healthy People. Exploring the health outcomes of Aboriginal
natural resource management in northern Australia. National Rural Health Alliance
conference, 10-13 March, Alice Springs, NT, 2005.
Burgess CP. Healthy Country: Healthy People? Exploring the health benefits of Aboriginal
natural resource management. Royal College of Physicians NT scientific meeting and
AFPHM annual scientific meeting, 29-31 October, Darwin, NT, 2004.
Burgess CP, Johnston FH, Bowman DMJS, Whitehead PJ, O’Dea K, Robinson, G. Healthy
Land: Healthy People? The 18th World Conference on Health Promotion and Health
Education, 26-30 April, Melbourne, VIC 2004.
Burgess CP. Healthy Land, Healthy people? Exploring the benefits of land management in
Aboriginal health. Royal College of Physicians NT scientific meeting and CARPA
conference, 11-12 October, Alice Springs, NT, 2003.
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