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Thesis abstract

Background

Health systems strive to improve health outcomes in the populations they serve. In Australia,
a national health system performance framework supports this aim. Review of performance

measures showed a focus on organisational activity rather than outcomes for people.

South Australia (SA) also set strategic targets for improved healthy life expectancy as
influenced by: premature mortality; health related quality of life (HRQoL); and, potentially
preventable hospitalisation (PPH). There are unmet information needs and capacity for

improvement in the application of each of these measures.

Aims

This thesis aims to help inform system improvement by reorienting performance
measurement toward outcomes of importance to people receiving healthcare — so called

‘person-centred” measures. The thesis aims to provide empirical examples that help:

I.  Reframe premature mortality measures to account for survival time from disease

detection until death;

ii.  Extend morbidity measurement to describe a person’s self-reported state of health;

and,

iii.  Enhance enumeration of people experiencing PPH in emergency departments (EDs)

and as admitted inpatients.

Methods

Four studies stem from the candidate’s projects in SA: monitoring summary population health;
piloting an advanced cancer data system; steering the first Aboriginal specific population

survey; and, quantifying individuals experiencing PPH.



Study one introduces a new method that quantifies mortality related cancer burden using an
example based on cancer registrations among Aboriginal and non-Aboriginal cohorts matched
one-to-one on sex, year of birth, primary cancer site and year of diagnosis. Cancer burden is
expressed as the PREmature Mortality to IncidencE Ratio (PREMIER), the ratio of years of
life expectancy lost due to cancer against life expectancy years at risk at time of cancer
diagnosis for each person.

Study two presents the first, self-reported HRQoL utility results by Aboriginal South
Australians. Population weighted HRQoL was measured using SF-6D and SF-12 version 2 in
face-to-face interviews. Analyses describe relationships between HRQoL and respondent
characteristics, and the characteristics of interviewees completing HRQoL questions.

Studies three and four consider ED and inpatient PPH respectively. Those studies extend
current reporting practices by shifting analyses from PPH as a proportion of activity, to a
person-centred approach counting individuals experiencing PPH and the frequency of their
events. Both studies draw on person-linked public hospital records within a period prevalence
study design. Study three compares ED presentations among Refugee and Asylum Seeker
Countries of birth (RASC); Aboriginal; those aged 75 years or more and all other adults. Study
four determines disparities in rates, length of stay (LOS) and hospital costs of PPH for chronic

conditions among Aboriginal and non-Aboriginal people.
Results

Study one included records for 777 Aboriginal people diagnosed with cancer from 1990 to
2010. Aboriginal people (n=777) had 57% (95%CI 52%-60%) more scope for improved cancer
mortality outcomes two years after diagnosis compared to non-Aboriginal people of equivalent
age, sex, diagnosis year and cancer site. PREMIER informs interventions by identifying people
with greatest capacity to benefit from earlier detection, treatment and reduced premature

mortality.



Study two showed substantial variation in self-reported HRQoL among 399 Aboriginal people
in 2010/11. For example, average SF-6D results varied from 0.82 (95%Cls 0.81-0.83) among
those with no chronic conditions to 0.63 (95%Cls 0.59-0.67) where 3 or more conditions were
reported. Comparatively less responding to HRQoL questions was evident among people
speaking Aboriginal languages, in non-urban settings, and with multi-morbidities. Further
developing culturally safe, self-reporting HRQoL instruments may improve participation by
vulnerable and health compromised community members.

Study three’s comparisons among adult residents attending EDs in 2005-2006 to 2010-2011
showed greatest disparities in GP-Type presentations among people from RASC compared to
non-Aboriginal residents aged less than 75 years (423.7 and 240.1 persons per 1,000 population
respectively). Study four’s inpatient PPH for chronic conditions showed Aboriginal people
experienced more first-time events compared to others (11.5 and 6.2 per 1,000 persons per year
respectively) and substantially longer, total length of stay (11.7 versus 9.0 days). Improved

understanding of peoples’ PPH informs tailored services addressing primary healthcare needs.
Conclusion

The studies assembled in this thesis help align performance measurement with outcomes for
people and provide support for system improvement and health reform. While the labour-
intensive collaborations necessary may limit development, current opportunities for advancing
research within government agencies are discussed.

Australia’s health system performance measures remain underdeveloped. This thesis
contributes to addressing that need by focussing attention on the people the system exists to

serve — effectively, efficiently and equitably.
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Chapter 1 Introduction



1.1 Introduction

A health system’s (1) fundamental purpose is to contribute to maintaining or improving the
health outcomes of the population it serves (2-5). Systems pursue this purpose by responding
to a diverse array of health needs (3, 6) and delivering health related interventions to people
and populations. These activities consume substantial resources and governments play an
important role in administering and funding health systems. Spending on health more than
doubled in real terms in the two decades to 2019 and now accounts for 9.8% of global gross
domestic product (7). Around 80% of that health spending is concentrated in high income
countries where governments budget for 70% or so of health expenditures. For example, recent
Australian dollar (AUD) estimates of annual spending on health goods and services exceeded
AUD$202 billion in 2020-21, 70% of which was contributed by the Australian Government
(AUD$86 billion) and state and jurisdiction governments (AUD$56 billion collectively) (8).
South Australia (SA) is one of those jurisdictions and currently budgets almost AUD$3.7
billion per annum toward health service costs (9) and does so in a highly constrained budgetary
context (10). In providing these resources, governments frequently declare a commitment to a
health system that is coordinated and sustainable so as to ensure the ability to meet changing
health needs of the people, patients and populations who make up their constituent community

(12).

1.1.1 Person-centred health systems

Many health systems have adopted the term Patient-Centred, or Person or People-Centred care
(12, 13), to describe the necessity of recognising that health needs are experienced by people.
The World Health Organization (WHO) consequently advocate for ... a fundamental shift in
the way health services are funded, managed and delivered ... shifting away from health
systems designed around diseases and health institutions towards health systems designed for
people (italics added)” (12, pl). This approach echoes the belief that “care is better when it

recognises what patients’ problems are rather than what the diagnosis is” (14, p63). The

2



Organisation for Economic Co-operation and Development (OECD) also advocate a person-
centred approach requires greater accountability by health systems to the people using the
system (13).

The US Institute of Medicine was the first to assert patient-centredness constitutes a
fundamental principle of a high-quality, world-class health system (15-17). Australia adopted
a similar stance in asserting a person-centred approach is a “core principle of the national health
reforms” (18, p2). Patient-centred care subsequently became the subject of the Australian
Commission on Safety and Quality in Health Care’s (ACSQHC) first body of work (17).
Adoption of this principle by Australian states and territories followed and is illustrated by SA
Health, South Australia’s lead health agency, commitments to transform care delivery in a

person-centred manner (19).

1.1.2 Person-centred health need

If the health system’s purpose and a person-centred approach means addressing a person’s
health needs when required, then how might “health need” be conceptualised? Health need is
often referred to yet rarely defined explicitly in policy documents and funding agreements.
Culyer and Wagstaff offered an initial definition whereby a person’s current health status
represents their need for healthcare (20). However, this overlooks the potential benefit of
preventive care and the fact that not all conditions are treatable. A more widely preferred
definition of need is Culyer’s subsequent instrumental approach stating that the “capacity to
benefit is ... a condition for a need for health care to exist” (21, p148). That is, assessing
whether or not need exists begins with describing the size of a health problem among people
(22), then considering whether a person will be better off with a healthcare intervention than
without it (23). The nature and form of healthcare intervention appropriate, or needed, will vary
too. For example, the need associated with preventing disease might refer to changing the level
of exposure to health determinants and risks. For instance, changed dietary practices and body

mass index may be needed to prevent diabetes. A different form of care is needed where acute



conditions occur, as in the case of antibiotics and wound care for an incidence of cellulitis in a
person living with diabetes. Where diabetes as a chronic condition persists, a longer-term
management plan will be needed. Should diabetic neuropathy eventuate and amputation occur,
the healthcare need may further develop to include rehabilitation to address functional loss.
Being better off then, may refer to extending life, reducing health status deterioration,
promoting health and avoiding unnecessary interventions. On this basis, “capacity to benefit
could plainly ... be used as a principle for allocating health care” (21, p148).

Adopting a capacity to benefit perspective to meeting health need offers a concrete, action-
oriented and responsive approach. Associated with this is a general acceptance that three broad
criteria should be considered when organising healthcare to meet people’s needs (23, 24).
Health interventions must first be effective. Given there will never be enough resources
available to realise all health potential, decision-making demands choosing between candidate
interventions (25) and makes efficiency a second criterion. Choices based on efficiency would
suggest preferencing interventions where average cost to effectiveness ratios and the cost of
achieving the next increment in health gain are acceptable. In practice though, people’s
capacity to benefit is unevenly or inequitably distributed within populations. This points to
equity as a further consideration in decision-making (26). These criteria of effectiveness,
efficiency and equity are useful touchstones to adopt in assessing discourse, decisions and
actions within the healthcare system (23, 27, 28). While the three may often complement one
another, they may also conflict. For example, occasions may arise when it is preferable to
reduce inequities experienced by particular people rather than exclusively pursuing maximum
health gains averaged across the wider community (23). Hence, effectiveness, efficiency and
equity are also desirable dimensions of metrics used in monitoring and evaluating the
performance of the healthcare system.

Person-centredness and health needs focussed care might be core principles in health systems
yet the WHO acknowledges an integrated, person-centred approach represents a new field of

health indicator work. This is because indicators measuring outcomes of importance to people
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(29) and resulting from integrated, people-centred health services are lacking (12). For
example, none of the WHO affiliations through the Global Health Observatory (30), the
monitoring and evaluation frameworks for universal health coverage and the Sustainable
Development Goals, or the Global Reference List of 100 Core Health Indicators (31) include
person-centred measures. The WHO now proposes a body of research and developmental work
on indicators tracking global progress on integrated, people-centred health services. In turn the
WHO will draw together international partners to develop appropriate metrics for these critical,
but less frequently measured domains of health care (12). Implementing such an approach
needs monitoring. The OECD is blunt in their recent assessment on progress made in reporting
that “indicators for people-centredness are still vastly insufficient” (13, p7).

In practice, the need for healthcare is very often measured empirically by ill-health because of
data availability, ease of measurement and the assumption that current health status is a
reasonable indicator of health need. For example, a person with poor health and a chronic
illness is general accepted as being in more need of healthcare than a person with good health
and no illness (2). For this reason, assessments of health system performance often begin with
describing population health status (32), often using summary measures of health which enable

comparisons across time and across population groups.

1.1.3 Summary measures of health status
Health adjusted life expectancy (HALE), or healthy life expectancy as it is also referred to, is

one such summary measure of population health status. Healthy life expectancy describes the
number of years a person can expect to live in good health, free of disease and injury (33-36).
The calculation of healthy life expectancy requires two age-specific data components for a
population in a given time period: mortality rates and measures of morbid health status (37,
38). The latter comprises a systematic approach to describing health states and assessing

exposure to those health states (37, 39). Some expert commentators refer to HALE as the best



overall health status indicator (33) because it can be disaggregated by: quantity and quality of
life; sex and age; and contributing disease related conditions and risk factors (6, 33, 40-42).

Healthy life expectancy is widely reported at global, regional and national levels (6) through
the WHO (7), the OECD (43) and the Institute for Health Metrics and Evaluation (IHME) (44).
The latter’s principals substantially contributed to methodological and data developments
through a Global Burden of Disease (GBD) framework. Australia was at the forefront of
emerging national (45-48) and sub-national (41, 49-54) production of healthy life expectancy
estimates using the burden of disease framework, albeit this has been sporadic due to reliance
on funding across multiple government departments. South Australia adapted the national
burden of disease work and established an internally consistent collection of summary health
measures which could be refreshed annually using local administrative records to monitor

changing healthy life expectancy (55, 56).

1.1.4 Health system performance in Australia

Health systems exist to address health need, receive large amounts of funding to do so, and
warrant routine evaluation of performance. In Australia two frameworks have guided formal
evaluation of health system performance: the National Health Performance Framework
(NHPF) (57, 58) and the Performance and Accountability Framework (PAF) (59). The NHPF
gives a structure for reporting and developing performance indicators for particular programs
and/or specific population sub-groups. It does this by facilitating comparison and subsequent
discussion about three domains: Health status; Health determinants; and System performance
(see Figure 1.1). In practice, Australia’s National Health Reform documents (4, 5) ultimately
describe the NHPF’s role as measuring health status.

In assessing facets of health status, the NHPF includes a health status description ‘How healthy
are Australians?’; encourages consideration of effective, appropriately priced interventions
being available for conditions ‘Where are the best opportunities for improvement?’; and,

whether opportunity exists to act on health inequities ‘Is it the same for everyone?’. That is,



the NHPF asks where there is further capacity to benefit from healthcare. In response, the
Australian Institute of Health and Welfare (AIHW) and Australian Bureau of Statistics (ABS)
produce a substantial literature using many health metrics. Historically, these have focussed on
mortality using life expectancy trends by sex, age and level of geography (jurisdictions, area
level socio-economic position and remoteness for example) with supplementary data

describing the underlying causes of death.

Health status

How healthy are Australians? Is it the same for everyone? Where are the best opportunities for improvement?

Health conditions Human function Wellbeing Deaths
Prevalence of disease, Alterations to body Measures of physical, Mortality rates and
disorder, injury or structure or function mental and social measures of life
trauma, or other {impairment), activity wellbeing of individuals. expectancy.
health-related states. limitations and restrictions

in participation.

Determinants of health

Are the factors determining good health changing for the better?
Where and for who ore these factors chonging? Is it the same for everyone?

Environmental factors Community and Health behaviours Biomedical factors
Physical, chemical and socioeconomic Attitudes, beliefs, Genetic-related
biological factors such as Community factors knowledge and susceptibility to disease,
air, water and soil quality. such as social capital, behaviours such as and other factors such
support services, and patterns of eating, as blood pressure,
socioeconomic factors physical activity, smoking, cholesterol levels and
such as housing, and alcohol consumption. body weight.
education, employment
and income.

Health system performance

How does the health system perform? What is the level of quality of care across the range of patient care needs?
Is it the same for everyone? Does the system deliver value for money and is it sustainable?

Effectiveness Continuity of care Safety
Care, intervention, or action Ability to provide uninterrupted, The avoidance—or reduction to
provided is relevant to the client’s coordinated care or service acceptable limits—of actual or
needs and based on established across programs, practitioners, potential harm from health-care
standards. Care, intervention or  organisations and levels over time.  management or the environment
action achieves desired outcome. in which health care is delivered.
Accessibility Responsiveness Efficiency & sustainability
People can obtain health care at Service is client oriented. Achieving desired results with
the right place and right time Clients are treated with dignity the most cost-effective use of
irrespective of income, physical and confidentiality, and resources. Capacity of the system
location and cultural background. encouraged to participate in to sustain workforce and
choices related to their care. infrastructure, to innovate and

respond to emerging needs.

Figure 1.1: The National Health Performance Framework (2nd Edition) (57)



There is currently no routinely reported measure summarily describing disease and illness and
consequent severity or morbid influence on perceived health related quality of life (HRQoL)
(60) in the Australian community. Instead, a range of illness descriptions draw on: disease
registries (for example, cancer and renal dialysis); population surveys (diabetes, psychological
distress, and behavioural risk exposures for instance); and administrative records (such as
hospitalisation as an expression of morbidity (61)). If the health system’s activities are to align
with continually shifting influences on peoples’ quantity and quality of health outcomes, there
is a clear challenge to simultaneously assess the effects of death and illness (62). While this
lack of information presents a risk to informed decision-making, the burden of disease method
responds to this challenge. Moreover, the latter measures are intended for use in priority setting
and evaluation in response to observed needs (63). Australia has piloted used of the measures
in this way (64, 65). That is, healthy life expectancy may provide a suitable, summary measure
for describing the population health status domain in the NHPF.

The NHPF’s second domain considers health determinants, while a third domain focusses on
the health system’s performance in attending to health need among patients and populations.
In practice, the latter domain of assessing system performance at local levels is the remit of the
PAF (59). The relationship between the two frameworks is designed to be seamless and
presumably this signals the intent for directly relating health outcomes to system activities. In
practice however, there are considerable methodological challenges in attributing health status
change to particular policies and practices (32). These challenges include the lag between
introducing a policy or treatment and observing change in mortality outcomes. For example,
the time lapse between supporting smoking cessation and changes in death from lung cancer
can be decades. Such distance between action and outcome discourages accountability.
Instead, the PAF and its suite of health indicators intentionally avoid describing outcomes for
individuals and feature performance information at organisation levels to support comparison
and choice by individual consumers. In fact, the emphasis on organisational activity and output

is so great that a commissioned review of performance indicators on healthcare organisations,
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and prepared for the National Health Performance Authority, made no reference at all to the
NHPF or health status in Australia (24). In the few occasions where the PAF does report on
population health outcomes, the measures are intended for Primary Health Networks (PHN).
PHNs administer health programs that increase the coordination of medical services for
patients in support of general practice as distinct from accounting for performance. Among
Local Health Network (LHN) reports, several outcome measures are used however, these
principally refer to deaths in hospital and hospital acquired infections. While valid, these
measures give the impression of being defensive indicators of health maintained, or risk

mitigated, rather than indicators of proactive, health restoring actions.

1.1.5 Health system performance measurement in South Australia

While fully participating in national health reporting, the South Australian government devised
a comprehensive, state-wide Strategic Plan (66-68) covering many facets of community life
from growing prosperity, creativity and innovation to improving wellbeing. The Plan also
embraced a goal focussed approach to health outcomes throughout the population. The
inaugural plan (66) targeted ambitious but achievable gains in healthy life expectancy for the
whole of the South Australian population as Target 2.2 (Table 1.1). The first review of the Plan
(67) retained healthy life expectancy measures and added a specific target for reducing the
health expectancy inequalities between Aboriginal (new Target T2.5) and other South
Australians (Target T2.4) (66). A community review of the indicators endorsed the continued
use of healthy life expectancy measures (69) which were subsequently retained in the revised
Plan as Targets 78 and 79 (68). This meant healthy life expectancy became embedded in the
overarching framework for aligning SA Health’s service activities, budgets, policy making and
legislative agenda with health outcomes in the population.

Each of these areas of service activity aimed to contribute directly, or indirectly to these specific
targets (70) in a logical and evidence-based manner. Monitoring and reporting on specific

performance measures, or headline indicators, was also initiated to help align activities with



these strategic goals (24, 71, 72). In the case of healthy life expectancy SA Health’s headline

indicators included:

e Incidence of potentially avoidable and premature mortality (73);

e Prevalence and severity of illness; and

e Potentially preventable hospitalisations (PPH) for targeted diseases and conditions (70,

74).

Table 1.1 Population health targets in South Australia’s Strategic Plan (SASP) 2004 (66), 2007 (67) and

2011 (68) and related health department performance measures

Strategic Objective 2: Improving wellbeing

SASP Target:

2004 inaugural
plan

2007 revised
plan

2011 revised
plan

Healthy South Australians

Target 2.2: Increase healthy life
expectancy of South Australians to
lead the nation within 10 years.
Target 2.4: Increase the healthy
life  expectancy of  South
Australians by 5% for males and
3% for females by 20142,

Target 78 - Increase the healthy
life  expectancy of  South
Australians to 73.4 years (6%) for
males and 77.9 years (5%) for
females by 2020. 2

Aboriginal healthy life expectancy
Not included

Target 2.5: Lower the morbidity and
mortality rates of Aboriginal South
Australians.

Target 79 - Increase the average
healthy life expectancy of
Aboriginal males to 67.5 years
(22%) and Aboriginal females to
72.3 years (19%) by 2020.3

Related headline indicators and performance measures (70, 75, 76):

Incidence of mortality in the South
Australian population

Prevalence and severity of illness
(morbidity) in the South Australian
population

Potentially
hospitalisations  for
diseases and conditions.

preventable
targeted

Mortality rates of Aboriginal South
Australians
Morbidity rates of Aboriginal South
Australians

Selected potentially preventable
hospital admissions rate by
Indigenous status (for acute, chronic
and vaccine preventable diagnoses).

! The modified target sets a South Australian-specific level.

2 The target was modified to be more specific. The intent of the target did not change.

3 The target modified to be more specific and align with the National Partnership Agreement on Closing the Gap in Indigenous
Health Outcomes. The intent of the target did not change.

Subsequent commissioning of services were to refer to assessed population need in these areas
and prioritising health outcomes (77) with the explicit aims of maximising health outcomes

and reducing inequalities (71, 72, 78, 79). The means of trading-off, or harmonising, these two
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aims was not defined but several descriptive analyses focussed on the relevant performance
measures to supplement the published policy documents (56, 80-82). The objective of these
analyses was to support decision-making and planning implementation by describing regional
variations (56) in premature mortality observed among South Australia’s Indigenous
community (80, 81) and a risk profile of PPH among South Australians (82). To further support
service commissioning, a systematic approach to linking effective, efficient and equitable
health system activities with population healthy life outcomes was adapted and piloted for the
(South) Australian context (83). The approach included an illustrative case study based on
primary care management after cardiac episodes (84). This involved: accounting for population
healthy life expectancy across population groups; estimating average and group specific health
gains from health programs; evaluating health gains against health system costs in population
subgroups; summarising relevant information about candidate intervention programs within a
multi-criteria performance matrix for decision makers; reassessing outcomes (and processes)
following implementation. Other related analyses: decomposed health expectancy change (85);
and, identified population strata for targeting tailored, or modified, interventions (86, 87).
These analyses were generally well received and facilitated some discussion on advocacy and
resource allocation to target services as hoped for in a population health approach (88, 89).
Specialist audiences were particularly enthusiastic (80, 85-87, 90-94) yet there was
comparative silence from within the South Australian health portfolio. In part, this suggested a
reluctance to engage directly with a complex measure involving multiple underlying
components, namely quantity of life and quality of life. It also highlighted a persisting
limitation in systematically linking indicators and decision-making processes (95).

On one hand, strategic healthy life expectancy targets were set and these targets resonated with
the wider community. Relevant, supporting headline indicators were also established from
within the health portfolio. On the other hand, the strategy and its indicators remained
disconnected from real-world, operational settings in which service-related planning, decision-

making and delivery occurs.
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A fruitful approach to resolving this tension is to identify, then act on, points of common
interest. Common interests strategically and operationally are the people who make up the
community and who are the focus of the health system and its activities. Making changed
measurements in health performance more attractive to, and useable by, decision-making
processes include at least two facets. Firstly, the measures must represent people’s need for
health services as discussed above and an ability to reflect changes in need resulting from
service delivery. They must also help inform decision-making in response to current system
challenges. Such challenges may include issues raised by key stakeholders while developing
policies and plans, or they could be publicly acknowledged impediments to health system
improvement.

Publicly identifying issues, challenges and opportunities facing the health system are part of
the remit for South Australia’s Health Performance Council (HPC). The HPC is an advisory
body providing independent advice and formal reporting on South Australia’s health system to
the Minister for Health and tabling in the South Australian Parliament (96). Under South
Australia’s Health Care Act 2008, the HPC must formally assess the changing health outcomes
of South Australians across each of its 4-yearly reports (97). The HPC examines community
health status, uses NHPF domains to guide their assessment of the health system’s response to
health needs and emerging priorities (98), then advises the Minister on areas requiring
improvement.

The HPC noted systemic failures in reaching targets set, failures which demonstrated a lack of
cohesiveness in implementing then monitoring well devised plans. Consequently, HPC’s 2011-
2014 review (98) highlighted specific, current challenges and areas of potential improvement.
Those challenges relating to health outcome assessment are summarised in Table 1.2. Each of

these challenges represent, or is associated with, an unmet information need.
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Table 1.2: Alignment between Health Performance Council identified health system challenges in South

Australia, and their associated, unmet information needs

Challenges for the health system

Information needs and actions

1 Reduce inequities in avoidable mortality,
particularly between Aboriginal and non-
Aboriginal populations;

2 Develop data assets and pursue analysis of
clinical, administrative and population
health data to inform decision-making and
continuous improvement. Specifically:

a. Develop existing datasets to meet
information needs, for example, improving
core items on the SA population Cancer
Registry (SACR);

b. Bridge data gaps to better describe
health outcome variations among vulnerable
people and enable identification of progress
or problems; and

c. Supplement SA Health data collection
with purposeful sampling and reporting
focussed on specific groups of people in the

community;

3 Increase vulnerable* people’s access to and
equitable gains from healthcare
interventions;

4 Provide an integrated approach to
implementing and  monitoring  the

Aboriginal Health Care Plan (72) to improve
health status;

5 Investigate primary and community care
sector actions to reduce potentially
preventable hospitalisations (PPHs) among
Aboriginal and vulnerable people to meet
healthcare needs at an earlier, less costly
time.

6 Improve hospital length of stay by
identifying people who can be better cared
for in non-acute hospital settings;

Pursue data, analyses and valid measures
informing and monitoring strategies to close gaps
in potentially avoidable mortality.

Initiate surveillance methods and analyses
providing valid and reliable reports on
comparative health needs between and within
population groups.

Create new value from existing SACR holdings
by linking with Australian Bureau of Statistics
(ABS) Cause of Death Unit Record files and
staging tumours.

Make fuller use of existing data holdings for
reporting and monitoring outcomes  for
individuals and the population groups to whom
they belong.

Grow expertise in population health surveys to
provide valid, reliable comparison of health needs
among priority groups and wider population.

Provide baseline evidence of wvariations in
vulnerable peoples’ capacity to benefit from
health care interventions from which to track
change over time as relevant strategies are
developed and applied.

Provide wvalid, reliable and sustainable
measurements of health status components across
time and throughout the population.

Further develop information on hospital contacts
(emergency and inpatient) categorised as
“unnecessary” (for example, ambulatory care
sensitive conditions or potentially preventable
contacts).

Develop reliable baseline estimates of the number
and attributes of people experiencing
hospitalisations and the amount of hospital stays
and costs involved with which to track change
over time as relevant intervention strategies are
developed and applied.

*Includes: the aged; people from culturally and linguistically diverse (CALD) communities, refugee and asylum
seekers; rural and remote communities; and Aboriginal people
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This introductory material identified: avoidable, premature mortality; illness prevalence and
severity; and, hospital contact potentially amenable to primary and community care as outcome
areas describing people’s capacity to further benefit from person-centred healthcare. It also
noted the gap between reporting frameworks and systematically linking organisational activity
with outcomes of importance to people. Finally, it summarised contemporary areas for health
system improvement and their relationship to specific people and populations.

This thesis focusses on outcome measurements relevant to healthy life expectancy as South
Australia’s overarching population health target and specifically, to the three headline
performance areas underlying health expectancy. The thesis reorients reporting on these areas
with the aim of linking healthcare activity and outcomes for the people the system serves,
particularly in those areas of improvement highlighted by the HPC. A person-centred approach
places the person and their experience of health need at the centre of performance reporting.
Consistency between person-centred performance monitoring and person-centred practice will
help align healthcare resourcing, activity and outcomes with those having the capacity to

benefit from healthcare.

1.2 Thesis outline

The research in this thesis aims to improve clarity and application of system performance
assessments to strategic and operational goals. This is achieved by reorienting measures
toward the person receiving healthcare and outcomes of importance to them. Analyses
presented relate to SA Health performance indicators underpinning targeted improvement of
healthy life expectancy and current opportunities for health system improvement identified
by the HPC and advised to the South Australian Minister for Health. The analyses take the

form of discrete studies addressing those performance measurement opportunities by:

i.  Reframing premature mortality measures to account for survival time from disease

detection until death;
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ii.  Extending morbidity measurement to describe and value a person’s self-reported state

of health; and

iii.  Enhancing enumeration of people experiencing potentially preventable hospital
contact, firstly by way of Emergency Department (ED) presentations, then as

inpatient stays.

The first study uses the example of cancer care where mortality outcomes are typically reported
as the percentage of people surviving 5-years after diagnosis. The study contributes a new
measure within a burden of disease framework by developing, then applying a novel person-
centred measure of mortality burden. It does this by taking account of age at diagnosis and
death, both of which are routinely available on cancer registries, a person-centred approach can
reorient reporting to take account of opportunities for health system intervention. Such an
approach will help identify people with the greatest capacity to benefit from earlier cancer
detection and treatment and reducing avoidable, premature mortality. Reducing premature
mortality after a cancer diagnosis measures something of fundamental importance (99) to the
person at the centre of the diagnosis.

In the area of the prevalence and severity of morbid illness, estimates traditionally rely on
survey participants rating their general health status on an ordinal scale in response to a single
question (2). This approach is outmoded as it provides little or no detail on the most salient
aspects of the condition to the person (100), how those aspects influence a person’s perception
of HRQoL (60), or how the quantum of illness and related experiences are changing in the
community. Such information is pivotal to communication and collaboration whether in
planning or delivering person-centred health care. Improved measures for surveys focussed on
specific people’s healthcare needs and contributors to variations in their health outcomes are

required.

15



The second study in this thesis makes a novel contribution by including a person reported
outcome measure (PROM) within South Australia’s first, Aboriginal specific population
survey. PROMs ask a person to assess elements of their own HRQoL (101). The results
demonstrate the value of those self-reports in describing disparities in health need across groups
of people and in the presence of chronic health conditions. Moreover, the survey sample is
unique as respondents are drawn from some of SA’s most disadvantaged communities -
communities which are routinely under-represented and under-reported (98).

The final area is that of hospital contact amenable to alternative services in the community and
primary care. The AIHW report publicly on population level PPH by categories of area
disadvantage and geographic remoteness (102). However, the system performance measures
adopted in the National Healthcare Agreement (NHA) are based on the percentage of hospital
inpatient volume categorised as PPHs. This approach flows through to service performance
agreements between the (SA) Department for Health and Wellbeing and local area health
administrations (103-108) and illustrates one way in which performance becomes anchored
against volume rather than people.

Studies three and four consider PPH in ED and inpatient settings respectively. Those studies
extend current performance measurement in the system by shifting analyses from PPH as a
proportion of service activity in order to demonstrate a person-centred approach. Such an
approach uses data linkage to count the people experiencing PPH service contacts, and the
frequency and nature of the events they experience. A person-centred approach also enables
people to be grouped in new ways that are relevant to contemporary population health needs
such as understanding the health and service needs of new residents from refugee and asylum-
seeking backgrounds. Improving the health system’s understanding on these points will inform
and reorient service responses addressing unmet need for effective primary and community

health care among particular people groups.
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1.3 Referencing in this thesis
Chapters 2-5 include peer-reviewed manuscripts. References for those chapters are included
within the reproduced manuscripts. Consistent with this, references for Chapters 1 and 6 are

provided at the end of those chapters.
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21  Preface to Chapter 2

| undertook analyses of premature mortality in South Australia by geographic remoteness, area
level socio-economic position, Aboriginal status (1) and cause (2). The then Minister for
Health, the honourable John Hill MP, subsequently facilitated a round table discussion of the
sobering content with government agency leaders. That discussion made it apparent the
temporal gap between potentially sentinel events and mortality outcomes make it difficult to
specify where and how such events might be avoided within health service delivery.

On joining the Wardliparingga Aboriginal Health Research Unit within the newly launched
South Australian Health and Medical Research Institute (SAHMRI), my role was to acquire
relevant data collections to pilot an Advanced Cancer Data System (ACaDS) (Appendix A) as
part of a wider Aboriginal cancer disparities project. All analysis was governed by an
Aboriginal Community Reference Group (ACoRG) with much of the analysis focussing on
survival after cancer diagnosis and treatment. Our monthly meetings involved much insightful
questioning. Aunty Roz Weetra, a local Elder, asked “Who are you comparing us [Aboriginal
people] to? White fellas, black fellas, Irish, Muslim ... who?” A straightforward challenge on
behalf of people who had survived their cancer diagnoses unlike many family members
experiencing cancer and other chronic diseases. | considered options using relative survival but
the necessary life tables for Aboriginal and other people groups in South Australia remain
unavailable. The answer that came to me was to base an analysis on the best observed mortality

rates internationally by using the Global Burden of Disease standard life table (3).
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Abstract

Background

Cancer control initiatives are informed by quantifying the capacity to reduce cancer burden
through effective interventions. Burden measures using health administrative data are a
sustainable way to support monitoring and evaluating of outcomes among patients and
populations. The PREmature Mortality to IncidencE Ratio (PREMIER) is one such burden
measure. We use data on Aboriginal and non-Aboriginal South Australians from 1990 to 2010
to show how PREMIER quantifies disparities in cancer burden: between populations; between
sub-population cohorts where stage at diagnosis is available; and when follow-up is constrained
to 24-months after diagnosis.

Method

PREMIERcancer s the ratio of years of life expectancy lost due to cancer (YLLcancer) to life
expectancy years at risk at time of cancer diagnosis (LYAR) for each person. The Global
Burden of Disease standard life table provides referent life expectancies. PREMIERcancer Was
estimated for the population of cancer cases diagnosed in South Australia from 1990 to 2010.
Cancer stage at diagnosis was also available for cancers diagnosed in Aboriginal people and a
cohort of non-Aboriginal people matched by sex, year of birth, primary cancer site and year of
diagnosis.

Results

Cancers diagnoses (N=144,891) included 777 among Aboriginal people. Cancer burden
described by PREMIERcancer Was higher among Aboriginal than non-Aboriginal (0.55, 95%Cls
0.52-0.59 versus 0.39, 95%ClIs 0.39-0.40). Diagnoses at younger ages among Aboriginal
people, 7 year higher LYAR (31.0, 95%ClIs 30.0-32.0 versus 24.1, 95%Cls 24.1-24.2) and
higher premature cancer mortality (YLLcancer=16.3, 95%Cls 15.1-17.5 versus Y LLcancer=8.2,
95%Cls 8.2-8.3) influenced this. Disparities in cancer burden between the matched Aboriginal
and non-Aboriginal cohorts manifested 24-months after diagnosis with PREMIERcancer 0.44,
95%Cls 0.40-0.47 and 0.28, 95%Cls 0.25-0.31 respectively.

Conclusion

PREMIER described disproportionately higher cancer burden among Aboriginal people in
comparisons involving: all people diagnosed with cancer; the matched cohorts; and, within
groups diagnosed with same staged disease. The extent of disparities were evident 24-months
after diagnosis. This is evidence of Aboriginal peoples’ substantial capacity to benefit from
cancer control initiatives, particularly those leading to earlier detection and treatment of
cancers. PREMIER’s use of readily available, person-level administrative records can help
evaluate health care initiatives addressing this need.

Keywords
Indigenous Australians, cancer, premature mortality, mortality to incidence ratio, disparity.

4583 words
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Background

Cancer is a leading cause of death and premature death globally [1, 2]. In Australia, cancer
remains the largest contributor to years of life prematurely lost (YLL) despite the age
standardised burden per head of population having declined by 11% from 2003 to 2011 [3].
Average burden may mask disparate trends in outcomes between and within populations [4, 5].
In the case of Aboriginal Australians (where “Aboriginal” is respectfully used to refer to people
self-identifying as Aboriginal, Torres Strait Islander, or both [6]) comparable age-adjusted
YLL were initially higher (52 versus 35 YLL per 1,000 population in 2003) and further
increased to 55 versus 31 YLL per 1,000 population by 2013. This higher fatal burden is
influenced by comparatively greater incidence of cancers with poor survival [5, 7, 8], diagnoses
at more advanced stage [9-11], lower exposure to cancer treatment [9, 12], and excess case
fatality concentrated in the first two-years after diagnosis [13]. Each of these influences suggest
an unmet capacity to benefit from cancer control initiatives and actions including augmented
cancer screening programs and addressing variations in treatment [14-16]. Such interventions
need to be accompanied by relevant performance measures; measures which ensure system
accountability [17], first by articulating disparity, then quantifying the capacity to benefit from
prevention, early detection and intervention.

At a macro level, performance measures for population cancer outcomes [18] usually use
relative survival [7, 19]. Relative survival is the ratio of observed survival among a group of
people diagnosed with cancer and the expected survival of a similar, disease free group in the
general population [20]. However, that method’s use can be severely limited for sub-
populations of particular interest [7, 21, 22] or greatest need [22] where life tables detailing the
background probabilities of death are not routinely available [23]. Such is the case with
Aboriginal Australians, particularly at state and territory levels [7, 24]. An alternative is to use
the Mortality to Incidence Ratio (MIR) which is the ratio of the observed cancer mortality and
incidence rates in a given population in a specified time period [25, 26]. MIR is often used to
illustrate disparate cancer outcomes between countries [27, 28] and the manner in which health
system ranking [29] with components of cancer care such as cancer screening and treatment
[28, 30-33], positively correlate with better, lower MIRs as illustrated in Figure 1 [27].
Australia’s health system is ranked thirty-second by the World Health Organization and has an
average MIR of approximately 0.3, which is low by international standards and reflects well
on Australia’s cancer control activities [34]. While less frequently used, MIR also describes
cancer disparities within countries [35-37]. In this light, the favourable Australian average
masks Aboriginal Australia’s poorer outcome of 0.5 [38].
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MIR has limited application for routine performance reporting for several reasons. As with life
tables [7, 21, 22], routine and/or localised estimates for calculating population incidence and
mortality rates may not be readily accessible. This is the case for Aboriginal Australians with
Census estimates before 2016 labelled as ‘experimental’ and yearly population updates by age
and smaller geographical areas not routinely published [39]. Consequently, data availability
also limits the use of MIR [40] in quantifying opportunities to tailor initiatives to the needs of
relevant sub-populations [41]. In addition, population [42] and cancer registrations [5, 43]
available for performance monitoring often have time lags of two years or more before their
release. This is sub-optimal because disparities in cancer outcome are manifest within 24-
months of diagnosis [13]. Earlier signals on outcomes are needed if we are to evaluate the
effects of system change in a timely manner [44, 45].

We respond to the need to further develop performance measurement in cancer control by
revising MIR with the aim of increasing comparison between and within population sub-groups
and without relying on infrequently available population parameters. We do so by employing
a burden of disease method and measuring the time gap [46] of optimal life expectancy [47]
remaining at two critical points in a person’s experience of cancer: the age of a person’s cancer
diagnosis and death from cancer. Optimal life expectancy here refers to an international
standard derived from the best observed mortality rates globally [48]. By adopting this method
means we re-evaluate the MIR’s underlying parameters at the person level, then aggregate
results for (sub)population groups.

Consequently, we introduce the PREmature Mortality to IncidencE Ratio (PREMIER), a
metric that reframes MIR within a burden of disease method. After outlining PREMIER’s
components and construction, we provide four analyses demonstrating its application. Analysis
One focuses on general disparities in cancer burden existing between populations and uses
cancers diagnosed among Aboriginal and non-Aboriginal Australians. Given these populations
experience differences in age and primary site of cancers diagnosed [5, 8], Analysis Two adjusts
for those confounding variables and quantifies disparity between Aboriginal people with cancer
and a cohort of cancer cases drawn from the non-Aboriginal population having the same sex,
year of birth, year of cancer diagnosis and primary site. Analysis Three enumerates differences
in PREMIER within the Aboriginal and matched non-Aboriginal cohorts on the basis of cancer
stage at diagnosis. To assess the extent to which disparities in cancer burden are evident soon
after diagnosis, our final Analysis Four evaluates cancer burden between and within the
matched cohorts 24-months after diagnosis. We then consider the implications and responses
to observed disparities.

Methods

Study design and participants

We first provide a population context of all cancer cases [excluding non-melanoma skin cancer]
diagnosed among South Australians in the period 1990 to 2010 (N=144,891). A nested
retrospective, matched cohort design [9, 49] is used to compare cancers cases diagnosed among
Aboriginal people (N=777) with a one-to-one random selection of cancer cases among non-
Aboriginals matched on the basis of sex, year of birth, primary cancer site and year of diagnosis
[8]. Follow-up time is from diagnosis date to date of death, or censoring or records at 31
December 2011, whichever occurred first.

Data sources, related measurements and definition of PREMIER

Cancer data for the South Australian population were obtained from the South Australian
Cancer registry (SACR) [50] in the course of developing an advanced cancer data system
within the Cancer Data and Aboriginal Disparities (CanDAD) project [51]. SACR is a
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population registry collating dates of International Classification of Diseases for Oncology
(ICD-0-3) [52] coded diagnoses and death (attributed as cancer or non-cancer death).
Specialist clinical cancer registry staff further enhanced the nested cohort study records using
diagnostic and pathology records available to SACR to include cancer stage at diagnosis using
Surveillance, Epidemiology, and End Results Program methodologies [53]. Stage at diagnosis
categories included: localised - confined to tissue of origin; regional - invaded adjacent tissue
or regional nodes; distant/unknown - spread to distant lymph nodes or other organ sites;
leukaemia; or insufficient staging data were available.

MIR parameters of mortality and incidence are reframed within a burden of disease framework
in the following manner. Mortality among cancer cases is quantified using YLL [54, 55], the
amount of life expectancy remaining at time at which death attributed to cancer occurred.
Incidence is quantified using expected Life Years at Risk (LYAR) [56], that is, the amount of
life expectancy remaining at time at which cancer diagnosis occurred. Both YLL and LYAR
represent the years of optimal life expectancy remaining at the age a given event occurs. That
optimal life expectancy, which is subsequently used as a standard against which other measures
are made, was previously derived for the global burden of disease study using the lowest age-
specific risk of death observed in populations greater than 5 million individuals across the
world (further details are available in Appendix Table 18, p503 [54]). In the case of YLL, the
relevant event is the age at death while LYAR refers to age at diagnosis.

We make three assumptions in adopting those standard life expectancy estimates. First, we
assume it is fair that all people aspire to optimal life expectancy because health differentials
between sub-populations are influenced through societal and environmental risk factor
exposures [47, 48] rather than fixed biological determinants aside from age. Second, we assume
a uniform estimate of life expectancy across time, place and circumstance facilitates fair
comparisons, regardless of changing geographic or sub-population specific mortality rates. We
also assume a consistent method to deriving measures facilitates comparison between those
measures and such comparisons are valuable.

PREMIER represents the amount of life expectancy lost as a fraction of life expectancy
remaining at the time a sentinel health event is diagnosed. In the case of premature loss of life
from cancer death after cancer diagnosis (PREMIERcancer), this is the ratio of years of life lost
attributed to cancer (YLLcancer) to expected life years at risk at the time of cancer diagnosis

(LYAR) represented as:
YLLCG.TIC@T‘

PREMIERcancer =~y 1o
As a fraction of YLL and LYAR, PREMIER ranges from 0, where death after cancer diagnosis
does not occur within the observation period, to 1, where death occurs at the same age as
diagnosis. As an example, a person diagnosed with cancer at age 55 is taken as having 32.9
years of life expectancy remaining, thus LYAR is 32.9. Where death from cancer follows at
age 65 the remaining life expectancy represents 23.8 years of life lost to cancer, YLLcancer.
PREMIERcancer is 23.8 / 32.9, or 0.72, indicating that 72% of life expectancy at time of
diagnosis was subsequently lost.

Individual PREMIER, and its LYAR and YLL components, can be grouped across population
groups, or cohorts of people diagnosed with cancer. PREMIER can refer to a variety of
observation periods. For instance, populations or cohorts may be observed for: varying periods
from time of diagnosis to right-censoring of observations at a given date; a fixed period after
cancer diagnosis; or, a combination of the two.

Statistical analysis
Under the heading of Risk, we summarise the mean age at cancer diagnosis and the
accompanying LYAR. Subsequent Loss to premature mortality describes the number and mean
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age of deaths observed and attributed to cancer by SACR. Where deaths were not attributed to
cancer, YLLcancer is zero. The Loss to Risk ratio, comprises the averaged PREMIER cancer for
individuals within each group.

Table 1 includes three groups of cancer cases: the population of cancer cases diagnosed from
1990 to 2010 among non-Aboriginal South Australians; cancer cases diagnosed among
Aboriginal South Australians in the same period; and, a matched cohort of cancer cases among
non-Aboriginal people. Table 2 focuses on the Aboriginal and non-Aboriginal cohorts
disaggregated by stage at diagnosis. Table 3 repeats this focus while limiting observation time
to a maximum of 24-months after diagnosis.

Our multivariable analysis used the matched cohorts to evaluate the relationship between:
PREMIERcancer at 24-months after diagnosis (PREMIER cancer 24-months) @S the outcome with
Aboriginality as the exposure and, cancer stage at diagnosis as a covariate. Interactions between
Aboriginality and stage at diagnosis were also examined. We used fractional response
regression [57], a quasi-likelihood estimation method available within Stata 15.1 as fracreg
[58], and assumed a probit model for the conditional mean. This approach accommodates
PREMIER’s attributes as: a fraction of two continuous quantities with life expectancy lost as
numerator, life expectancy at time of diagnosis as denominator; having a denominator which
is also the maximum value for the numerator; and, thus having values in the range of 0 to 1
inclusive. We clustered the data by the cohorts” matched pairs and report 95% confidence
intervals (95% CIs) based on robust standard errors. We report the modelled parameter
coefficients which provide the sign of each covariate’s effect on PREMIER cancer 24-months.
However, because the coefficients are difficult to interpret we also assessed the simultaneous
average marginal effects of Aboriginality and stage at diagnosis on the proportion of life at risk
lost in the 24-month period from diagnosis. That is, we report the change in PREMIER cancer 24-
months Where the cancer case involved an Aboriginal person rather than non-Aboriginal, and
localised or distant stages rather than regional stage disease at diagnosis.

Results

Cancer burden between population groups

Table 1 shows SACR recorded 144,891 invasive cancer diagnoses among South Australians
from 1990 to 2010. Cancer diagnoses among Aboriginal people accounted for a small number
of those cases (N=777) and these are described in detail elsewhere [8]. Notably though, the
latter cases were diagnosed at considerably younger age (57.7 years) compared to those among
non-Aboriginal people (65.5 years). Consequently, life expectancy at risk at time of cancer
diagnosis was almost 7 years higher among Aboriginal people with LYAR=31.0 (95% Cls
30.0-32.0) compared to the non-Aboriginal average of LYAR=24.1 (95%Cls 24.1-24.2).
Proportionately more case fatalities, and at younger average age, were also observed among
Aboriginal people with cancer. Taken together, average loss to premature mortality from
cancer among Aboriginal cases was twice that of the broader group of non-Aboriginal cases
(YLLcancer=16.3, 95%ClIs 15.1-17.5 versus YLLcancer=8.2, 95%Cls 8.2-8.3). In turn,
PREMIER cancer was markedly higher among Aboriginal compared to non-Aboriginal cases at
0.55 (95%Cls 0.52-0.59) versus 0.39 (95%Cls 0.39-0.40) respectively.
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Table 1: Cancer diagnoses, premature mortality and PREMIERcancer, South Australia 1990-2010*

Matched cases among non-
Cases among non-Aboriginal Cases among Aboriginal Aboriginal®
N % Mean 95%Cls N % Mean 95%Cls N % Mean 95%Cls
Risk
Age at diagnosis (years) 144,114 100 0% 65.5 65.4-65.6| 777 100.0% 57.7 56.6-58.8| 777 100.0% 58.5 57.4-59.5
Life Years at Risk 24.1 24.1-242 31.0 30.0-32.0 30.3 293-31.3
(LYAR)
Loss
Cancer deaths* and age (years) 62,936 43.7% 717 71.6-718|461 59.3% 615 60.2-62.9|340 43.8% 63.7 62.1-65.2
Years of life lost from cancer 8.2 8.2-83 16.3 15.1-17.5 11.2 10.1-12.3
(YLLcancer)
Loss:Risk ra io
Premature mortality to incidence ratio
(PREMIER ancer) 0.39 039-0.40 055 0.52-0.59 0.40 0.37-0.44

*Among observations right-censored at 31/12/2011

# Randomly selected cancer cases among non-Aboriginal people matched one to one w ith cases among Aboriginal by sex, year of bir h, year of
diagnosis and primary cancer site

Cancer burden between and within matched cohorts

Table 1 also compares cases among Aboriginal people compared to a randomly selected cohort
of diagnoses among non-Aboriginal cases (N=777) matched by sex, year of birth, year of
diagnosis and primary cancer site. LY AR among the Aboriginal and non-Aboriginal cohort are
therefore equivalent because of age matching. Fewer case fatalities at comparatively older ages
among the non-Aboriginal cohort led to an average YLLcancer at 11.2 (95% Cls 10.1-12.3) and
PREMIER cancer at 0.40 (95% Cls 0.37-0.44) which were markedly lower than their matched
Aboriginal contemporaries with PREMIERcancer=0.55 (95%CIs 0.52-0.59). Indeed,
PREMIER ancer for all non-Aboriginal and the subset of cases within the non-Aboriginal cohort
were very similar (0.39, 95%Cls 0.39-0.40 and 0.40, 95% Cls 0.37-0.44 respectively).

Table 2 disaggregates Aboriginal and matched non-Aboriginal cohort results by stage at
diagnosis. Cancers among Aboriginal people were more likely to involve distantly spread
disease (n=333 or 42.8% of cases) than among non-Aboriginal people (n=255 or 32.8% of
cases). Within each stage at diagnosis cancer case fatality was relatively more common among
Aboriginal than non-Aboriginal people. Also, the average age at cancer death was lower among
Aboriginal people than non-Aboriginal people diagnosed with regionally staged disease (58.9
versus 63.1 years) and distant staged disease (60.8 versus 63.2 years). Both factors contributed
to markedly greater average Y LLcancer in the Aboriginal cohort than the non-Aboriginal cohort
with differences ranging from 2.0 (95%Cls 1.7-2.3) in localised stage to 6.2 (6.1-6.2) in
regionally spread disease. For both cohorts, PREMIERcancer increased as cancer spread at
diagnosis increased. However, PREMIERcancer also showed the relative amount of life at risk
and subsequently lost was higher within the Aboriginal cohort at each stage of disease at
diagnosis.

Cancer burden two years after diagnosis

Table 3 shows cohort outcomes up to two years after cancer diagnosis. Case fatality increased
as stage at diagnosis increased from local to regional to distant stages with consistently higher
loss observed among Aboriginal compared to non-Aboriginal people. Again, age at cancer
death was younger among Aboriginal people than non-Aboriginal people for each stage at
diagnosis. Average YLLcancer Was also higher among Aboriginal cases at each stage of disease
at diagnosis. Consequently, PREMIER ancer differed between cohorts 24-months after diagnosis
with higher losses among Aboriginal (PREMIER cancer 24-months=0.44, 95%Cls 0.40-0.47) than
non-Aboriginal (PREMIER cancer 24-months=0.28, 95%Cls 0.25-0.31). This difference of 0.16 in
the limited 24-month follow-up period (using PREMIER cancer 24-months) Was very similar to the
difference of 0.15 observed across the full observation period (using PREMIER cancer).
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Table 2: Cancer diagnoses, premature mortality and PREMIERcancer by stage at diagnosis, South Australia 1990-2010*

Regional spread at diagnosis

Localised at diagnosis

Distant/Unknow n spread at diagnosis

Aboriginal Matched non-Aboriginal® Aboriginal Matched non-Aboriginal® Aboriginal Matched non-Aboriginal®
N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls
Risk
Age at diagnosis | 289 100.0% 58.4 56.5-60.3| 390 100.0% 57.8 56.2-59.3| 155 100.0% 55.5 53.2-57.8| 132 100.0% 57.9 55.4-60.5| 333 100.0% 58.1 56.4-59.8| 255 100.0% 59.8 57.9-61.7
LYAR 30.4 28.7-32.2 30.9 29.5-32.4 32.8 30.7-34.9 30.7 28.4-33.0 30.6 29.1-32.1 29.1 27.4-30.8
Loss
Cancer deaths* | 101 34.9% 65.9 63.0-68.9| 100 25.6% 64.9 61.6-68.2 93 60.0% 58.9 56.1-61.7| 59 44.7% 63.1 59.6-66.7(267 80.2% 60.8 59.1-62.6(181 71.0% 63.2 61.1-65.2
YLLcancer 8.3 6.7-9.9 6.3 5.0-7.6 17.8 15.1-20.6 11.6 9.0-14.2 22.5 20.8-24.3 18.5 16.6-20.4
Loss:Risk ratio
PREMIER ancer 0.30 0.25-0.35 0.22 0.18-0.26 0.56 0.49-0.64 0.41 0.33-0.49 0.77 0.73-0.81 0.68 0.62-0.73

*Among observations right-censored at 31/12/2011

#Randomly selected cancer cases among non-Aboriginal people matched one to one with cases among Aboriginal by sex, year of birth, year of diagnosis and primary cancer site

PREMIER cancer 22-months also differed within cohorts and increased as stage at diagnosis increased. For example, point estimates for PREMIER cancer 24-months
within the Aboriginal cohort increased from 0.17 in cases of localised disease to 0.68 where disease spread was distant or unknown, an overall change of
0.51. Overall change within the non-Aboriginal cohort was slightly less at 0.47 and ranged from 0.10 in localised disease to 0.57 in distant spread disease.
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Table 3: Cancer diagnoses, premature mortality and PREMIERcancer at 24-months by stage at diagnosis, South Australia 1990-2010*

All cancers Localised at diagnosis
Aboriginal Matched non-Aboriginal® Aboriginal Matched non-Aboriginal®
N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls
Risk
Age at diagnosis 777 100.0% 57.7 56.6-58.8( 777 100.0% 58.5 57.4-59.5|289 100.0% 58.4 56.5-60.3| 390 100.0% 57.8 56.2-59.3
LYAR 31.0 30.0-32.0 30.3 29.3-31.3 30.4 28.7-32.2 30.9 29.5-32.4
Loss
Cancer deaths ,4.months
Age at deathcancer 24-montns | 346 44.5% 60.4 58.9-61.9| 224 28.8% 63.5 61.6-65.4| 51 17.6% 63.0 58.5-67.5| 40 10.3% 64.4 59.3-69.4
Y LLcancer 24-months 12.7 11.5-13.9 7.4 6.5-8.4 4.7 3.3-6.0 2.6 1.7-35
Loss:Risk ratio
PREMIER cancer 24-months 0.44 0.40-0.47 0.28 0.25-0.31 0.17 0.13-0.21 0.10 0.07-0.13
Regional spread at diagnosis Distant/Unknow n spread at diagnosis
Aboriginal Matched non-Aboriginal® Aboriginal Matched non-Aboriginal®
N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls| N % Mean 95%Cls

Risk

Loss

Age at diagnosis
LYAR

Cancer deaths ,4.months*

Age at deathcancer 24-months

Y LLcancer 24-months

Loss:Risk ratio

PREMIERcancer 24-months

155 100.0%

67 43.2%

55.5 53.2-57.8
32.8 30.7-34.9

58.5 55.2-61.8

13.0 10.3-15.7

0.42 0.35-0.50

132 100.0% 57.9 55.4-60.5
30.7 28.4-33.0

37 28.0% 63.4 58.4-68.3

72 49-96

0.27 0.20-0.35

333 100.0%

228 68.5%

58.1 56.4-59.8
30.6 29.1-32.1

60.4 58.5-62.3

195 17.7-21.4

0.68 0.63-0.72

255 100.0% 59.8 57.9-61.7
29.1 27.4-30.8

147 57.6% 63.3 61.0-65.6

15.0 13.0-16.9

0.57 0.51-0.63

*Among observations right-censored at a maximum of 24 months after diagnosis or 31/12/2011
# Randomly selected cancer cases among non-Aboriginal people matched one to one w ith cases among Aboriginal by sex, year of birth, year of diagnosis and primary

cancer site
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Multivariable analysis

Table 4 shows the association between life at risk and life subsequently lost up to 24-months after
cancer diagnosis in the cohorts and the concurrent effects of Aboriginality and stage at diagnosis.
Both Aboriginality and advancing disease stage at diagnosis were associated with higher
PREMIERcancer. The model’s marginal effects indicate Aboriginal cases experienced an average
of 0.10 or 10% (95%Cls 0.06-0.14) higher PREMIERcancer than non-Aboriginal cohort cases
diagnosed with the same stage of disease. Simultaneously, and when compared to regionally
spread disease at diagnosis, localised disease was associated with 0.21 or 21% (95%Cls 0.14- 0.27)
lower PREMIERCcancer and distant/unknown spread with 0.27 or 27% (95%Cls 0.20-0.34) higher
PREMIERcancer. NO further interaction of the effects of Aboriginality by stage at diagnosis was
evident.

Table 4: Fractional outcome regression and average marginal effects on PREMIERcancer at 24-months, South
Australia 1990-2010*

Model for PREMIER ancer 24-months Average marginal effects”
Coef. 95% Cls z  p>z| dy/dx 95% Cls z  p>z|
Aboriginal No 0.00 Reference 0.00 Reference
Yes 0.33 0.21-045 5.46 <0.001 0.10 0.06-0.14 5.43 <0.001
Stage at diagnosis
Localised -0.72 -0.92--0.53 -7.38 <0.001 -0.21 -0.27--0.14 -6.92 <0.001
Regional 0.00 Reference 0.00 Reference
Distant/unknown 0.70 0.52-0.89 7.48 <0.001 0.27 0.20-0.34 7.81 <0.001
Constant -0.56 0.30-0.52 -6.67 <0.001

* Using a randomly selected cancer cases among non-Aboriginal people matched one to one w ith cases among
Aboriginal by sex, year of birth, year of diagnosis and primary cancer site w ith observations right censored at a
maximum of 24 months after diagnosis or at 31/12/2011

#Average marginal effects represent the change in PREMIER .ancer 24.months » the outcome variable, w hen moving
from a predictor variable's reference category

Discussion

PREMIER combines life expectancy at the time of cancer diagnosis and the resultant loss of life
due to cancer death in order to quantify cancer burden. This is calculated for each person diagnosed
with subsequent aggregation to groups. Our first analysis demonstrated PREMIER’s application
in describing disparities in cancer burden for the entire population of invasive cancers diagnosed
among South Australians. PREMIER described substantially higher cancer burden among the
population of Aboriginal people with cancer compared to other South Australians (PREMIER cancer
of 0.55 versus 0.39). These differences were bought about by Aboriginal South Australians with
cancer having lower average age and more life expectancy (7 years) at risk of loss while also
experiencing higher average premature mortality loss due to higher case fatality (59.3% versus
43.7%) and younger age at death (62 versus 72 years). Our second analysis focussed on Aboriginal
and non-Aboriginal cohorts with equivalent sex, age, year of diagnosis and primary cancer site.
While life expectancy at diagnosis was equivalent, PREMIER enumerated 15% more cancer
burden among Aboriginal South Australians with cancer (PREMIERcancer OF 0.55 versus 0.40).
This was influenced by more frequent cancer deaths (59.3% versus 43.8%) and these deaths being
at a younger age (61.5 versus 63.7 years). With the availability of stage at diagnosis for the cohorts,
we then considered the variation of cancer burden within the cohorts. In both cohorts PREMIER
increased as stage increased from local to regional to distant spread. In addition, PREMIER
remained higher among Aboriginal people at each stage (PREMIERcancer=0.30 versus 0.22 for
localised disease; 0.56 versus 0.41 for regional spread; and, 0.77 versus 0.68 for distant spread).
These disparities by stage and Aboriginality were not only apparent for the broader observation
period. They were fully manifested 24-months after diagnosis and our fourth analysis showed 16%
higher cancer burden among Aboriginal than non-Aboriginal contemporaries (PREMIER cancer 24-
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months OF 0.44 versus 0.28 respectively). Disparity of this size then continued across longer term
observations.

Our analyses align with other reports of MIR, the ratio of observed cancer mortality and incidence
rates in a given population in a specified time period, which describe intra-country disparities in
cancer outcomes. For example, MIR differences between Black (MIR=0.48) and White
(MIR=0.40) in South Carolina are clear [35, 37], yet recent differences between Aboriginal
(MIR=0.51) and Australia generally (MIR=0.30) are even more pronounced [38]. These disparate
results are echoed by PREMIER within the population of South Australians diagnosed with cancer
where substantially more cancer burden among Aboriginal than non-Aboriginal
(PREMIERCcancer=0.55 versus 0.39 respectively) was quantified.

There are notable points of difference between MIR and PREMIER though. MIR makes use of
mortality and incidence rates calculated on people diagnosed or dying in any given period. Those
dying may have been diagnosed in different time periods meaning different groups of people are
being compared [19]. One of the consequences of this back-scattering of incident cases is to make
it difficult to observe rapid changes in prognosis [19]. PREMIER however, draws directly on each
individual case for both numerator (LYAR) and denominator (YLL). Because incidence and
mortality are observed within the same person the need to adjust for back-scattering is avoided.
This is an advantage because it enables PREMIER to provide an earlier signal on cancer outcomes.
Earlier measures can inform timely evaluations of system change, particularly system change
aimed at improving outcomes within 24-months of diagnosis, a time when disparities are
entrenched but also able to be detected using PREMIER.

PREMIER’s perspective on cancer burden is relevant to evidence-based policy development in
cancer control [59] in other ways. For example, PREMIER’s estimation provides absolute
measures of life at risk and life lost from cancer in a manner that is useful to planning activities.
This is achieved by anchoring age at diagnosis and age at cancer death against a defined, optimal
outcome. By describing disparities in age at diagnosis LYAR determined the amount of life
expectancy amenable to change by preventing cancer, or at least deferring cancer incidence to later
ages, through reduced exposure to cancer risks. As a relative measure, PREMIER revealed
disparities across stage at diagnosis where more advanced disease led to higher cancer mortality
and higher PREMIER. This information can help prioritise activities leading to earlier case
detection and increased participation in cancer screening activities to detect cancers at an earlier
stage. PREMIER also demonstrated an ability to enumerate disparities in cancer burden associated
with stage and ethnicity 24-months after cancer diagnosis, a time during which people are more
likely to be receiving care through health services [45]. This becomes particularly useful in
supporting activities that promote access [60], uptake and quality [15, 61] of effective and
available cancer treatments. In short, PREMIER enumerates people’s capacity to benefit from
cancer control initiatives involving prevention, early detection and treatment and thus contributes
to prioritising health system activities.

Similarly, while we report aggregated outcomes, it is important to remember PREMIER is
calculated for each individually diagnosed case which become available for grouping and analysed
in many configurations. We grouped observations by Aboriginality, however groups could be
based on: shared area level geography; socio-economic position; or, by attending a certain service
or receiving the care of particular provider. This adaptability is not only relevant to policy and
planning but has further application in relating system performance to outcomes for individuals
and the population groups to whom they belong [41]. PREMIER offers a robust and contemporary
measure of performance with which to assess the effectiveness of early detection and treatment
efforts. This is because PREMIER is free of the immediate need for background population
information and time lags in reporting are reduced with counting and observations beginning as
soon as diagnosis is made. This suggests the use of clinical records for reporting at patient (micro)
and service (meso) levels in the first instance. As the underlying cancer and mortality records are
integrated into population registries as we have used, macro level reporting for populations and
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the whole of system can follow. Information at these varying levels lend themselves to continued
quality improvement processes and ongoing applied research. The use of existing, routine
administrative data also helps address the evaluation needs of health services and government [62]
while promoting public accountability [63]. Indeed, incorporating YLL within PREMIER
facilitates comparison with other health system indicators and targets around reducing avoidable
and premature mortality, particularly among vulnerable populations [63].

PREMIER has other strengths. Our analyses demonstrate the feasibility of assessing PREMIER
using existing, routine, administrative and/or clinical records which also suggests it is readily
sustainable. Other parameters from hospital systems could inform stratification within patient
groups, for example, by stage at diagnosis. As cancer mortality outcomes improve and it becomes
increasingly important to assess patient morbidity, the burden of disease method also provides for
health adjusting the age relevant life expectancy and incorporating this into PREMIER estimates
[56, 64]. In the meantime, PREMIER responds to the call for ever-increasing comparability and
granularity in reporting [64] in two ways. We showed PREMIER’s comparability across
populations and within small cohort groups. Further comparison with the wider Australian
community, or even globally and for other time periods is quite possible because by measuring
against the same, global standard. PREMIER has additional scope to generalise across conditions
such as stroke or heart attack where there are definitive times of diagnosis enabling assessment of
LYAR and subsequent YLL components. This would inform further comparison between and
within people groups on the basis of health condition.

Limitations

PREMIER has several limitations. Interpreting relative outcome measures expressed as ratios
which depend on different numerators and denominators is challenging. It is also a commonly
occurring issue when considering issues of health disparity [65]. Our suggested response is to
accompany PREMIER with reports of LYAR and YLL as absolute measures based on life
expectancy. This raises the major limitation of PREMIER in that both LYAR and YLL are
predicated on a global standard life table while local life expectancy for population groups of
interest will likely be different. That is, PREMIER makes use of two biased measures and
overestimates outcome disparities [66, 67] suggesting a prudent approach to its use as
recommended with other survival methods [68]. The counter argument is to avoid bias by using
population specific life tables [69-71]. However, life tables reflecting jurisdiction or group
averages do not necessarily remedy the issue because such averages may mask considerable
variation within the relevant jurisdictions or population group. For example, average life
expectancy within one US county having the benefit of one of the highest observed life
expectancies at birth was recently shown to subsume variations of up to 18 years among males and
15 years for females [72]. Nevertheless, when relevant life tables become available, the bias within
our analysis can be approximated as done in other instances assessing the need for intra-country
socio-economic position life tables [68]. Until such time though, our analysis makes use of the
fall-back recommendation of using cancer specific mortality. This is justified because where health
inequities exist, it is unacceptable to wait until complete information is to hand before acting.
Therefore, we adopt an imperfect but well based and transparent method to quantifying health
inequity by measuring against a gold standard, optimal outcome. In our case, this outcome is a
standard attained by some but markedly less so by others within the same country and served by
the same universal, healthcare system.

We further acknowledge our analysis of PREMIER did not account for the influence of comorbid
conditions [73, 74]. In their own right, these are a major point of difference in the health status of
Aboriginal and other Australians. However, PREMIER estimates for all-causes of death among
people with cancer are easily calculated. Where higher risk of death from non-cancer causes are
experienced [23] PREMIER estimates would increase and potentially exacerbate the disparities
we documented. Other cancer survival studies do in fact report changes in the risk of death from
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cancer or non-cancer causes in the five years after cancer diagnosis [23] and this issue will benefit
from further investigation.

Conclusion

We demonstrated PREMIER’s application in quantifying cancer burden disparities using
Aboriginal and non-Aboriginal comparisons in South Australia. Cancer burden was markedly
higher among Aboriginal people than non-Aboriginal in all comparisons based on: all people
diagnosed with cancer; groups matched by sex, age, primary site and year of diagnosis; and, within
groups experiencing similarly staged disease at diagnosis. Importantly, the extent of disparities
were evident 24-months after diagnosis and persisted at similar levels thereafter. This points to a
substantial capacity to benefit from improved cancer control initiatives among Aboriginal people,
particularly those health system activities aimed at earlier detection and treatment of cancers. Our
analyses also suggest PREMIER’s use of readily available, person-level information can provide
important information helping evaluate person-centred cancer care as one dimension of high-
quality health care delivery addressing this need.
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3.1 Preface to Chapter 3

The burden of disease framework offered SA a health accounting system for monitoring
population change in healthy life expectancy, premature mortality and morbidity. Morbidity
estimates use many data sources, yet gaps remain in informing changes to key areas of mental
health, dementia and hearing loss for example. Moreover, Aboriginal specific morbidity
estimates were not available for healthy life expectancy calculations.

This led me to consider alternative means of monitoring morbidity in the population and |
compared two perspectives on population HRQoL change. Those perspectives used burden of
disease morbidity estimates from administrative data and self-reports from random and
representative population surveys (1). That study’s results contended that monitoring of
population level HRQoL was warranted and could contribute to monitoring healthy life
expectancy. No such population estimates among Aboriginal South Australians existed and a
novel response was needed.

Aboriginal health colleagues in SA Health asked that | join the steering committee for the first
South Australian Aboriginal Health Survey (SAAHS). With support of April Lawrie-Smith,
then Director of SA Health’s Aboriginal Health Branch (2) and Aboriginal Community
stakeholders, | argued for SAAHS to include a generic HRQoL instrument as a vehicle for

purposefully collecting Aboriginal peoples’ description of their own HRQoL and morbidity.
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Abstract

Background: Australian health surveys occasionally include health utility measures in describing health related
quality of life (HRQol} across the general population. However, the HROol of specilic population groups, such as
Aboriginal and Torres Strait Islander (respectfully referred to as Aberiginal), are poorly understood. Our analysis
describes HRQoL utility among Aboriginal South Australians by exarnining the characteristics of respondents
completing HRQol guestioning, the relationship between HRQol and respondent characteristics, then considers
reported HRQoL utility in the wider population context.

Methods: Population weighted and self-reported HROoL was measured using SF-6D, as derived from the SF-12

version 2, in the South Australian Aboriginal Health Survey’s face to face interviews with 399 respondents aged 15
or more in 2010/11.

Results: Mean HRCoL utility was 0.77 (95% Cls 0.76-0.79) with marked variations by gender {fermales 0.03, 95% Cls
0.00-0.06 lower than males), age (with ages 55 or more 008, 95% Cls 0.02-0.14 lower than 15-35 years) and number of
chronic health conditions (3 or more conditions 0.14, 95% Cls 0.09-0.19 lower than those with 0 conditions). A pattem

of response o HRCoL guestions was also evident. Response was less likely among respondents speaking Aboriginal
languages at home, living in non-urban settings, and expericncing multiple chronic health conditions.
Conclusions: The SF-6D provides useful information on the HROoL of Aboriginal South Australians. However, non-

completion was pronounced among respondents speaking traditional languages and experiencing more chronic health
conditions. Improved participation of vulnerable and health compromised respondents through culturally safe and

relevant self-reporting HROoL wtility instruments is needed.

Keywords: Health related quality of life, Health utility, SF-60, Patient reported outcome measures, Aboriginal health,

Disparities, Health inequities

Background

Marked improvements in mortality, continued increases
in the prevalence of multiple chronic conditions [1, 2],
and their influence on health related quality of life
(HRQoL) are contributing to growing demands for
healthcare and commensurately higher costs [2]. In the

* Correspondence: david banhama@sahmricom

"Sehool of Public Health, University of Adelaide, North Terrace, Adelaide,
South Australia5000

“Wardliparingga Aboriginal Health Research, South Australian Health and
Madical Research Institute, Morth Terrace, Adelaide, South Australiab000
Full list of authar information is available ar the end of the aricle

face of these challenges, improving health systems’ un-
derstanding ol what health outcomes are produced
among the people they serve, at what cost and for
whom, is critical [3]. A similarly urgent need is for the
knowledge developed (o use appropriate metrics which
reflect the perspectives of people at the centre of system
activities, that is, patients and populations [4].

To meet these needs, patient reported outcomes are
increasingly used for patient groups [4-7] and the
broader populations to whom they belong. Patient level
reports of HRQoL often make use of health utility

% The Author(s). 2019 Open Access This article is distributed under the temms of the Creative Commaons Attribution 4.0
Interrational License (htp/fereativecornrmons orglicenses/by/4.07), which perrnits urvestricted use, distribution, and
reproduction in any medium, provided you give appropriate cedit to the origingl author(s) and the source, provide a fink 1o

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Dormain Dedication waiver
(httpeff creativecommoensorgpublicdomain/zern/1.04) applies 1o the data made available in this articdle, unless otherwise stated.
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measures which account for multiple HRQol. domains
and produce a single, cardinal value describing a per-
son’s health status at a particular time [8]. Their use at a
population level provides context for aggregated patient
reported outcomes at disease and service levels. They
also assist with evaluating healthcare treatment and
service programmes’ role in changing population health
across time and within population sub-groups [9] for
example, by facilitating group comparison by ethnicity,
age and disease status.

Australia has a substantial history of using surveys to
monitor population health status. In more recent times
these have begun incorporating health utility measures
nationally [10-12] and among state and territory juris-
dictions. For example, South Australia’s long standing,
annual Health Omnibus Survey (HOS) series is a
random and representative household survey which has
administered dedicated utility measures several times
since their first inclusion in 1998 [13]. The SF-36 or its
abridged form SF-12, is routinely included as a
multi-dimensioned and generic HRQoL measure. Lo en-
able its wider use in assessing outcomes, SF-12 results
were revised to yield the SF-6D health utility measure
[14]. The SF-6D has subsequently been used to describe
HRQel. norms for the Australian population [15].

Despite high quality, survey based data collections, the
HRQoL of many specific population groups remains
largely unknown [16]. For example, the disparities in
health outcomes between Australias Aboriginal and
Torres Strait Islander (herein respectfully referred to as
Aboriginal) and non-Aboriginal populations is  well
documented in terms of: higher avoidable mortality and
lower life expectancy; higher use of emergency and in-
patient hospital services, particularly in areas of poten-
tially preventable episodes of care; and the burden
associated with chronic disease such as diabetes, cardiac
and renal conditions.

Therefore, there is a need for supperting policy deci-
sions and health system activities aimed at efficiently and
equitably addressing peoples’ needs [4] by alleviating bur-
den and improving HRQol.. However, the latter is not in-
cluded in national frameworks tracking changes to
Aboriginal health outcomes [17], nor is HRQoL and
health utility of Aboriginal populations widely examined
within jurisdictions. This is despite the fact that health
utility and aggregated patient/population reported out-
comes are increasingly used to inform decisions directly
affecting Aboriginal Australians on issues ranging from
selecting medications for subsidy [18] through to evaluat-
ing health service performance. Some exceptions are
noted in Queensland where estimates for Aboriginal
health workers [19] and Aboriginal cancer patients [20]
are available. In South Australia, the SF-12 [21] has been
used among remote Aboriginal South Australians living
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with diabetes [22]. However, it has not been validated
among Abariginal South Australians [21, 23] or used to
report SF-6D health utilities [21]. Nor have the health
preferences ol Aboriginal Australians and their concep-
tions of health [21, 23] been contrasted against the out-
comes of the generic SF-12 instrument. The use of
existing generic HRQoL measures among Indigenous
populations is a challenging area. Both national [24] and
international [25] experience alerts us to characteristics
associated with lower parlicipation or impeded responding
within health surveys. These characteristics include poor
health literacy, illness severity, language barriers and
cultural biases in the relevance of questions within instru-
ments, and are more likely to aflect Indigenous popula-
tions. These challenges are important to understand and
respond to because non-participation is also associated
with having relatively poorer health outcomes [1].

Employing the SF-12 among a representative population
sample of Aboriginal South Australians would enable as-
sessment of participation and question completion, provide
a perspective on HRQol,, and facilitate comparison against
wider South Australian and Australian population norms.
The South Australian Aboriginal Health Survey (SAAHS)
[26] provided an opportunity to pursue this. Having
received funding through the Council of Australian
Governments’ partnership on closing the gap in Aboriginal
and non-Aboriginal health outcomes, SAAHS was commis-
sioned to provide the first comprehensive estimates of
chronic disease prevalence among Aboriginal South
Australians.

This paper aims to conduct a descriptive analysis of
HRQol. assessed within SAAHS using health utility as
reported by Aboriginal South Australians using the
SF-6D. In particular, we examine the characteristics of
those completing HRQol. questions, the relationship
between HRQoL and respondent characteristics, then
position the HRQoL results in the wider South Australian
and Australian population context.

Methods

Study design, setting and participants

The SAAHS [26] was a cross-sectional, face to face and
representative survey ol the Aboriginal population across
metropolitan, rural and remote areas in the state of South
Australia. SAAHS sampled from households within ran-
domly selected Australian Bureaus of Statistics (ABS) 2006
Census collection districts using a stratified, multi-stage,
clustered and self-weighted area design [27]. Participants
were aged 15 years or more and identified as Aboriginal ac-
cording to national best practice guidelines [28].

Measurements
SAAHS administered 80 health related questions
sourced from other population surveys, developed by
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the SAAHS Advisory committee, or previously validated
instruments for population health assessment. The sub-
set of questions available to our study included:
socio-demographic characteristics of gender, age in
10-year groupings and urban, regional or remote area of
residence; Aboriginal language use categorised as either
English or Aboriginal/Aboriginal English as the main
language at home; employment as under-employed,
employed at home, or employed outside the home;
yearly income as $20,000 or less. Interviewees were also
asked whether a doctor had ever diagnosed them with
any of the following conditions: diabetes; renal disease;
hearing loss; mental health issues; asthma; o1, hyperten-
sion. The number of chronic conditions reported by
each respondent was summed and categorised as no
conditions, 1 or 2 conditions, or 3 or more conditions.

Health utility outcomes

Health utility was estimated using the SF-6D [14, 29, 30]
as based on the SF-12 version 2's 12 items [31] and used
under licence. The SF-6ID version 2 uses six HRQol.
subscales: physical function, role limitation, social
function, bodily pain, mental health and vitality. The
subscales combine for an overall utility score ranging
from worst possible, or death equivalent, (0.39) to full
HRQoL (1.00). UK general population utility weights de-
rived by standard gamble techniques [14] were used in
estimating Australian norms [15].

Data analysis

Standard scoring algorithms were used to derive the
SF-6D2 score for HRQol.. Where responses to SF-12 ques-
tions were missing (11 = 61), no SF-61 score was recorded
for that interview. The sample of SF-61> completed and
scored (1) and not scored/missing (0) responses were
compared on the basis of socio-demographic and health
condition variables using logistic regression and we report
the unadjusted odds ratios (OR) and their 95% confidence
intervals (95%Cls). The distribution of completed SF-6D
scores was negatively skewed. The distribution was im-
proved using a cubic transformation, the results of which
were used to affirm the adequacy of models reported
herein. Interquartile range and arithmetic means for the
untransformed scores are reported. So oo are the results
of ordinary least squares regression of SF-6I) score against
stratum within each available predictor. The reported beta
coeflicients and 95%Cls indicate the direction, size and
strength of changing stratum levels on SF-6D score. These
variables were trialled concurrently to derive the most
parsimonious and best fitting model ol SF-6D, the pa-
rameters of which were used to predict missing
SF-6D scores. The predicted mean SF-6D scores for
those originally completing/not completing SF-12
items were then compared using independent group
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t-tests. Age group results are contrasted against pub-
lished age norms for Australia [15] and unpublished
South Australian Health Omnibus [13, 32| results in
2008. All analyses were conducted with Stata version
15.1 [33].

Results

A response rate of 57.7% saw 399 interviews completed
from an initial sample of 691 eligible persons. Of those, 61
respondents completed demographic questions but not suf-
ficient SF-12 items to enable scoring of the SF-6D. This
group represented 10.9% (95% Cls 8.6-12.8) of Aboriginal
South Australians aged 15 or more and Table 1 compares a
selection of their characteristics with those who completed
SF-6D health utility scores. On average, those completing
SE-6I scores were less likely to: speak Aboriginal languages
or Aboriginal English at home (OR=0.32, 95% Cls 0.16—
0.63); to live in regional or remote areas (OR =0.12, 95%
Cls 0.03-0.54 and OR =001, 95% ClIs 0.00-0.07 respect-
ively); or experience at least one of the six chronic health
conditions listed (1 or 2 conditions OR=0.44, 95% Cls
0.23-0.86 and 3 or more conditions OR =041, 95% Cls
0.19-0.91).

Completed SF-6D scores ranged rom 0.39 to 1.00 and
were negatively skewed with a median of (.82 and mean
0.77 (95% Cls 0.76=0.79) as shown in Table 2. On a bivari-
ate level, mean scores varied across groups with females
reporting lower health utility than males and age groups 35
years or more reported incrementally lower health utility
compared to those aged 15 to 24 years. Speaking Aboriginal
languages at home and living with chronic health
conditions were also associated with lower health utility
compared to those primarily speaking English at home and
experiencing no chronic conditions  respectively. Con-
versely, employment at home or outside the home was as-
sociated with comparatively better health utility than those
who reported underemployment.

These characteristics contributed to a multivariable
model of health utility score (Table 3). The exception
was language spoken at home which did not contribute
significantly in the presence of other predictor variables.
Concurrent assessment of each showed that females re-
ported average health utility 0.03 (95% Cls 0.00-0.06)
lower than males, age groups 35years and beyond
reporting incrementally lower health utility than those
aged 15 to 34 years and living with chronic health condi-
tions (1 or 2 conditions B=-0.07, 95% Cls - 0.12- —
0.03 and 3 or more conditions = - 0.14, 95% Cls
0.19- -0.09). Employment continued to be associated
with better health utility compared to underemployment
by 0.05 (95% Cls 0.02-0.07). Overall, modelling gender,
age, employment and chronic conditions as predictors of
SF-6D scores explained 34.6% of the variance in those
scores (1” = 0.346, F(7,329) = 23.98, p <0.001).
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Table 1 Respondent characteristics for completed health utility (SF-6D) estimation

SF-6I) not astimated SE-6I) astmated oOn
Sample N=309 n=61 n=338 {unadjusted)
at SE-60
brasing
% 95% Cls % 95% Cls|  esimawed” 95% Cls
Total 109 fBG-128 a9l BG2-014
Sex
Male L7a 443712 483 408521 1.00  Reference
Famala 42 =2 288557 537 AT 858 4 158 087-2 88
Age (yoars)
15t 24 o4 170438 311 25 B-364 100 O 0000 O
24 034 21.3 9.9-32.7 21.4 16./-26 0 0.98 0.40-2 38
A5 1044 14 5 58233 208 165253 141 Refarence
45 1o 54 158 G824 9 145 a7-182 088 035225
55 armore 18.0 34276 122 88157 .66 0.27-1.59
Languagea
Aboriginal {mix) 278 168.0-39.6 110 768143 0.3z 0.16-0.63
English Tr2 G0 A-84 0 fa0 &5 7-02 4 100 Heterance
Employment
Under employed A0 1 267535 351 2OT7A06 100  Heterance
Employment at homa i e 15 6409 56 an i1 144 0 G8-3 04
Employed ouside home 3.7 194439 292 241344 1.05 053210
Income {yearly)
MNaot staed BE.6 L5.6881.8 831 57 B-BER 1.00  Reference
lass than or aqual 520 000 157 G0-255 187 14423 1 128 0 589-2 86
more than $20,000 15.7 A44-27 0 182 135229 126 0.50-3.16
Hegion
Urban 74 22171 582 582803 1.00 Reference
Regional dr2 252492 353 34372 Dz 0.03-0.59
Remaols 554 431-67.7 G5 5.1-7.9 0.01 0.00-0.07
Health conditions
Ihahatas
1.9 G02-83.7 -1 H2.9-00.5 T1.00 Reference
281 163398 133 95171 0.39 0.20-0.77
Renal
904 83.0-06.8 2943 91.9-96.7 T1.00 Reference
a6 dz161 57 3381 056 024-135
Heaanng loss
BH.3 7830944 91.0 BE.0-04 0 1.00 Reference
137 56217 a0 G0-120 062 028-137
Mental heallh
a0 813990 90.0 BEBDE5 1.00 Reference
9.9 1.0-18.7 1000 655134 1.01 0.35-295
Aslhima
#84 0 74 G835 f5 6 i1 8-895 100 Heatarence
16 0 65254 144 105182 088 O41-181
Hypernension
5 6 53 3-778 ara T7 3-864 100 Heatarence
344 22 2-46.7 182 18.6-22.0 0.42 0.23-0.79
Comarbidines
0 conditions 43 7 A0 1574 o7 <1 a8 D-69 B 1 00 Reference
1 or 2 conditions 38.9 258521 252 2023038 0.44 0.23-0.86
3+ condilions 173 §.3-26.3 104 L1138 0.41 0.12-0.91

fresults in bold indicate stratum which differed rom he Reference group in & =latistically significant way (p< 0.03)

*from diabetes, renal, hearing, mental health, asthma and hypertension
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Table 2 SF-6D by demographic and health conditions
Interguartile
s50th 75t Bota
25th percentile prercentle percentle Maan 95% Cls {unadjustad)™ gn9 Cls®
Total Q70 082 0.85 077 0.76-0.79
Sox
hale 075 085 085 080 0.78-0.83 000 Refarenca
Female 065 080 085 075 073077 =0.05 -0.09--0.02
Age (yedars)
150 24 0.80 085 0.86 0.824 0.80-0.85 0.00 Relerence
24 1024 020 085 088 0821 0.7/9-0.85 (SRS T4 0.04-0.03
3510 44 0.GE o082 0856 0.755 0.72-0.78 -0.07 -0.11-0.03
45 13 54 0658 072 080 0694 0.64-0.75 -0.13 -0.19-0.07
55 ormore 057 066 075 0675 063072 =015 -0.20--0.10
Language
Aboriginal (mix) 0.59 0.68 086 0.1 0.66-0.77 =0.07 -0.12--0.01
English 0./2 082 .85 (S0 O.F6-0.80 00 Reforencs
Employment
Linder em ployed 053 O./8 .52 O./4 0.71-0.78 .00 Reforencs
Employment athom e 0./0 085 .85 .79 0./8-0.82 0.05 0.01-0.09
Employed outaside home 074 085 086 0.80 077-0.83 0.06 0.02-010
Incom e (yearly)
Mot atatad 076G 082 085 080 0.789-0 81 000 Rafaranca
less than or equal $20 000 057 075 092 073 0.69-0.78 =-0.07 -0.11--0.02
more than 20,000 058 .72 088 Q.72 0688077 -0.L0B -0.14--0.03
Region
Urban 070 O a2 0.a5 [+l 0 75-0 80 000 Rafaranca
Ragional 070 o822 0.85 078 0.76-079 0.00 -0.03-004
Rem ot 066 0.74 085 0.8 0.72-0.81 0.01 0.08-0.05
Health conditions
Diahatas
072 082 085 078 0.77-080 000 Reafaranca
0.58 072 0.86 o071 066-0.77 =0.07 -0.13--0.01
Fenal
0.1 082 085 078 0./8-0.80 Q.00 Reforence
053 066G o.72 0.63 0.57-0.68 -015 -0.21--0.00
Hearing loss
Q70 082 0.85 078 0.76-0.79 000 Helerence
0.58 072 0.85 071 0.66-0.77 =0.06 -0.12--0.01
hental hoalth
072 082 085 078 0.77-0.80 000 Rafarenca
055 062 072 063 0.56-0.68 =016 -0.21--0.11
Asthima
0.74 082 085 0.79 077081 .00 Reforences
0652 0.G2 078 0.GG 0.61-0.71 -0.13  -0.18-0.08
Hypartension
075 082 0.85 0.80 0.78-0.81 000 Heleence
051 063 075 0.6 0.61-0.70 -0.14 -0.19--0.09
Comaortndibas
O condibons 0.80 085 0.85 .82 0.81-0.83 0.00 Helerence
1 or 2 condiions 058 070 0B85 0.71 087075 -0 -0.15-0.07
3+ condiions 0 532 052 Q.72 0,632 0.59-0.87 -0.19 -D.23--0.14

results in bold indicate stratum which differed from the Referonce group in a statistically significant way {p= 0.02)

Using those parameters to predict SF-6D) among missing
responses resulted in that group having comparatively
lower health utility at 0.75 (95% Cls 0.72-0.77), B=-0.03
(95% Cls — 0.05- -0.00).

Health utility among Aboriginal South Australians by
age is placed in the wider South Australian (# = 3014) and
Australian population (N'=17,630) context within Fig. 1.

Health utility decreased across age groups for each of the
three population groups. However, having observed very
similar utility levels among those aged 15 to 34 years, the
incremental decreases in health uiility observed among
Aboriginal South Australians in subsequent age groups
was more pronounced than those in either of the com-
parator populations.
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Table 3 Linear regression model of relationship between SF-6D scores and respondent characteristics

Bela 95% Confidence Inlervals L D r2
LCl uc
Gender
Male 0.00 Reference
Femnale -003 —0.06 —0400 —2.22 0027
Age {years)
1510 34 0.00 Reference
35tc 44 -005 —0.08 -002 -332 0001
45 to 54 -009 —0.74 -003 —334 0001
554 —0.08 =0.14 -002 —268 0.008
Employment
Uncer employed 0.00 Reference
Ermnployed 0.05 0.02 0.07 3.15 0.002
Chronic health conditions
0 cenaitions 0.00 Reference
1 or 2 conditicns =007 —0.12 —-0.03 =317 0.002
3+ conditions —0.14 -0.19 -0.09 —5.18 <0001
Constant 082 0.80 085 7194 <0001
Model fit () 0346

Discussion

The rising prevalence of chronic disease and the risk
of accumulating morbidity makes it increasingly im-
portant to monitor the HRQoL of populations. This
is particularly so for groups already vulnerable to
other forms of health loss through early death and
the influence of widespread and pervasive social dis-
advantage, as is the casc with Aboriginal Australians.
This paper is one of few that describes HRQoL
among Aboriginal Australians using a health utility

measure. Having used a representative sample of ran-
domly chosen Aboriginal adults [27] it provides a
valuable comparator for reports of HRQoL within
Aboriginal communities and across the broader
community.

The mean HRQolL utility reported among Aboriginal
South Australians aged 15 or more was 0.77 (95% Cls
0.76-0.79) which is equivalent to Australian norms of
0.77 (95% ClIs 0.76—0.77) using data collected in 2009-
2010 [15]. Underlying those average HRQoL levels were

;”m |

Health utility (SF-6D)
7
‘

w» | O South Australian population - HOS 2008 N=3,014 Banham, etal (2014

‘ Aboriginal South Australians - SAAHS 2010-11 N=338

O Australian population - HILDA 2009-10 N=10,882 Norman, et al (2013)
T

T
15-24 25-34

Vertical lines represent 95% Cls

Fig. 1 Populaticn health utility (SF-60) by age

35-44
Age group (years)

T
45-54 55+
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gender differences whereby Aboriginal females reported
5% lower HRQoL than males on average. This was con-
sistent with the nature of gender differences observed in
the wider Australian population using the SF-6D [15] and
other health utility instruments such as the AQol. whether
in South Australia [13] or nationally [11]. Declining HRQoL
across age groups is also consistent with the general popu-
lation norms [15]. However, two points of difference were
notable. The average Aboriginal HRQoL at ages 15-24 was
higher than that of the Australian population while the
magnitude of health utility decrease into older ages within
the Aboriginal community was markedly greater than those
observed within the contemporary South Australian and
Australian populations. This has important implications lor
interpreting mean health utility as each population has
quite different age profiles. For example, as a consequence
of high premature mortality rates, ages 45 and above are
under-represented in the Aboriginal community in com-
parison to the non-Aboriginal population of South
Australia and accounted for 17 and 41% of the respective
populations [31]. Consequently, il Aboriginal South
Australia had a similar age profile to that of the non-Abori-
ginal population, their average HRQoL utility would be
lower by around 7%. Our results also provide clear evidence
of pervasive self-reports of chronic health conditions and
that multiple comorbid conditions are related to lower
health utility. This is consistent with related population
analyses. For example, the New South Wales” 45 and up
study demonstrated Aboriginal respondents were compara-
tively more likely to report poorer self-rated health and
quality of life [35] and this was further exacerbated as the
number of chronic conditions increased [35]. In addition,
related follow-up studies of respondents by Aboriginality
[36] found response rates were lower among those repor-
ting poorer health status and lower quality of life [36].

This latter observation resonates with a further finding of
interest in our analysis. While questions enabling the de-
scription of health utility were completed by most SAAHS
interview respondents, a pattern of non-responding was
also apparent. Some of the predictors of not completing
health utility questions (language at home and chronic
health conditions) were also indicators of poorer HRQalL.
Using completed responses to predict HRQoL of those
missing utility scores indicated signilicantly lower average
health utility would be expected among the latter group (by
approximately 2%}.

In the context of a population already reporting lower
HRQol than the wider community when age profile is
considered, our findings identified a further population
sub-group whose perspective on HRQoL has not been
given voice. Importantly, there is reason to believe this
group has further reduced health utility. The relation-
ship observed between poor health outcomes and
language is also reported in other settings. For example,
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a study of Aboriginal cancer patients in Australia’s
Northern Territory found those with an indigenous
language experienced significantly poorer outcomes than
those with English as their first language [37]. This
suggested issues such as health literacy, depth of under-
standing of mainstream vernacular and difficulties in
communicating within that paradigm may restrict the
uptake of effective health care. The lack of engagement
with SF-12 HRQol. questions may be similarly affected
and the nature of questions considered too distant from,
or irrelevant to, the circumstance of people whose trad-
itional cultural connection remains strong [21, 23].

In its report to the South Australian Parliament, South
Australia’s Health Performance Council [16] identified
the opportunity for purposefully sampling specific popu-
lations to improve awareness of unmet health needs and
encourage accountable responses by the health system.
The SAAHS method [27] provided some evidence in
support of using a standard, generic health utility meas-
ure as a means of meeting this information need for
Aboriginal South Australians. Importantly though, the
results suggest cautious use because a sub-group within
the target population was identified as less likely to fully
participate. Those less likely to self-report health utility
were also more likely to have higher levels of comorbi-
dity and experience poorer health utility.

This raises two limitations in our analysis. The first is
to recognise a probable bias in our results whereby
health utility among Aboriginal South Australians is over
estimated because ol the omission of a vulnerable popu-
lation sub-group. Secondly, if language use contributes
to the exclusion of people who can reasonably be con-
sidered as having ill-described and unmet HRQoL needs,
then further research is required to remedy that with
suitably adapted [24], culturally relevant [21, 22, 25] and
validated [23] measures.

It is imperative to pursue these improvements and build
on the strengths of this study which provided evidence of
variations and disparate HRQoL utility among a representa-
tive sample of randomly selected Aboriginal adults [27].
These activities will help expand existing population health
assessment beyond life expectancy, an acknowledged area
of considerable inequity, to include informed discussion of
a population’s perspective of their own HRQoL utility. Ul-
timately, HRQoL utility measurement could be subsumed
into estimating healthy life expectancy [13, 38], a “best
overall measure” p262 [39] and one widely reported inter-
nationally [40]. Healthy life expectancy helps reframe de-
scriptions of population health disparity to include peoples’
experiences ol morbid illness and its severity. Health utility
measurement has a special role as it makes use of
self-reported outcomes in a form salient to evaluating
health system activities designed to address morbid illness

and improve patient/population health outcomes [41].
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Conclusions

The SF-6D, as a generic health utility measure, provides
uselul information on the population health status of
Aboriginal South Australians, albeit from a narrow and
biomedically focussed perspective. However, caution is
needed in its further use because the instrument’s ques-
tions were less likely to be responded to by people
speaking  traditional  language, experiencing more
chronic health conditions and reporting poorer health
utility. Our results therefore suggest a need [or improved
instruments that are salient to the Aboriginal population
and which lead to improved participation and
self-reporting of HRQoL and health utility.

Abbreviations

95% Chs: 95% confidence intervals; Aboriginal: Aboriginal andfor Tarres Strait
Islanders; ABS: Australian Bureaus of Statistics; HRQoL: health related quality
of life; OR: Odds Ratio; SAAHS: South Australian Aboriginal Health Survey

Acknowledgements

The authors gratefully acknowledge 5A Health and the University of
Adelaide’s Population Research and Outcomes Studies for collecting SAAHS
data, 54 Health for permitting use of those data, and Emeritus Professor Bob
Goldney for permitting use of Health Omnibus Survey data. DB is supported
in part by an Australian Government Research Training Program Scholarship,

Funding
Funding for the SAAHS came from the Closing the Gap National Partnership
Agresment.

Availability of data and materials

Ihe study's data comprised of de-identified sunvey responsas. These were
used under privileged arrangements set out in a study specific corfidentiality
deed, The data cannot be accessed by another party without relevant de-
partrental and human research ethics approvals.

Authors’ contributions

DB conceived the original research question, operationalised the study,
performed data analysis, drafted and revised the manuscript. JK and JL made
impartant contributions to interpreting the statistical analysis and revised the
manuscript. All authors read and approved the final version of the
MANUSCript.

Ethics approval and consent to participate

The SA Abariginal Health Advisory Committee oversaw the running of the
survey and provided advice on survey methods, content, instruments and
quastions. The Aboriginal Health Coundil of South Australia (04-14-553) and
5A Health’s Human Research Fthics Committee approved the study (HREC/
14/5AH/84) and the secondary use of survey data,

Consent for publication
Mot applicable.

Competing interests
The authors declare that they have no competing interests,

Publisher’s Note
Springer Nature remains neutral with regard 1o jurisdictional claims in
published maps and institutional affiliations.

Author details

"School of Public Health, University of Adelaide, North Terrace, Adelaide,
South Australias000. *Wardliparingga Aboriginal Health Research, South
Australian Health and Medical Research Institute, Morth Terrace, Adelaide,
South Australia5000. *Division of Health Sciences, University of South
Australia, North Terrace, Adelaide, South Australia 5000,

Page 8 of 9

Received: 17 August 2018 Accepted: 7 February 2019
Published online: 18 February 2019

References

1. Christopher H, Joan H, Graeme M, Helena B. The prevalence of complex
rnultirnoridity in Australia, Aust N ZJ Public Health, 201640.239-44,

2 Puth M-T, Weckhecker K, Schrnid M, Minster £ Prevalence of
multimorbidity in Germany: impact of age and educational level in a cross-
sectional study on 19,294 adults, BMC Public Health, 2017,17:826,

3. Porter ME, Lee TH. The strategy that will fix healh care. Harv Bus Rev, 2013,
91:50-70.

4, OFCD: Recommendaticns 1 QECD ministers of health from the high level
reflection graup on the future of health statistics: strengthening the
intemational comparizon of health systern performance through patient-
reported indicators, OLCD; 2017,

5 Devlin NJ, Appleby J. Getting the rmeost out of PROMs. putting health
autcames at the heart of MHS decision-making. Lendan: The King's Fund;
2010,

6 MoGrzil K, Bryan 5, Davis ). Let's all go to the PROM: the cazse for routine
patient-reported outcorne measurement in Canadian healthcare,
HealthcarePapers. 201211818,

7. Williarns K, Sansoni J, Momis D, Grooternaat P, Thorpson C Patient
reported cutcome measures: litetature review, I Sydney: Australian
cornmission on safety and quality in health care, 2016,

& Torrance GW. Utility approach to measuring health-refated quality of life.
Chrenic Dis. 198740593600,

9 Brazier |, Ratcliffe |, Salomon JA, Tsuchiva A Measuring and valuing health
benefits for economic evaluation. 2nd ed. Oxford: Oxford University Press, 2017,

10, Australian Bureau of Statistics. National Survey of rnental health and
wellbeing: Users' quide, 2007, Canherra: ARS; 2009,

11, Hawthome G, Ko S, Richardsan |, Population narrms for the AGol derived
frorn the 2007 Australian Mational Survey of mental health and wellbeing.
Aust M £ J Public Health, 2013,37.7-16.

12, Hawthome G, Oshome R, Population narrns and meaningful differences for
the assessrnent of quality of life (AQol) rreasure. Australian & Mew Zealand
Journal of Public Health, 200529:136-42,

13, Banham D, Hawthome G, Geldney B Ratcliffe 1. Health related quality of life
(HRQaL) changes in South Australia: a comparison of burden of disease
morbidity and sunvey based health utility estirnates. Health Qual Life
Outcomnes, 201412113,

14. trazier JE, Roberts ). The estimaticn of a preference-based measure of
health from the SF-12 Med Care. 20044 2851-9,

15, Mormnan R, Church J, van den Berg B, Goodall 5. Australian health-related
quality of life population nerms derved fram the SF-60. Aust N 7 1 Public
Health, 2013,37:17-23.

18, Health Performance Council. What's working, what's not: review of the
south Australian health systern perforrnance tor 2011-2014, Adelaide:
Health Performance Council; 2014,

17, Austrelian Heafth Ministers Advisery Council. Aboriginal and Torres Strait
klander Health Performance Framework 2007 report. Canberma: AHMAC; 2017,

18, Pharraceutical Benefits Advisory Committes, Guidelines for preparing a
subrmissicn to the pharmaceutical benefits advisory Committee, Version 5.0
edition. Departrment of Health: Cankems; 2016

19, Segal L, Mouyen H, 5o hrmidt B, Wenitong M, McDermaott RA. Econemic
evaluation of indigencus health worker managernent of poorly controlled
type 2 diabetes in North Queensland. Med | Aust, 2016204:1967e-1969,

20, Garvey G, Cunningharn J, He VY, Janda M, Baade P, Sabesan 5, Martin JH,
Fay M, Adarns ), Kondalsarny-Chennakesavan 5, Valery PC. Health-related
quality of life arnong indigencus Australians dizgnosed with cancer. Qual
Life Res, 2016110

21, Angell B Muhunthan J, Eades A-M, Cunningharn J, Ganvey G, Cass A
Howard K, Ratcliffe J, Eades 5, Jan 5. The health-refated quality of Iife of
indigencus populations: 3 global systernatic review. Qual Life Res. 201625
2161-78.

22, Battershy MW, Ah Kit J, Prideaux C Harvey PW, Collins JP, Mills PD.
Imnplernenting the Flinders madel of self-rnanagernent support with
aborginal people whe have diabetes: findings from a pilet study, Australian
1 Prirnary Health, 2008,14.66-74,

23 Le Grande M, Ski CF, Thampson DR, Scuffham P, Kularatna 5, lackson AC,
Brown A. Social and emctional wellbeing assessment instrurnents for use
with indigenaous Australians: a critical review, Soc 50 Med, 2017,187:164-73,

58



Banham et al. Health and Quality of Life Gutcomes

24,

26,

27,

28

29

3.

31

32

3.

35,

3.

37

38,

9.
40

41.

(2019)17:39

Brown AMR, Rowley K Skinner T, Davy C, O'Dea K Depression in abariginal
men in Central Australia: adapration of the patient health questionnaire 9.
BMC Psychiatry. 2013,13.271.

Burgard 54, Chen PV. Challenges of health measurernent in studies of
health disparities. Soc Sci Med. 2014,106.143-500

Taylor &, Warin 1, Avery J, Dal Grande L South Austalian zboriginal health
sumvey pp. 1-223, Adelaide: Population Research and Outcorne Studies,
2002 po1-223

Marin T, Taylor AW, Grande ED, Avery J, Tucker G, Morey K. Culturally
appropriate methedology in abtaining a representative sample of scuth
Australian aboriginal adults for a cross-sectional population health study.
challenges and resclutions, BMC Res Motes. 20058200,

Australian Institute of Health and Weltare, National kest practice quidelines
for collecting indigenous status in health data sets, Canberra, AIHW; 2010,
Kharrouki 54, Brazier JE, Rokberts J, O'Hagan A. Modelling 5F-60 health state
preference data using a nonparametric Bayesian method. | Health Foon
200726:5597-612

McCabe C, Brazier |, Gilks P, Tsuchiya A, Roberts |, 'Hagan A, Stevens K.
Using rank data to estimate health state utility rnodels, J Health Loon, 2006;
2541831,

Ware JJ, Kasinski M, Tumer-Bowker [, Gandek B. How to score version 2 of
the 5F-12 health survey (with a supplerment documenting version 1),
Quality Metric Incorporated: Lincoln, R, 2002,

Goldney RD, Dunn K|, Dal Grande E, Crabb 5, Taylor A, Tracking depression
related mental health literacy across South Australia: a decade of change.
The Australian and New Zealand Journal of Psychiatry, 20094347682
Statalorp: Stata Statistical Software: Release 151, College Station, TX:
StataCorp LR, 2017,

Australian Bureau of Statistics. Experimental estimates and projections,
aborigingl and Torres Strait islander Australians. Canberra: ABS, 2000,
Gubhaju L, Banks E MacMiven B, McMamara B, Joshy G, Baurnan A, Eades
5J. Physical functional liritations arnong aboriginal and non-aberiginal
alder adults: assaciations with socio-demographic factors and health, PLaS
One. 2015,10:20139364,

Gubhaju L, Banks E, MacMiven R, Joshy G, McNamara BI, Baurnan A, Eades
SJ. Factors relating to participation in follow-up to the 45 and up study in
abariginal and nen-abariginal individuals. BMC Med Res Methadal, 201616
Conden J, Cunningham J, Bames A, Armstrong B, Selva-Nayagarn S Cancer
diagnosis and treatment in the Morthem Termitory - assessing health service
perfermance for indigencus Australiznz. Intem Med 1. 2006836:498-505.
The Public Health Agency of Canada Steering Committee cn Health-
Adjusted Life Bxpectancy: Health-Adjusted Life Expectancy in Canada: 2012
Report by the Public Health Agency of Canada 2013

Srnith JN, Epic measures, New York: HarperColling 2075,

Abajobir AA, Abate KH, Abbatati C, Abbas KM, Abd-Allah F, Abdulkader RS,
Abdulle AM, Abebo T4, Ahera SF, Abayans V, et al. Global, regional, and
national disability-adjusted litepears (DALYS) for 333 diseases and injures
and healthy life expectancy (HALE) for 195 countries and territories, 1990~
2016 a systernatic analysis for the global burden of disease study 2016,
Lancet. 201/7,390:1260-344,

Banharn D, Lynch J; Kamon J. An equity-effectiveness framework linking
health prograrns and healthy life expectancy. Australian Joumal of Primary
Health. 2011,17:309-19.

Page 9 of 9
Ready to submit your research? Choose BMC and benefit from:
» fast, ient online sub
« thorough peer review by experienced researchers in your fleld
+ rapid publication on acceptance
= support for h data, Including large and plex data types
= gold Open Access which fosters wider collat jon and i ] citatit

= maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.
Learn more blomedcentral.com/submissions

59



Chapter 4 What might a person-centred performance measure of

preventable ED presentation look like?

Banham D, Karnon J, Densley K, Lynch J. How much Emergency Department use by
vulnerable populations is potentially preventable?: A period prevalence study of linked public
hospital data in South Australia. BMJ Open. 2019(e022845).

Available online at: https://bmjopen.bmj.com/content/9/1/e022845

60



41  Preface to Chapter 4

SA Health colleagues asked me to replicate PPH for South Australia as reported by the AIHW
then extend that analysis for intra-state health regions. PPH use as a performance measure
focussed on reducing the volume of PPH hospitalisation events as a percentage of total hospital
events for a given hospital. This seemed a limited and unnecessarily narrow approach. Previous
experiences with patient cohorts attending public hospitals clearly showed individuals often
had more than one hospital event and those events could be spread across multiple hospitals
(1). An initial study quantified the potential for preventing hospitalisation using person-level
analysis (2). The results showed the existence of broader population patterns in hospital use
and a routine performance measure was under-informed on the nature and influence of these
patterns. Hospital records also provide a useful perspective on the health needs of some
vulnerable populations. This was another area the health system had little insight on, yet this
did not need to be the case. As a result, | initiated the PPH data linkage study (Appendix B)
with the aim of adding, then routinising, a person-centred perspective on PPH within SA.

On learning of the PPH linkage study through the health portfolio’s community of practice,
several colleagues from policy and migrant health services asked how the project might help
inform on Emergency Department contact by people with refugee and asylum seeker
backgrounds. | broadened the analysis to include other potentially vulnerable population

groups including Aboriginal and senior South Australians.
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ABSTRACT

Objectives To quantify emergency department (ED)
presentations by individuals within vulnerable populations
compared with other adults and the extent to which these
are potentially preventable.

Design Period prevalence study from 2005-2006 to 2010—
2011.

Setting Person-linked, ED administrative records for
public hospitals in South Australia.

Participants Adults aged 20 or more in South Australia's
metropolitan area presenting to ED and categorised as
Refugee and Asylum Seeker Countries of birth (RASC);
Aboriginal, those aged 75 years or more; or All others.
Main outcome measures Unadjusted rates of ambulatory
care sensitive condition (ACSC), general practitioner (GP)—
type presentations and associated direct ED costs amaong
mutually exclusive groups of individuals.

Results Disparity between RASC and All others was
greatest for GP-type presentations (423.7 and 240.1
persons per 1000 population, respectively) with excess
costs of SA106573 (95% Cl $A98 775 to $A114 371)

per 1000 population. Aboriginal had highest acute

ACSC presenter rates (125.8 against 51.6 per 1000
population) with twice the risk of multiple presentations
and $A108701 (95% Cl $A374 to $A123029) per 1000
excess costs, Those aged 75 or more had highest chronic
ACSC presenter rates (119.7vs21.1 per 1000), threefold
risk of further presentations (incidence rate ratio 3.20,
95% Cl 3.14 to 3.26) and excess cost of $A385 (95% Cl
$A178160 to $A184609) per 1000 population.
Conclusions Vulnerable groups had excess ED
presentations for a range of issues potentially better
addressed through primary and community healthcare.
The observed differences suggest inequities in the uptake
of effective primary and community care and represent a
source of excess cost to the public hospital system.

BACKGROUND

Australia’s public hospital emergency depart-
ment (ED) presentalions are Increasing
faster! ? than the populations they serve.!
T'his 15 an intractable concern for state and
1.»:'['111.(.)1')#d ® health departments responsible
for pr()viding pub]i(‘. h().“-[)i[.i-}.] SEIVICES.

Strengths and limitations of this study

» This is the first study to examine variations in poten-
tially preventable emergency department (ED) pre-
sentations and direct hospital costs among several
vulnerable populations in Australia.

» The study uses person-linked public hospital re-
cords over a B-year period from 2005 to 2006 to
2010-2011,

» The study informs health system performance
measurement focused on vulnerable populations’
capacity to benefit from preventative and commu-
nity-based services.

» Our analysis was limited by the omission of one ED
site representing approximately 10% of ED activity.

» The ED presenting diagnoses used to categorise po-
tentially preventable presentations can be the sub-
ject of reclassification.

Effective and efficient responses to the
issue will involve the health system pr()vidirlg
the best care at the time of first contact with a
person,6 The development of such responses
will benefit from asystem-wide understanding
of who uses ED services and what care alter-
natives are needed.

We know from previous research thal
ED presentations for acute, chronic and
vaccine-preventable conditionssuchasurinary
tract infections, asthma and influenza are
potentially suited to primary and community
healthcare interventions and can be collec-
tively quantified as ambulatory care sensitive
conditions (ACSCs).™"® As such, ACSCs are
widely used as indicators of suboptimal avail-
ability and effectiveness of primary health-
care in reducing the need for hospital care
through primary prevention, early diagnosis,
treatment and/or appropriate management
in community scttings.16 A related measure
1% p()i.t—‘.nl.i;i]ly avoirdable gen(—‘.r;ii pr:i_('.l.icze, or
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general practitioner (GP)-type presentatlons17 ¥ which
comprises lower acuity ED presentations not resulting in
hospitalisation. ACSC and GP-type presentations may also
reflect systemic inequities in accessing relevant, effective
services.”® Either way, ED usc is associated with {inancial
cost to the health system and costs to individuals experi-
encing disruption, stress and crises, and discontinuity of
care, parficularly for chronic conditions. Previous anal-
yses of administrative records have also identified several
groups vulnerable Lo excess contact with hospitals gener-
ally. These population groups include those from Refugee
and Asylum Seeker Countries (RASCs) 728 Aboriginal
people (where ‘Aboriginal’ 1s respectfully used to refer
to people selfadentfying as Aboriginal, Torres Sirait
Islander or both®*) and those aged 75 years or more. %

Descriptions of ED activity among RASC,QI o Aborig-
inal®” and older Ausu'alia.ns,l % and the extent to which
the activity 1s potentially preventahble, are limited. In those
that are available, the unit of analysis was ED presentations
rather than unique individual presenters. Reframing ED
activity information to describe outcomes for individuals
within vulnerable populations will provide important new
information. For example, understanding the number
of individuals presentung to EDs, and the likelihood of
their having multiple presentations, will better detail
their capacity to benefit from services suiting their condi-
tion or circumstance.” Detailing direct service costs will
then help scope the potennal for redirecting resources
[rom high cost acute environments towards preventative
measures and care in community settings.

Our aim 15 to provide such information hy quantifying
the use of public hospital EDs by three vulnerable popu-
lations in comparison with the rest of the population in
metropolitan South Australia. Our objectives in doing so
are first to quantify the rates of public ED presentations
overall, and those involving ACSC and GP-type presenta-
tions. We then quantify the comparative rates with which
individuals within population groups presented to EDs
once or multiple times, together with the direct, system
cost of these presentations. In each Instance, we stratfy
results for ED presentations overall to report on ACSC
and GP-type presentations.

METHODS

Patient and public involvement

This study did not directly involve patients and the public
in 1ls design and conduct. Rather, the study’s research
questions, design and outcome measurces had their genesis
in a community of practice (CoP) focused on population
health analyses. CoP members included service managers
and palicy officers who shared anecdotes of unmet need
among specific population groups while also reflecting
on the lack of systematic evidence on their service use,
mncluding KD, leading to gaps in supporting service plan-
ning. DB undertook to help address this information
need in support of patient-focused service planning. The
resulis have been actively disseminated through public

2

and professional meetings including the CoP, South
Australia (SA) Primary Health Networks, the Australian
Health Economics Society, the Health Service Research
Association of Australia and New Zealand, and Australia’s
Population Health Congress, while also formally offercd
to SA Health, the state government’s lead health agency
and published in a freely accessible journal.

Study design

Period prevalence study using person-linked, public
hospital ED) administrative records from 2005 to 2006 to
2010-2011 in Adelaide, South Australia.

Data sources

Study populations

South Australia is situated in southern, central Australia
and the Adelaide metropolitan area is home to 70%
of the popularion.'cm We used Australia’s Census years
in 2006 and 2011° to disaggregate this population into
mutually exclusive categories comprising three vulner-
able groups and an ‘All other’ comparator using the
following criteria. RASC included people whose country
of birth involved 50% or more of the population arriving
on humanitarian visas in the decade to 2011 as reported
in the Australian Government’s Settlement Reporting
Fa-::l']_l'ty?1 (sce online supplementary table A). Aborig-
inal included those self-identifying as such. Five-year age
groupings enabled enumeration of those aged 75 years or
more, and this group included any person regardless of
RASC or Aboriginality. A lower age limit of 20 years was
also apphed, meanmng the "All others’ group comprised
adults aged 20 to 74 years who were not otherwise
included in RASC or Aboriginal groups. Census 2011 also
provided the Index of Relative Sociceconomic Disadvan-
tage (IRSD),*! an area-level measure of sociceconomic
disadvantage. Total population were thus distributed to
disadvantage quintiles of approximately equal population
size*? ranked as Quintile 1 Least disadvantage to Quintile
5 Most disadvantage.

These Census’ data provided the basis of population
denominators for adults aged 20 years or more. We used
‘All others’ as the comparison group. Separate denom-
inators were determined for RASC aged 20 to 74 years,
Aboriginal aged 20 to 74 years, those aged s years or
more, and ‘All others’ (as online supplementary table B).

ED presentations for individuals

All presentauons Lo six public hospital EDs (Roy”dl
Adelaide, The Queen Elizabeth, Lyell McEwin and Repa-
triation Hospitals; Flinders Medical Centre and Noar-
lunga Health Service) were available o the study. One
further hospital was omitted having transferred between
private and public administration within the observation
period.

Person-level analysis was facilitated by linked project
keys from SA-N'T Datal.ink which enabled the grouping of
each person’s presentations across hospitals and time, We
retained records for persons aged 20 years or more ]iving
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in the metropolitan area. Kach individual’s records took
on the country of birth, Aboriginal self-identification, age
and metropolitan area-level socioeconomic disadvantage
quintile recorded m that person’s first occurring, index
presentation.

Accordingly, all individuals aged 20 years or more and
presenting to Ds were categorised to one of the murually
exclusive study groups in the same manner as described
for population denominators, that is, RASC aged 20 to 74
years, Aboriginal aged 20 to 74 years, those aged Vs years
or more, and ‘All others’ with the remainder of those
aged 20 to 74 years.

ED presentations type and cost
ACSC categorisation of International Statistical Classi-
fication of Diseases and Related Health Problems 10th
revision (IC]:.'-‘—lO",'vg’3 presentation diagnoses followed the
Australian standard classification for ACSC published
by the Australian Institute of Health and Welfare.™ The
relevant diagnoses for ACSC categories and conditions
are avallable as online supplementary table C. Polen-
tially avoidable GP-type presentations were defined using
Australia’s National Healthcare Agreement performance
indicator specification of Triage 4 or 5; excluding arrival
by ambulance or police; and not subsequently admitted,
transferred or deceased .t

The Australian public health system uses activity-based
funding to reimburse hospitals. Each ED presentation is
associated with a hospital activity Urgency Related Group
(URG V.1.4) code and weighting that reflects the triage
level, diagnosis and end status. 'The URG weighting for
a presentation is multiplied by a standard, National Ltfi-
cient Pricing (NEP) amount to determine the reimburse-
ment to the ED for that presentation. We uniformly used
the NEP of $AB007 for 2014-2015" for all presentations
in our analysis. As an example, a walk-in presentation of
Triage level 2 for RO74 (unspecified chest pain) with a
weighting of (L2311 equates to a direct cost of FAL1157.
Presentations for Abm“ignﬂ.l penple had an additional 1%
loading 1n recognition of factors such as more frequent
comorbidities which contribute to higher investugaton or
treatment costs. The cost of any ensuing inpatient stays
were not included in this analysis.

Data analysis

We present the number of ED presentations together with
the crude, unadjusted rate of presentations among cach
vulnerable group and the comparator group. Simnilarly, we
report the number and rate of persons within each group
who presented to EDs. The total person numbers were
disaggregated by the number of ED presentations made
and are reported with their associated population rates.
We further describe the proportion of group members
attending ED by sex, age group and area-level IRSD quin-
tiles. The number of persons within each group who had
ACSC presentations (total; acute, chronic and vaccine)
or GP-type presentations are then described as a propor-
ton of total group presenters and as a pt)pu]:i.i.ion rale.

Banham 1, ef al. B Open 20199:e0228445 . do:10.1136/mjopen- 2018 022845

‘The hkelhood of individuals in each vulnerable group
having more than one ED presentation compared with
the ‘All others’ group was assessed using stratified Poisson
regression models and the results reported as incidence
rate ratios (IRR). The cost of ED presentations (total,
ACSC and its categories, and GP type) were totalled for
each person presenting to EDs and the mean cost for
presenters within each group was calculated. We assessed
excess cost in avulnerable group as the difference in total
cost per 1000 population (the product of mean cost by
number of presenters per 1000 population) in that group
compared with the comparator group and provide a
worked example of the relevant table as an online supple-
ment. All E].H'rl]y!i(':!i used Stata VU151,

RESULTS

Population groups

The vulnerable population groups studied made up
11.6% of the Adelaide metropolitan area total comprising
RASC 0.6%, Aboriginal 1.0% and those aged 75 or more
10.0%.

Presentations and persons presenting to EDs

ED presentation rates by vulnerable groups and the charac-
teristics of those individuals presenting are summarised in
table 1. Collectively, one in five (21.6%) ED presentations
mvolved vulnerable group members. RASC, Aboriginal
and those aged 75 or more each had higher presentation
rates compared with the All others group. Underlying this
were both higher rates of individual persons presenting
and presenting multiple fimes. RASC had the youngest
age profile with 60% of presenters aged under 85 years
and a higher likelihood of living in comparatively disad-
vanra.ged areas (61% from the most disadv:mmged Quin-
tiles 4 and 5 vs 40% of All others). Younger adults also
featured among Aboriginal presenters (50% aged under
35 years) with an even higher concentration in socioeco-
nomically disadvantaged areas (69% [rom Quintiles 4 and
5). Older presenters aged 75 or more were no more likely
Lo live in disadvantaged areas than those in the All others
group.

Persons presenting for ACSC and GP-type presentations

Vulnerable group members having ACSC and GP-type
presentations are summarised in table 2. Each vulner-
able group had markedly higher presenter rates for
ACSC compared with the All others group. In parucular,
Aboriginal people and those aged 75 years or more had
presentation rates at least twice that of the comparator
group (rate ratio (RR) 2.16, 95% CI 1.62 to 2.89 and
2.88, 95% CI 2.18 to 5.80, respectivei}r). There was more
variation in the rates with which individuals in groups
presented across ACSC categories. For example, in
instances of acute ACSC, each of the groups had rates of
individual presenters that were around twice that of the
comparator group. Where chronic ACSCs were involved,
however, those aged 75 years or more had fivefold higher

3
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Refugee and Asylum Seeker Countries 734
Aged 75 or more
ACSC (acute)”

Aboriginal 1183

All others
Refugee and Asylum Seeker Countries 105
Aged 75 or more

ACSC (vaccine)”

All others 2662
Refugee and Asylum Seeker Countries 2362

Aged 75 or more

% of persons

within group
19.6

27.8 206.4 2.88(2.18 t0 3.80)

232 125.8 2.44 (1.74 to 3.41)
12.0 51.6
2.8 18.8

16.1 119.7 5,68 (3.57 to 9.57)

63.0 1.76

224 166.2 0.69 (0,56 to 0.85)

Rate ratio

Persons presenting (vulnerable group: All
per 1000 population others) (95% CI)

1,84 (1,37 to 2.48)

Reference

0.89 (0.46t0 1.77)

1,09 (0.23t0 9.10)

Reference

50 to 2.08)

As a person may present more than one time for more than one category, the sum of persons at category level may not equal the total

number of persons having presented.

*ACSC, ambulatory care sensitive condition; ED, emergency department; GP, general practitioner.

rates (RR 5.68, 95% CI 3.57 to 9.57) while rates in the
Aboriginal population remained around twice that of the
comparator group. RASC were relatively less represented.
GP-type presenter rates were higher than the compar-
ator group for Aboriginal people (RR 1.28, 95% CI
1.08 to 1.53) and higher again among RASC with RR 1.76
(95% CI1.50 to 2.08). Conversely, rates were markedly lower
among those aged 75 years or more with RR 0.69 (95% CI
0.56 to 0.85). Onlne supplementary table D includes
description for selected acute and chronic conditions.

Risk of multiple presentations

Figure 1A through IF report the rates with which indi-
viduals had a single presentation, then those having two
or more presentations. We also report the average likeli-
hood (as an IRR) of individuals having multiple presenta-
tions compared with those in the All others group.

RASC had the highest rates of single ED} presenters
overall while those aged 75 or more had the highestrates of
individuals with multiple presentarions. Of all the groups,
Aboriginal people had the highest likelihood of repeated
presentations compared with All others (IRR 1.81 95% CI
1.78 to 1.83). While the rates of individuals presenting for
any ACSC were highest among those aged 75 or more,
Aboriginal presenters were most likely to have two or
more presentations (IRR 2.22, 95% CI 2.14 10 2.30). In
acute ACSC, we found Aboriginal people again had the
highest likelihood of multiple presentations with IRR 2.41
(95% CI 2.31 o 2.52). They also had elevated likelihood
of multiple presentations for chronic ACSC conditions;
however, this category was dominated by those aged 75
or more where single and multiple presenter rates were
highest. Indeed, those aged 75 or more had a three-
fold higher risk of multiple chronic ACSC presentations

Banham [, ef al. B4/ Open 2019:9:c027845. doi:10.1136/bmjopen- 2018-022844
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compared with All others (IRR 3.20, 95% CI 8.14 to 3.26).
RASC and Aboriginal had the highest rates of individuals
with two or more GP-type presentations, while Aboriginal
mdividuals also had the greatest risk of multiple presenta-
tions, IRR 1.39 (95% CI 1.35 to 1.42).

Excess costs of ED presentations
In total, approximately $A22 million per year was assocl-
ated with excess K1) presentations by vulnerable groups.
Table 3 contrasts observed costs among vulnerable groups
per 1000 population with All others o show progressively
higher excess costs for RASC, Aboriginal populations
and those aged 75 or more ($A250 332, $A1 020 878 and
$1 314 231, respectively). We provide a worked example
of our calculations in online supplementary table E.
IExcess costs attributed to potentially preventable
presentations for ACSC and GP-type categories totalled
$A4 2 million and $A280000 annually. Their contribu-
tion to excess group costs also varied substannally. While
individual RASC presenters accrued lower mean presen-
tation costs, higher presenter rates led to excess costs of
$A106573 per 1000 population for GP-type presentations
and $A22524 for ACSC, the latter heavily influenced by
acute conditions. Excess cost rates for Aboriginal people
ncreased from chronie ACSC to acute ACSC 1o (_}P—I.ypt:
presemahons. Among penple aged 75 or more, ACSC
costs featured more than twofold greater rates for chronic
conditions than acute.

DISCUSSION

We compared the average rates which RASC, Aboriginal
and older persons populations presented to EDs relative
to the rest of the adult populal.ion in mei.rnp()lil.:an South
Australia.  Collectively, individuals within  vulnerable
groups were more likely to present to EDs and to have
subsequent ED attendances than members of the wider
(:mnmunil.y. Aver}lgﬁ RASC and Ahorigin;l] presenters
were notably younger and more likely living in disadvan-
laged areas compared with other presenters.

We stratified our analysis and examination of ACSC and
GP-type presentations potentially suited to alternative
primary and community healthcare interventions and
showed differing patterns of ED use for each vulnerable
group. We discuss each group’s results in turn and reflect
on arcas of potential primary care response.

RASC presented at twice the rate of the wider popu-
lauon for acute and vaccne-preventable ACSC. Also,
almost two-thirds of RASC presenters had GP-type presen-
tations, with associated excess costs exceeding $A100000
per 1000 population in the &-year period. This segmented
undemrﬂndingga of service use suggests newly arriving citi-
zens have a capacity to benefit [rom assistance leading to
improved health and health systems literacy, including
health Ii'r.emc}r on prevem.ing imfectious disease; familiari ty
with service al terna.rives‘sw; and locating and accessing
culturally secure primary care homes.*® The latter polnt is
imp]i(‘.a.l.(—‘.d in international studies® and is a focus of the

Banham 0, ef & 84 Open 20199:e022845. dor:10.1136/bmyopen- 2018 022845

Australian Healthcare Homes® being piloted for patients
with chronic and complex conditions. Our results suggest
opportunities to broaden the focus of that new infra-
structure by collaborating with existing Primary Health
Networks to meet particular population group needs at
potentially reduced cost.

Aboriginal people had comparatively higher presenta-
tion rates n all categories. They also had double the risk
of multiple ED events generally, and for acute and chronic
ACSC presentations. The greatest of these risks was associ-
ated with acute ACSC, the excess cost for which amounted
to $AT08000 per 1000 population. A further $A53000
per 1000 population was associated with chronic condi-
tions. As with RASC, the findir]gﬁ reimnforce a pﬂwzlsive
association of economic disn.dva.mage“ with stress, crisis
situations and emergency responses.“ Nevertheless and
perhaps even more importantly, community healthcare
centre developments which provide health-promoting
and primary care services™ can be directly informed by
RASC and Aboriginal peoples’ insights. Each have posi-
tive assets and cultural strengths which can help identify
appropriate forms of assistance and ways of construc-
tively engaging people receiving care.® ! This suggests
the challenges of providing care to complex groups can
be helped by improved communication among ED and
hospital-based practitioners, primary care providers and
the patients themselves. Two immediate actions in this
regard include bringing representatives from each to
meet outside the ED environment to share perspectives
on preventative and alternative care strategies. Further,
addressing the long-standing need for imely referral from
ED to primary care practices, including copjringﬁahenm
into the pathway, remains a goal worth pursuing.™

Flevated prt‘.smna.l.itm rales among older persons were
mfluenced by acute conditions but dominated by mulniple
attendances for chronic ACSC. The latter accounted for
oneseventh ($A18]1 385 per 1000 population) of excess
presentation costs. Collectively, this older group continues
to grow in number and proportion of populal:ion,I This
makes the need for explicitly aligning primary care with
client need® all the more urgent mn order Lo manage
comorbidities and prevent or defer frailty among commu-
nity-living older pcrsons,‘m Other promising intervention
strategies include resourcing Local Health Networks,
Primary Health Networks and general pracr.ice'” to carry
out integrated, multicIisciplina.r}f“'l care. Examples of
such care include specialist review by community-based
teams and even planned hospital stays to address complex
needs in a controlled environment. Individuals with
chronic, complex needs may also have long-term care
relationships with GPs. Our method reports on the health
system’s willingness to increase hospital cost weightings
where there is a high prevalence of comorbid conditions
and the patient’s needs are complex. A similar mechanism
could be used in primary healthcare settings where those
serving Aboriginal and older people could be incentiv-
ised Lo provide continuity of care, regular contact and
(:()mpreh(—‘.nﬁive health checks.
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a study-specific confidentiality deed. The data cannot be accessed by another party
without relevant departmental and human research ethics approvals.

resourcing alternative care for the benefit of indmidual
persons within vulnerable populations.

Our approach and findings have direct relevance to
other jurisdictions nationally and internationally wher-
ever vulnerable populations exist and the responsibili-
ties of providing appropriate care is taken seriously. For
example, ascertainment of RASC 1s challenging. While
our method offers an approach for quannfying adult
RASC, enumerating RASC children who are recently
born in Australia will require alternative methods. Our
results support calls to pursue research activities that
better enumerate RASC children as an emerging vulner-

45 X » ¥ g
able group™ who will benefit from early, proactive inter-
ventions. Other research teams are inn()\m.i.ing to reduce
ED use by older Australians.*® Assimilating our person-
level reporting and estimation of direct costs will help
inform decisions on prioriusing effective interventions.
Other opportunities to further develop our approach
exist. These include analyses with an increased focus on
individual measures of disadvantage that are amenable
o change. This could involve the use of e-health records
incorporating measures of health insurance status,
primary care contacts and geocoded accessibility to care.
Another opportunity is to take a broader view of ACSC
hospitalisation by merging of ED and inpatient records.
Such an approach would examine patterns of individuals’
length of hospital stay across EDs and inpatient sites,
together with their commensurate costs.”

CGONCLUSION

We identified disparities in the relatve frequency, nature
and excess cost of ED contact by different vulnerable
populations. A considerable number of ED presentations
have the potential to be effectively prevented or addressed
in other, lower-cost environments. This suggests inequi-
ties in the uptake of effective primary care and excess
cost to the public hospital system. Enumerating vulner-
able populations and service use in this way can inform
person-centred care planning as a dimension of high-
quality care delivery.
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51  Preface to Chapter 5

The PPH data linkage study (Appendix B) aimed to routinise a person-centred perspective on
the potential for changing unnecessary or untimely hospitalisation. Traditionally, inpatient
hospital records have provided valuable insights into population morbidity because of their
near complete, standardised enumeration and availability (1).

Earlier analysis of premature mortality showed distinctly different patterns of health loss
among Aboriginal and other South Australians (2). Within those disparities, socio-economic
differences varied within levels of geographic remoteness. This raised questions of the
existence of similar, concurrent patterning in peoples’ experience of hospitalisation and
morbidity more generally. The potentially joint effects of social, economic and geographic

factors was a construct the health system had no routine population level insight into.
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ABSTRACT

Objectives To determine disparities in rates, length of
stay (LOS) and hospital costs of potentially preventable
hospitalisations (PPH) for selected chronic conditions
among Aboriginal and non-Abariginal South Australians
(SA), then examine associations with area-level
socioeconomic disadvantage and remoteness.

Setting Period prevalence study using linked,
administrative public hospital records.

Participants Participants included all SA residents in
2005-2006 to 2010-2011. Analysis focused on those
individuals experiencing chronic PPH as defined by the
Australian Institute of Health and Welfare.

Primary outcome measures Number and rates
{unadjusted, then adjusted for sex and age} of chronic PPH,
total LOS and direct hospital costs by Aboriginality.
Results Aboriginal SAs experienced higher risk of index
chronic PPH compared with non-Aboriginals (11.5 and 6.2
per 1000 persons per year, respectively) and at younger
ages (median age 48 vs 70 years). Once hospitalised,
Aboriginal people experienced more chronic PPH events,
longer total LOS with higher costs than non-Aboriginal
people (2.6 vs 1.9 PPH per person; 11.7 vs 9.0 days LOS;
at $A17 928 vs $A11515, respectively). Compared with
population average LOS, the standardised rate ratio of LOS
among Aboriginal people increased by 0.03 (85% C1 0.00
to 0.07} as disadvantage rank increased and 1.04 (95%
C10.63 to 1.44) as remoteness increased. Non-Aboriginal
LOS alzo increased as disadvantage increased but at a
lower rate (0.01 (95% CI1 0.01 to 0.01)). Costs of Aboriginal
chronic PPH increased by 0.02 (95% CI 0.00 to 0.06) for
each increase in disadvantage and 1.18 (95% CI1 0,80 to
1.55) for increased remoteness. Non-Aboriginal costs also
increased as disadvantage increased but at lower rates
{0.01 (95% C10.01 to 0.01)).

Conclusion Aboriginal people's heightened risk of chronic
PPH resulted in mare time in hospital and greater cost,
Systematic disparities in chrenic PPH by Aboriginality,
area disadvantage and remoteness highlight the need

for improved uptake of effective primary care. Routine,

Strengths and limitations of this study

¥ This is the first study to examine variations of total
length of stay and direct hospital costs associated
with chronic potentially preventable hospitalisations
(PPH) among Aboriginal and non-Aboriginal
Australians.

» The study uses a complete collection of person-
linked public hospital records over a 6-year period
from 20052006 to 2010-2011.

» The study provides a baseline for reporting of a
health system performance measure focusing on
individuals as well as populations experiencing
chronic PPH,

B Person-linked private hospital records and death
records were not available to the study.

» Hospital records for a group of the most vulnerable
residents living in very remote areas and hospitalised
in other jurisdictions were not included.

regional reporting will help monitor progress in meeting
these population needs.

BACKGROUND

Chronic health conditions are increasingly
important contributors to poor population
health throughout the world.! The increased
prevalence and duration of these conditions
adds to the mounting pressure on health
systems Lo respond to those needs. Hospital
expendil'mres are a key component of these
systems.” Australia is an example of a devel-
oped and advantaged seting where annual
hospital expenditure represents the largest
recurrent and growing contribution® * to
the average health expenditure of $6639 per
[)(-:rs()r].s
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In constrained budgetary environments, hospital
performance measures are constantly scrutinised for
efficiency gains. For example, inpatient length of stay
(LLOS) is rlmely associated with hospital cost® and reim-
bu1scmcnts and Australia employs LOS in a suite of
health system performance measures.” From a hospital’s
perspective, LLOS indicates production of care adequate
to meet clinical need while maximising bed availability
and minimising treatment costs. From a patient perspec-
tive, hospital LOS means maximising quality outcomes
from care while minimising risk of exposure to adverse
events in hospital and time away from usual, societal roles.

Potentially preventable hospitalisations (PPHs) are
another performance indicator making use of adminis-
trative data.* " Under different names such as potennally
avoidable hospitalisations or ambulatory care sensitive
conditions, and with some variations 1n conditions and
mding,]?'” PPHs are widely adopted as an indicator of
a community’s capacity to benefit from available and
effective!™1® primary healthcare by: ‘preventing the onset
of an illness or conditon, controlling an acute episodic
illness or condition, or managing a chronic discase or
condition’ (p. 163).1° Primary healthcare is the second
most expensive component of Australia’s health system at
almost $55 hillion annua_ll}t‘j‘ Recent expert commentary
argued Australia’s primary health system provides around
half the level of care recommended for chronic condi-
tions that contributes to chronic PPH $2billion annual
cost to the health syst-:zm,mJ Therefore, PPHs provide an
important junction between two critical system compo-
nents i which policy makers and health planners can
consider both the technical efficiency of one sector, its
effect on another sector and opportunities to adjust
allocations across sectors. Efficient use of healtheare
resources can maximise health outcomes in the commu-
nity served.”!

Equitable distribution of health 1s another chal-
]t‘llgillbfgi-?:‘ but  high prir)r'ilv“')1 for contemporary
health systems. PPHs result from a complex mtcrplay
of person:el.ﬂed %2 health systern, gcogmphu,dl and
socloeconomic factors™>° that highlight the need for
directing resources towards appropriate and accessible
health services.® Localised understanding can help
inform local responses to health need. 23 While their
underlying data do not refer to individuals, Austra-
lia's Institute of Health and Welfare (AITHW) does work
towards this by reporting aggregated PPH time series by
age group, sex, state/territory jurisdictions, socioeco-
nomic disadvantage, remoteness and Aboriginal and
Torres Strait Islander status (herein respectively referred
to as ‘P\horigina.l’).3(‘e Overall PPI rates are three times
higher for the Aboriginal gmgpulation compared with
non-Aboriginal Australians,™ which supports their
designation as a dlbd,d\uma.ged group in terms of their
use of primary health care. *This is consistent with indig-
enous population comparisons in the US/ 5 (Canada™®
and New Zealand.”” Chronic PPH conditions account for
much of PPH for which there is a fivefold difference in

the hospitalisation rates by Aboriginality. 323 Australian
reporting of chronic PPH conditions” focuses on primary
diagnoses of: angina, asthma, chronic obstructive pulmo-
nary disease (COPD), congestive cardiac failure, diabetes
complications, hypertension, iron deficiency anacmia,
nutritional defliciencies and rheumatic heart discase
(speciﬁc diagnosis and procedural criteria for chronic
PP are listed in online supplementary table A). While
the indicator could be further developed by including
other conditions such as chronic kidney disease,
discrete rhmmr PPI conditions currently reported for
angina, C (‘JPJ_) congestive cardiac failure®™*" and rheu-
maltic heart (.hstmusc"Ll are each associated with disparities
between Almrigir];l] and n(m—AE)t)rigimJ.l popul;ll.itmﬁ. A
particularly significant area is that of PPII from diabetes
complications, the most frcquenlly reported chronic PPH
among Aboriginal Australians. 32455 Similar disparities
mn chronic PPIl hetween Aboriginal and non-Aborig-
inal populations are reported across Australia’s states
and territories of Vicloria,  the Nox thern TeruLOIy,
Queensland, ¥ Western Austmlm, New South Wales™
and South Australia (SA). %%

Despite considerable evidence of variations in PPH
rates and LOS, relatively little 1s known about how the
two measures cova.ry,sl Given the extent of disparitics
in chronic PPH rates by Aboriginality, this appears an
opportune place from which to improve understanding
of who in the community 1s more hikely to experience
potentially unnecessary, prolonged and costly hospitalisa-
tiorn. The first of only two studies that considered chronic
PPIT and LOS together focused on diabetes hospitalisa-
tions among older, IHawalian people categonised as either
Asian, islander or white.”? The second Australian study
considered results for individuals on the basis of Ah()rig—
nal iden'rjr.y.'m The resulis affirmed higher chronic PPH
rates among Aboriginal people compared with non-Ab-
original contemporaries of the same age, sex and living in
the same geographic area. Moreover, elevaled rates were
accompanied by LOS that was 4% higher on zwcragc.‘ﬁi
However, neither study explicitly describes the variation
of chrome PPH and LOS rates within the populatons
studied, yet evidence in other arcas point to considerable
within-population heterogeneity in health outcomes. For
example, analysis of premature mortality among Aborig-
inal South Australians showed an interaction bhetween
area level socioeconomic disadvantage and remoteness
where the social gradient between disadvantage and
premamre mortality outcomes increased as remoteness
increased.”

None of the recently reviewed literature on PPH and
LOS analysed the costs associated with the hospital
events. Such information 1s critical to inform complex
commissioning decisions of the opportunity cost, at least
from a health system perspective, of pursuing technical
and allocative efficiencies while reducing the human and
societal costs represented by a person’s time out of role.

If health systems are Lo atlend to the needs of people
and popula.l.imm, it 1s imp()ri:i.nl. to focus on individuals
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and subpopulations in their localised setiing. This focus
will benefit from supplementing ATHW reporting, based
on unlinked data, with administrative records linked
to individuals and their use of services. The latter are
becoming more routinely available in Australian states
and territories. Using these in quantifying dispropor-
tionate hospitalisation, rehospitalisation and fime spent
m hospital while simultaneously describing the system
resources involved can provide valuable information on
which elements of the health system are working, for
whom and in what context.***

This study considers the disparity between rates of PPI1
for chronie conditions for Aboriginal and non-Aboriginal
South Australians. It examines the association between
area level socioeconomic disadvantage, geographic
remoteness and the frequency, length and cost of hospi-
talisation for chronie PPH within those populations. This
paper addresses three questions: which individuals expe-
rienced chronic PPH?: how does the LOS and cost of
hospitalisation for these conditions vary between Aborig-
nal and non-Aboriginal populations?; and what 1s the
relationship between the ecological risk factors of area
level socioeconomic position and remoteness with PPH
for chronic diseases within these populations?

METHODS

Ethics approval

Research ethics committee approvals are held from
SA Tlealth (467/08/2014) and the Aboriginal TTealth
Council of South Australia (04-11-406).

Study design
A period prevalence study using linked, public hospital

admimstrative records.

Data sources

Hospital separations

Details of the universally available healthcare for patients
admitted to public hospitals are collated at time of their
discharge, or separa.l.ion, from hospirﬂ] then added
to the Integrated South Australian Activity Collection
(ISAAC) maintained by SA Health, the state govern-
ment’s lead health agency. The term ‘separations’ is used
synonymously with ‘admissions’ ™ * %% and ‘hospitalisa-
tiong! 121826 304045 4862 reported in other research refer-
enced by our study. Chronic PPH within ISAAC records
for financial years 2005-2006 to 2010-2011 were catego-
rised using ATHW criteria for ICD-10 primary diagnoses
and relevant procedure codes.”” ISAAC includes manda-
tory fields of age, Aboriginal identification and Statistical
Local Area (SLA) of usual residence. Residents of the
Anangu Pitjantjatjara Yankunytjatjara Lands (APY Lands)
access over 95% of their hospi[al services 1 the neigh—
bouring jurisdiction (at Alice Springs IHospital in the
Northern Territory) 8 This actvity is not recorded within
ISAAC so any residual APY resident h()spi1;a.|iH;a.[.i()lls were

Banham 1, ef al. B Open 2017 7:e017331. doc 10,1 136/mjopen- 2017017331

removed from hospital and population denominator
counts.

Hospital costs across the period were calculated in a
uniform manner using Australia’s National Efficient Price
for public hospital healthcare activity in 2015-201 6" and
expressed in Australian dollars. These prices are based on
each separation’s Australian Refined [agnostic Related
Group (v7.0) with loadings for outlying LOS, Abongi-
nality (4%) and area remoteness (ranging from an addi-
tional 8% in outer regional to 22% for very remolte areas).

Hospital separations for individuals

Analysis of separations for individual people was facili-
tated |>y pr()lm.bi|is[.i(‘.n]l}' linked pr()j(—:(:l I\'(‘E)’S from SA-NT
Datalink, an organisation within Australia’s data linkage
network. These keys enabled grouping of each person’s
separations across hospitals and tume. Each individu-
al’s records were assigned the last recorded age and the
SLA recorded in that person’s index, or first occurring,
separation. Aboriginality was categorised on the basis of
a person having identfied as Aboriginal in any hospital
separation during the observation period. Identification
of Aboriginal status can be difficult and introduce misclas-
sification bias.” Accordingly, a more stringent definition
for sensitivity analyses was based on a person idenutying
as Aboriginal on more than 75% of records.

Population and statistical geography

South  Australia i1z in  southern, central Australia.
Comprising a land area of almost 1 million square kilo-
metres and a resident population of 1.64 mil]ionao, 1%
in the capital’s metropolitan area, SA has a low popula-
tion density of 1.67 persons per square kilometre. The
Aht:rigin:a.l pt)pul:i.t.ion (.'t)mprist—:d 289 of ptlj‘g)u[:a.lion
with one half residing in the metropolitan area.”

The study’s population denominators were based on
Australia’s Census years in 2006 and 2011%. The rele-
vant estimates of resident population by sex, age and
Aboriginality include sex and age profiles by rurality
and total populaton for SLAs, the smallest routinely
available geographic areas for intrastate :;\.(1;31:,12515,62 The
mean annual total population for each SLA was 12584
{SD=10029) ranging from 0 to 36 407.%

The Australian Bureau of Staustics (ABS) index SLAs
by socioeconomic characteristics™  and geographic
remoteness. Census 2011 Index of Relative Socioeco-
nomic Disadvantage (IRSD)W 6465 onks SLAs whereby
1 15 least disadvantaged and 123 the most disadvantaged
arca. These are further aggregated to disadvantage quin-
tiles of approximately equal population size.? SLAs with
nominal population and no relative IRSD rank would not
contribute to the analysis and were omitted. The Accessi-
bility/Remoteness Index of Australia (ARIA+) uses road
distance to service centres™ (o allocate a continuous
measure ranging from 0 (high accessibility} to 15 (high
remoteness). SLAs can be collapsed into categories of
major city (ARIA+<0.2), regional (ARIA+>0.2 and <5.92)
and remote areas (ARIA+ >5.02).
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Data analysis

Crude, unadjusted rates of individuals experiencing
chronic PPIT with respect to Aboriginality, sex, age and
area level IRSD quintiles and remoteness categories were
summarised using cross-tabulations. Among these indi-
vidual patients, the mean number of chronic PPH sepa-
rations and the associated mean, total LOS and hospital
costs was determined.

LOS and cost outcomes were then placed nto a
broader, p(}pula.’rion context. Indirect sex and age
acl_justmcntbh with b-year age groupings to 75+%7
controlled for confounding from sex and age varia-
tions between Aboriginal and non-Aboriginal people
experiencing chronic PPH and the population more
generally. Area outcomes therefore represent the
rario of observed versus expected outcome based on
South Australian totals. For example, an outcome of
1.50 for total chronic PPH LOS among a population
group indicates the ratio of observed versus expected
LOS across that group was one and a half times, or
50% higher, than the South Austrahan average after
adjusting for sex and age differences.

Outcomes of LLOS and hnspil.:a.l cost ratios observed
among the population of each SLA were positively
skewed and subsequently normalised using square
rool transformations. The relationship between trans-
formed outcomes and rthe potennal covariates of SLA
IRSD rank and remoteness were examined using
least squares r(:gre:s:si(m:sc‘rg with each SLA’s contribu-
ton weighted by population size. While the focus was
on chronic PPH as a group, diabetes complications
are known to be nationally over-represented among
Aboriginal pcoplesg as the largest single chronic PPH
condition and up to 10 times the rate of the non-Ab-
original population. To examine any potential bias
introduced by an association between diabetes compli-
cafions, area disadvantage and remoteness, records
were [urther stratified as cither diabetes complications
or all other chronic PPH with analyses repeated for
each. The reported coefficients and 95% Cls represent
the change in the standardised ratio for each one unit
change in disadvantage rank and remoteness.

All analyses used Stata V.14.2.7

RESULTS

Crude separations

Of 1 828846 public hospital separations involving usual
SA residents, 117127 (6.4%) were calegorised as chronic
PPH. Aboriginal people experienced these at 2.2 (95%
CI2.1 to 2.4) times the rate of non-Aboriginals (n=4391
at 26.7 chronic PPH per 1000 persons per year compared
with n=112736 at 12.1 per 1000 persons per year).

Demographic and diagnostic profile (person-based analysis)

Chronic PPH involved 60208 individuals, 1892, or 3.2%,
of whom were Aboriginal. Table 1 quantifies aspects of
their experience showing Aboriginal people were 1.8

4

(95% CI 1.6 to 2.1) times more likely to be hospitalised
than non-Aboriginal people. There were several marked
differences in conditions responsible for hospitalisation
with diabetes complications heing the primary diagnosis
for more than one-third of Aboriginal patients with
chronic PPH compared with around one in five non-Ab-
original patients. Chronic PPI1 events can imvolve more
than one diagnosed chronic condition, and this was
observed more frequently among Aboriginal patients. For
mnstance, the 2311 diagnosed chronic conditions among
1892 Aboriginal patients hospitalised averages 1.22 per
patient. The comparison for non-Aboriginal patients
was 1.14 comprising 66343 chronic condition diagnoses
among h8316 Iml.it—:n[s.

Aboriginal patients experiencing chronic PPII were
more likely to be female and of a much younger age
compared with non-Aboriginal patients (median ages
of 48 and 70 years, Tespectively). The proportion of
individual Aboriginal patients [rom areas of most disad-
vantage (54.1% vs 26.7%) or regional and remote areas
(64.2% vs 35.6%) was around double that of non-Aborig-
inal people.

The number of chronic PPH, associated LOS and esti-
mated hospital costs averaged across individual patients
are summarised in table 2. The dominant pattern is one
of more frequent hospitalisation per Aboriginal person
by sex, and across areas of residence and most age group-
ings. The average of 11.7 days 1.OS was 30% greater for
Aboriginal patients with the differences peaking in the
55-74 age ranges. Hospital costs [ollow a similar pattern
but with more pronounced differences by Aboriginality.
For example, averaged hospital costs accumulated for
Aboriginal patients were 56% higher than non-Aborig-
inal patients ($17928 vs $11 515) with differences most
prominent in the 55-74 age ranges. l'he absolute differ-
ence in excess of $11 500 represented an almost two-fold
difference in relative Lerms.

T"igure 1A lustrates the stark disp;]ril.y in the age al
which Aboriginal and non-Aboriginal people experi-
enced a first chronic PPH. Figure 1B then illustrates the
mean number of separations those individual patients
experienced. Aboriginal people aged 35-44 or more not
only experienced markedly higher rates of chronic PPH
but having had a first event, they were increasingly likely
to experience at least one more event.

Sex and age standardised LOS and costs

Figure 2 places results for individuals hospitalised into a
population context by graphing sex and age standardiscd
outcomes by Aboriginality (LOS in figure 2A and costs
in figure 2B) for all areas, then disadvantage quintiles
and remoteness categories. Fach marker 1s weighted by
area population as per online supplementary table B.
Figure 2A illustrates the LOS rate associated with chronic
PPIH within the Aboriginal population was six times more
than the state average after adjusting for sex and age.
Chronic PPH LOS among Abornginal and non-Aboriginal

populations progressively increased across levels of area

Banham [, ef &, BMJ Open 201 47017331, do10.1136/hmjopen- 2017017331
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Aboriginal

Non-Aboriginal

Patients per 1000
population each year n %

n %

Patients per 1000
population each year

Conditions”

Asthma

Congestive cardiac failure 221

12346 21.2

1 1 07’9 19.0

Hypertension 79 42 05

2199 3.8 0.2

Nutritional deficiencies 6] 0.0 00

62 0.1 0.0

Gender

55-64 355

75+ 110

Q1 least disadvantage 31 16 3.7

Major cities 677 358 8.0

Remote 402 212 194

2455 4.2 7.7

*Subtotals of n=2311and 66343, respectively. Does not round to 100% as chronic PPH can include more than one condition.
ARIA+, Accessibility/Remoteness Index of Australia; COPD, chronic obstructive pulmonary disease; IRSD, Index of Relative Socioeconomic

Disadvantage; PPH, potentially preventable hospitalisation.

disadvantage but change was far more pronounced within
the Aboriginal population and concentrated among the
relatively larger disadvantaged populations in quintiles 4
and 5. Similarly, comparison of major city with remote
locations involved nearly threefold higher results from
4.2 to 12.1 umes the stale average. Hospital costs incurred
(figure 2B) show very similar patterns with slightly higher

mean differences between Aboriginal and non-Aborig-
inal results. Linear regression models between the two
sex and age standardised outcomes of LOS and cost ratios
across three levels (all chronic PP, diabetes complica-
tions and all other chronic PPH) and the covariates of
area level disadvantage and remolteness are presented for
Aboriginal and non-Aboriginal populations in table 8.

Banham D, ef . BidJ Open 20177017331, doi:10.1136/bmjopen- 2017-017331
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A. Age specific rates of individuals experiencing a first chronic PPH
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B. Mean chronic PPH by age among individuals experiencing chronic PPH
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Figure 1

Age group (years)

Rate of individuals with first chronic PPH and subsequent mean of chronic PPH by age and Aboriginality, South

Australian public hospitals 2005-2006 to 2010-2011. PPH, potentially preventable hospitalisations.

After allowing for sex and age differences, Aboriginal
people’s LOS and cost outcomes, for each level, varied
significantly across area disadvantage and remoteness.
For example, within the Aboriginal population, the stan-
dardised LOS rate ratio associated with all chronic PPH
was 2.09 (95% CI 0.00 to 5.83) times the state average (of
one). The disparate LOS rate increased by an average of
0.03 (95% CI 0.00 to 0.07) with each change in disad-
vantage rank and a further 1.04 (95% CI 0.63 to 1.44) as
remoteness increased. These associations of disadvantage
and remaoteness with LOS were consistent within stratified
subgroups of diabetes complications and all other chronic
PPH. However, the magnitude of change in LOS ratios
was higher for diabetes complications (2.59; 95% ClI 0.00
to 10.82) than for all other chronic PPH (1.86; 95% CI
0.43 to 1.21) before adjusting for the influence of arca

disadvantage and remoteness. The change observed in
LOS for diabetes complications was around twice that for
all other chronic PPII for both disadvantage (0.05; 95% CI
0.00 to 0.15 vs 0.02; 95% CI 0.00 to 0.06) and remoteness
(1.62; 95% CI 0.75 to 2.51 vs 0.82; 95% CI 0.43 to 1.21).
Similar variations in standardised cost ratio outcomes
across levels of outcome and by disadvantage and remote-
ness were observed for the Aboriginal population.
Results for the non-Aboriginal population also show
consistent associations between area disadvantage and
each outcome and level whereby the standardised ratio
increased as disadvantage increased. However, area
remoteness was not associated with increased LOS or
cost, Moreover, the base from which change occurred
was substantially lower. For instance, the standardised
LOS ratio for chronic PPIT among the non-Aboriginal

Banham D, et al. BMJ Open2017;7:e017331. doi:10.1136/bmjopen-2017-017331
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A. Length of stay

—-—

SAreference=1
] Aboriginal
o non-Aboriginal

| @
..
1C) so0

Standardised LOS ratio for chronic PPH

@
OO @o

F & @
& o ©

%

a2

All areas

Disadvantage (2011 IRSD)

& & & &
led ‘gs\ qu &

Remoteness (ARIA+)

*Area markers are weighted by relevant population size

w

. Costs

- 7

SAreference=1
[ ] Aboriginal
o non-Aboriginal

Standardised Cost ratio of chronic PPH

All areas

Disadvantage (2011 IRSD)

Remoteness (ARIA+)

*Area markers are weighted by relevant population size
Figure 2 Ratio of sex and age adjusted public hospital LOS (panel A) and costs (panel B) for chronic PPH by Aboriginality,
disadvantage and remoteness in SA, 2005-2006 to 2010-2011*. ARIA+, Accessibility/Remoteness Index of Australia; IRSD,
Index of Relative Sccioeconomic Disadvantage; LOS, length of stay; PPH, potentially preventable hospitalisations; SA, Scuth

Australia.

population before adjusting for disadvantage rank
was less than hall (95% CI 88% to b4%) of the state
average,

The potential for interaction between area disad-
vantage and remoteness was examined without result.
Sensitivity analyses using a more stringent definition of
Aboriginality were also conducted but did not change our
overall conclusions.”

DISCUSSION

This study provides evidence of stark disparities in the
rates with which Aboriginal and non-Aboriginal individ-
uals experienced PPH for chronic conditions. Aboriginal
people had almost twice the risk of experiencing a chronic
PPH overall compared with their non-Aboriginal contem-
poraries. Other disparities noted include higher chronic
PPII rates among Aboriginal females and younger adults

Banham D, et al. BMJ Open 2017;7:e017331. doi:10.1136/bmjopen-2017-017331
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Aboriginal

Non-Aboriginal

Change
coefficient 95% Cls

N Change N
{SLAs) coefficient 95% Cls

0.38t0 0.54

Constant 0.00to 5.83

<0.001

<0.001

Area remoteness (ARIA+)E 1.04 0.63to 1.44

«<0.001 0.02

0.00to 0.04 0.183

259 0.00to 10.82

0.002 0.41

0.31t0 0.52 <0.001

Area remoteness (ARIA+f 1.62 0.73 to 2.51

<0.001 0.02

0.00t0 0.05 0.225

0.00to 545

Constant 1.86

<0.001 0.48

0.39t0 0.56  <0.001

Area remoteness (ARIA+)1 0.82 043to1.21

«<0.001 0.01

0.00to 0.04 0.258

Chronic PPH

Area disadvantage rank (2011

IRSD)t 0.02 0.00 to 0.06

0.008 0.01

0.01t0 0.01  <0.001

Diabetes complications PPH

Area disadvantage rank (2011

IRSD)T 0.03 0.00to 012

0.006 0.01

0.01t0 0.01  <0.001

Other chronic PPH

Area disadvantage rank (2011

IRSD)T 0.02 0.00to 0.06

0.005 0.01

0.01t0 0.01  <0.001

*Sqguare root transformed.

TChange is per one unit increase in SLA disadvantage rank.
tChange is per one unit increase in SLA ARIA +score.
ARIA+, Accessibility/Remoteness Index of Australia; IRSD, Index of Relative Sociceconomic Disadvantage, LOS, length of stay; PPH,
potentially preventable hospitalisations; SLA, Statistical Local Area.

with rates steeply increasing from least to most disadvan-
taged quintiles and/or remote arcas of South Australia.
Conversely, non-Aboriginal patients were more likely to
be concentrated among older adults. A social gradient
across disadvantage levels was also apparent; however, the
steepness of the gradient [rom most to least disadvantaged
areas was markedly lower for non-Aboriginal people.
These findings are consistent with the wider literature
focused on ethnic differences in PPH* and underpin
the disproportionate population rates of chronic PPH
among Aboriginal South Australians.”*"*

This analysis at the individual level furthers our under-
standing by demonstrating how, having experienced one
chronic PPH event, Aboriginal patients were also more
likely to endure further chronic PPH. This was associated
with an increased accrual of time spent in hospital that
was almost one-third higher for Aboriginal patients. More-
over, the associated hospital costs were more than 50%
higher than for non-Aboriginal patients on average and
more variable within the group of Aboriginal patients.

Sex and age adjusted rates of ime spent in hospiltal for
chronic PPH and expressed as rates per capita reflect the

Banham [, ef al. B4/ Open 20177017331, doi:10.1136/bmjopen- 201 7017331
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number of individuals and the length of ime hospitahsed.
These standardised population outcomes showed LOS for
chronic PPH among Aboriginal South Australians was six
fimes higher than the state average. The best outcomes
within the Aboriginal community were observed among
the relatively few living in areas of least disadvantage,
although these were still markedly higher than the state
average. Diabetes complications are heavily implicated in
chronic PPH for Aboriginal people. Their presence, with
or without other chronic conditions, exacerbale LOS
rates and hospital costs among Aboriginal people but not
so within the non-Aboriginal population. Even after parti-
toning out diabetes-related hospitalisations, substantial
differences in LOS and cost remain among other chronic
PPII experienced by Aboriginal people.

The results further highlight systematic inequities
belween populations while also highlighting substantial
within-population variation whereby a relatively small
number of people experienced considerable time in
hospital and away from their usual societal roles because
of chronic health conditions. This 1s consistent with recent
US literatre demeonstrating the role of chronic PPH, and
particularly diabetes, as sustaining and even increasing
disparities between African Americans and whites.” Simi-
larly, it affirms other Australian rescarch highlighting
widespread Aboriginal/non-Aboriginal differences and

differences within the Aboriginal population in chronic

PPIL generally and the pervasive, adverse resulis of

diabetes complications across geographic arcas.®® More-
over, the results identified that increased chronic PPH

were accompanied by systematically increased accrual of

L.OS and greater hospital costs.

The extent to which these differences are amenable to
(tha.nge needs further discussion. P;y defimition, chronie
PPII represent opportunities for change through expo-

sure to primary healthcare, notwithstanding a range of

individual, societal, clinical and system level factors are
related to their occurrence™ ° and may each be asso-
ciated with realising this potential. This is supported
by studies of risk factor exposure across levels of socio-
economic disadvanlage and remoteness.”> Whether the
chronic PPH events were preventable in their immediate
context is less certain. The high prevalence of diabetes
complicauons and higher levels of chronic mulumorbid-
ities among Aboriginal patients observed in this study
suggests comparatively more advanced disease for which
hospitalisations, more often, for longer periods and at
greater cost 1s an appropriate and expected result. A
heightened need for preventive and early intervention
through primary and community care is evident.
Authoritative reviews of the international literature
found chronic PPLH, %7 and unplanned hospitalisa-
tion more gcncraﬂv among selected patient groups,
were reduced by mterventions promoung selfmanage-
ment support, continuity of care with a general praci-
tioner and integration of primary and secondary care.
Other interventons, such as case management, appear

1o reduce LOS.7° However, each review was restricted

10

by a relative lack of robust evaluation of mterventions
as they are introduced into health systems. Such evalu-
ations are emerging and indicate promising primary
healthcare interventions in chronic disease manage-
ment and diabetes are available. Australia’s largest
randomised intervention in diabetes delivered positive
outcomes in HbAlc levels, blood pressure, waist circum-
ference, depression, care-plan take-up and chronic PP
in the trial group receiving each of five available quality
improvement and flexible funding r.‘ompoueuts,dg Main-
stream general practice services are less available for
remote Aboriginal populations exhibiting greater need
in terms of chronic PPH LOS and costs, yet evidence
of effective mlﬂvenllun among Al)(mz)mrﬂ f)()[)llld[l()ll"
is available.”” Randomised diabetes care led by commu-
nity health workers in regional and remote areas showed
promising HbAlc reduLLmns among poorly controlled
type 2 diabetes p'menr'i % and modest net reductions m
diabetes-related hospitalisation in the treatment gr oup
Nevertheless, a critical need for substantively increasing
the training and supply of Aboriginal healthcare workers
remains.® Generally negative evaluation of incremental
cost-clfectiveness assessments based on short-term, aver-
aged and diseasespecific resulis® may impede this
mvestment.

Our description of who is more likely to experience
chronic PPH, for what conditions, with what frequency
and at what direct cost to the health system suggest three
arcas [or developing incremental cost to outcome analyses.
The first is to consider flow-on benefits from discase-spe-
cific interventions to other comorbid chronic conditions,
especially where disparities in condition prevalence exist.
Second, evaluation based on longer term accumulated
hospil.alisal.i()n costs for mdmvidual tral pa.rl.i(‘.ipa.ms 18
warranted. Where project term constraints apply, our
results provide an initial empirical base. Finally, placing
individual participant results into a population context
pl'()vidt—'ﬁ an information bhase for ;1l|()¢"r1lir1§3‘ resources that
address healthcare needs for primary and commumty
care at lower cost Lo individuals and acute care services.**

Subsequent reportng of cumulative LOS and costs at
a person level adds value to system performance moni-
toring by making the person and patient the centre of
reporting and evaluation, as well as the centre of care.
Providing empirical evidence of change occurring at indi-
vidual and population levels will help align system activ-
ities and monitoring with the ultimate aim of providing
appropriate and effective care of patients and people,
equitably and efficiently.

Limitations

The smdy has several limitations. Iirst, cumulanive 1LOS
as an outcome variable is influenced by the nature of
admission with interhospital t Ud.[lbft!lb having longer LOS
than emergency admissions.® Recurrent hospital events
for chronic conditions among people in regional and
remote setlings may mnvolve comparatively more interhos-
pil;a.l transfers or pl:a.nned admissions for treatment where
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primary health interventions are scarce. Nevertheless,
the observations summarised in this study represent an
aspect of peoples’ lived experience of contending with
chronic disease. Continuing research will benefit from
focusing on mode of admission to hospital and the local
availability of primary care. Second, the propensity to
identify as Aboriginal has increased across recent nmes,
and any undercounting in earlier Aboriginal population
denominators would affect population rates. However,
this study’s population estimates are drawn from the
nternally consistent ABS series covering 1996-2011
as based on the 2011 Census and the first available set
of ABS non-experimental population denominators.
Accordingly, there are no known inflation of rates due to
popula.r.ion undercounts. Nevertheless, estimates incor-
porating Census 2016 will provide a valuable reliability
check when used with concurrent hospital data in future
analyses. 'Third, while public hospital care 1s universally
available in SA and estimating rates makes appropriate
use of population denominators, the omission of private
hospital separations undercounts some chronic PPH,
particularly among relatively advantaged citizens. Further
studies will benefit from including these private hospital
separations and from exploring whether chronic PPH
were associated with planned care or the result of emer-
gency presentations. Finally, the omission of the APY
Lands SLA means chronic PPH outcomes associated
with a very remote area and SA’s most disadvantaged are
not 1'cprcscntcd,8] Subsequent rescarch in the area will
benefit from including APY Land residents hospitalised
n the Northern 'I‘errimry50 to ensure results for the most
remote and disadvantaged population groups are not
underestimated.

GONCLUSION

The results show heightened risk of chronic PPH among
Aboriginal individuals that compounds into more rehos-
pitalisation and accumulated fime in hospital at greater
cost Lo the person, their communily and the health
system. Al a population level, the systematic change in
chronic PPH and L.OS by Aboriginality and area suggests
efforts to address these potentially avoidable hospital-
isations will benefit from targeting specific population
segments, particularly in areas of greater sociceconomic
disadvantage and geographic remoteness. This analysis
helps guide such actions by identifying subpopulations
within the wider community who could most benefit from
improved understanding of antecedent causes of hospi-
talisation. Routine reporting across population groups
and regions will help monitor progress in meeting the
underlying population health needs with earlier, and
perhaps lower cost, interventions.
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6.1

Person-centred measures address identified needs for health system information

This thesis aimed to illustrate ways to improve the clarity and application of health system

performance assessments by reorienting measures toward the people receiving healthcare and

their outcomes — so called ‘person-centred’ indicators. With reference to specific,

overarching SA Health performance indicators and current opportunities for health system

improvement identified by the Health Performance Council (HPC), the studies in this thesis

provided examples on:

iv.

Vi.

Reframing premature mortality measures to account for survival time from disease

detection until death;

Extending morbidity measurement to describe and value a person’s self-reported state

of health and HRQoL; and

Enhancing enumeration of people experiencing potentially preventable hospital

contact with EDs and as inpatients.

Having concluded those studies, this chapter now:

Reflects on the achievement of the studies in addressing the need for person-centred,
headline performance indicators while meeting information needs required to support
health system improvements in South Australia specifically.

Summarises key developments in Australian health policy occurring while the thesis
studies were undertaken. Those developments include: revisions to the Health
Performance Framework; the National Health Agreement’s commitment to value-
based health care; and, emerging quantitative tools for resource distribution within the
health system.

Examines how the developed measures and methods fit within current Australian
health system reform, an emerging context in which policy and processes continue to
evolve, and offers opportunities for greater awareness, understanding and applications
of person-centred measures within the health system.

Considers opportunities for continued development, application and translation of
person-centred performance measures into health system practices.

Identifies limitations in the studies completed while describing further steps to address
those limitations and expand research work in support of a health system aimed at
effectively, efficiently and equitably improving the health of people, patients and

populations.
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6.1.1. The baseline context
Person-centred performance measures have broad relevance across many countries (1) with

variations in form and application. For example in the United Kingdom (2), the National Health
Service (NHS) oversees localised activities of Clinical Commissioning Groups assessing
performance against a shared Quality Outcomes Framework (3, 4); while Canada’s universal
health system is primarily funded and administered by strong provincial and territory
governments (5) with less prescriptive reporting of quality outcomes. The background to this
thesis outlined the Australian health system’s clear intent toward maintaining or improving
population health outcomes. A range of health status measures exist to support that intention.
However, the accompanying health system performance framework focussed almost
exclusively on organisational activity and output, thereby failing to systematically relate these
activities to changes in peoples’ health status. At a jurisdictional level, South Australia
embraced a strategic and goal focussed approach to planning for equitable health outcome
improvement and formally targeted changes in healthy life expectancy over time. The target
measures accounted for widely ranging outcomes from premature mortality and quantity of
life; to, the amount and severity of morbid illness, or HRQoL; and, exposure to acute hospital
settings when earlier, primary care may be more appropriate. Accordingly, relevant headline
indicators were established in each of those three areas. Yet there existed an unmet challenge
of informing commissioning and eventual evaluation of system performance in each of these
areas, and the extent to which services achieved health outcome change for the people receiving
them. The HPC reinforced this challenge when they noted the health system’s systemic failures
to reach targets due to insufficient planning and monitoring (6). In advising South Australia’s
Minister for Health on remediating system response to priority health needs, the HPC identified
a range of challenges, each of which was accompanied by unmet information needs.

Moreover, equitable health improvement among people is an essential part of the goal. So, it
is necessary to look beyond average change across SA for instance and examine distributions
of health within the population. Given the focal point of a person-centred health system is
individuals, it follows that individuals become the unit of measurement. Results for individuals
can then be grouped in ways that are relevant to decision-making. Such groupings may be based
on disease state (cancer stage at diagnosis for instance), demography (age, gender, ethnicity),
geography (remoteness) or socio-economic position (disadvantage). Information of this nature

is available to meet information needs and in a person-centred way.
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6.1.2 Meeting needs for headline performance indicators and system improvement
In response, the key findings of this thesis fill information gaps by reorienting the use of

existing data assets and performance measures toward people with health needs and those
people’s health outcomes in areas of premature mortality and potentially preventable hospital
use. That reorientation resulted in the first main finding, that is indicators focussed on person-
level mortality, morbidity and service use outcomes can be constructed and support pursuit of
broad, population health targets. The second main finding was that the constructed person-level
measures developed knowledge which helps meet publicly reported challenges facing South
Australia’s health system.

On the first point, the thesis provides examples of person-centred measures relevant to state
health department performance indicators and over-arching strategic targets in population
health (Table 6.1). Healthy life expectancy summarises population health outcomes for a given
time period using a combination of age-specific mortality and health status (7-9). The studies
in this thesis provide measurements relevant to healthy life expectancy through its related
headline indicators. On the headline indicator of premature mortality in the South Australian
community, Chapter 2 introduced the premature mortality to incidence ratio (PREMIER), using
the example of cancer outcomes among Aboriginal and non-Aboriginal people, then quantified
disparities in early death from cancer and the substantial capacity for Aboriginal people to
further benefit from cancer control initiatives.

Focussing on the headline indicator of illness prevalence and severity within the South
Australian community, Chapter 3 demonstrated an approach to capturing the self-reported
prevalence and health consequences of chronic disease among members of a vulnerable
population using a health utility measure derived from a widely used HRQoL instrument.
Person level perspectives on the headline indicator of potentially preventable hospitalisation
were enumerated in two ways. Disparities in potentially preventable emergency department
use by adult members of vulnerable populations were demonstrated in Chapter 4. That study
illustrated how the number, rates and costs of Ambulatory Care Sensitive Conditions (ACSC)
and General Practice (GP)-type presentations to emergency settings varied across groups of
people in the community, which demonstrated the scope for influencing changes through
increased uptake of effective primary and community health care. Changing the focus to
potentially preventable inpatient events for chronic conditions, Chapter 5 enumerated major
disparities in the number and rates of people experiencing hospitalisation for those conditions
along with the accumulated time spent in hospital and the associated health system costs.
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Table 6.1 Population health targets in South Australia’s Strategic Plan (SASP) (10-12), related health

department performance measures and thesis person-centred performance measures

SASP Targets:

Related headline
indicators and
performance measures
(13-15):

Person-centred performance
measures

Thesis chapter

Healthy South
Australians
Targets 2.2, 2.4 and
78: Increase healthy
life expectancy of

South Australians ...

Aboriginal healthy
life expectancy
T2.5and 79:
Increase the average
healthy life
expectancy of
Aboriginal South
Australians ...

Incidence of premature
mortality in the South
Australian population

Prevalence and severity of
illness (morbidity) in the
South Australian
population

Potentially preventable
hospitalisations for
targeted diseases and
conditions.

The premature mortality to incidence
ratio (PREMIER): a person-centred
measure of cancer burden

Person reported health utility measure
describing health related quality of life
(HRQoL)

Number and rates of Emergency
Department presentations for
ambulatory care sensitive conditions
(ACSC), general practitioner (GP)-type
presentations and associated direct ED
costs

Number and rates of potentially
preventable hospitalisation for chronic
conditions, total length of stay and direct
hospital costs

Chapter 2

Chapter 3

Chapter 4

Chapter 5

South Australia’s health system faces challenges in areas where the HPC asserts data and

consequent information is either non-existent, inaccessible or underused (16). Table 6.2

reiterates the unmet health information needs as reported to the Minister for Health (6, 17) and

tabled in South Australia’s Parliament along with the relevance of person-centred performance

measures in each thesis chapter to addressing those needs in support of responding to the

identified health challenges.
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Challenges for the health system

associated, unmet information needs and thesis chapter

Information needs and actions

Table 6.2: Alignment between Health Performance Council identified health system challenges, their

Thesis
chapter

Reduce inequities in avoidable
mortality, particularly between
Aboriginal and non-Aboriginal
populations;

Develop data assets and pursue
analysis of clinical, administrative
and population health data to
inform  decision-making  and
continuous improvement.
Specifically:

a. Develop existing datasets to
meet information needs, for
example, improving core items on
the SACR;

b. Bridge data gaps to better
describe health outcome variations
among vulnerable® people and
enable identification of progress or
problems; and

c. Supplement SA Health data
collection with purposeful
sampling and reporting focussed
on specific groups of people in the
community;

Increase  vulnerable® people’s
access to, and equitable gains
from, healthcare interventions;

Provide an integrated approach to
implementing and monitoring the
Aboriginal Health Care Plan (18)
to improve health status;

Investigate primary and
community care sector actions to
reduce potentially preventable
hospitalisation (PPH) among
Aboriginal and vulnerable™ people
to meet healthcare needs at an
earlier, less costly time.

Improve hospital length of stay by
identifying people who can be
better cared for in non-acute
hospital settings;

Pursue data, analyses and valid measures
informing and monitoring strategies to close
gaps in potentially avoidable mortality.

Initiate surveillance methods and analyses
providing valid and reliable reports on
comparative health needs between and
within population groups.

Create new value from existing SACR
holdings by linking with Australian Bureau
of Statistics (ABS) Cause of Death Unit
Record files and staging tumours.

Make fuller use of existing data holdings for
reporting and monitoring outcomes for
individuals and the population groups to
whom they belong.

Grow expertise in population health surveys
to provide valid, reliable comparison of
health needs among priority groups and the
wider population.

Provide baseline evidence of variations in
vulnerable peoples’ capacity to benefit from
health care interventions from which to track
change over time as relevant strategies are
developed and applied.

Provide wvalid, reliable and sustainable
measurements of health status components
across time and throughout the population.

Further develop information on hospital
contacts  (emergency and inpatient)
categorised as “unnecessary” (for example,
ambulatory care sensitive conditions or
potentially preventable contacts).

Develop reliable baseline estimates of the
number and attributes of people experiencing
hospitalisations and the amount of hospital
stays and costs involved with which to track
change over time as relevant intervention
strategies are developed and applied.

Chapter 2

Chapter 2

Chapters 2,
3,4and 5

Chapter 3

Chapters 2,
3,4and 5

Chapters 2,
3,4and 5

Chapters 4
and 5

Chapter 5

*Includes: the aged; people from culturally and linguistically diverse (CALD) communities, refugee and asylum seekers; rural
and remote communities; and Aboriginal people
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The PREMIER metric in Chapter 2 is highly relevant in addressing a number of these
challenges. Using cancer outcomes as an example, PREMIER demonstrates a clear ability to
articulate existing inequities in avoidable mortality between Aboriginal and non-Aboriginal
South Australians (Challenge 1) while doing so in a person-centred and information rich way
(19) that monitors cancer control initiatives aimed at reducing inequalities. In doing so, the
creation and analysis of PREMIER involved augmenting the value of existing data holdings to
inform decision-making and continued improvement (Challenges 2a and b). PREMIER created
new value from existing SACR holdings through improved knowledge on: Aboriginal status;
cause(s) of death attributions (cancer and non-cancer) (20); summary stage of disease
information (20); then, reframing cancer incidence and mortality events in terms of an
international, health accounting system (21, 22). More fulsome use of existing datasets in this
way promotes a sharpened focus on reporting outcomes for individuals diagnosed with cancer
and the population groups to whom they belong.

In PREMIER’s case, groupings of people were based on Aboriginal status and cancer stage at
diagnosis. Anchoring each person’s cancer outcomes against a global standard provided clear
evidence of variations in Aboriginal peoples’ capacity to benefit from relevant cancer control
initiatives and to track change in a valid, reliable and sustainable way (Challenges 3 and 4
respectively). Capturing person-level reports of prevalent health conditions and health utility
using a standard HRQoL instrument as described in Chapter 3 directly addresses the challenge
of purposefully sampling and reporting outcomes of importance to vulnerable populations
(Challenge 2c). The study method made additional use of existing survey data holdings (23,
24) (Challenge 2b) while contributing to the adaptation of existing population survey methods
(25, 26) to provide a valid, reliable baseline measure of health utility and HRQoL, capacity to
benefit from healthcare intervention and subsequent monitoring of health status change,
particularly among Aboriginal people (Challenges 3 and 4). Addressing potentially
preventable hospitalisation by activating earlier and effective care alternatives in community
settings is outlined in Challenge 5. Successfully informing this challenge on who (numbers and
rates of people) experiences what conditions (for example, chronic disease) leading to how
much “unnecessary” use of which services (emergency and/or inpatient) and at what cost
begins to be addressed in Chapters 4 and 5. The studies within those chapters improve
description of the disparities experienced by vulnerable people by using individuals as the unit
of measurement and aggregating those individual’s results to enhance reporting and
benchmarking for change (Challenge 3). In both studies the method derived is peer-reviewed
and publicly reported to maximise the ongoing validity and reliability of results (Challenge 4).

97



In summary, the discrete person-centred studies within this thesis realise opportunities to
further inform performance measures related to healthy life expectancy and state level strategic
goals. The person-centred perspective, the methods derived and subjected to peer review,
reorient performance reporting away from system activity toward people and the extent to
which their health needs can be met by healthcare interventions. The studies also address an
array of information needs associated with acknowledged health system challenges in South
Australia. The person-centred approach can act to challenge and motivate a more responsive
health system that addresses the health needs of people, patients and the populations to which
they belong. Moreover, the measures can encourage the health system to consider the degree
to which health need will be met by proposed interventions and which people are more/less
likely to access and benefit from those interventions. This information is valuable to informing

continuous quality improvement in the system and evaluating system performance.

6.2  Person-centred measures inform current health system initiatives and reform
Having responded to the health system performance requirements of one jurisdiction and

epoch, a fact globally is that governments, their administrations, and health industry needs for
health system performance measurement and reporting continue to change and develop (27).
These changes are influenced by several areas of demand. Members of the public are
increasingly adept in accessing and consuming complex information. Health information on
changing population health is one facet of this complex information. Increased familiarity
demands responses that ensure good governance and accountability from health service
organisations and providers (28). It is also accompanied by continually developing
expectations for, and availability of, services and technical innovations. This in turn increases
pressures for containing costs and ensuring the sustainability of health systems (27).

The following discussion summarises those factors in the context of contemporary Australian
developments in health system performance and practice. This includes an update on the health
status and health service use of Australia’s population; revisions to the performance
framework’s ability to relate health status to health service provision; and health reform
initiatives intended to ensure the continued sustainability of the health system. The discussion

considers how the measures developed in this thesis fit within those areas.

6.2.1 Australians’ health now

After motivating state and intra-state analyses of population health measures and their
relationships with health system activity (23, 29-34) and providing the genesis for developing
person-centred performance measures in this thesis, formal targeting of improved healthy life
expectancy and its related headline indicators within South Australia was terminated in 2018
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(16). However, periodic national reporting of healthy life expectancy continues. Average
healthy life expectancy in Australia continued to increase from 2011 to 2018 and reflects a
dynamic equilibrium between morbidity and mortality (35). A dynamic equilibrium indicates
increased survival is accompanied by increased morbidity, but time lost to morbidity remains
a constant proportion of life expectancy (36). However, disaggregating national averages by
socio-economic disadvantage showed health expectancy change was unevenly distributed
within the population. For example, health expectancy gaps between the lowest and highest
socio-economic areas increased from 2011 to 2018 (37). This was accompanied by an
expansion, or proportionately more, morbidity in the lowest socioeconomic areas, and
compressed morbidity in the highest socioeconomic areas (35, 38). Such movements in health
expectancy not only reflect earlier jurisdiction level findings (30) but examples of negative
change are also observed in other high-income nations. For instance, healthy life expectancy
in England from 2010 to 2016 declined among women while the proportion of life spent with
morbidity increased for both men and women (39).

Premature mortality in Australia reduced by 20% between 2003 and 2015 with age standardised
rates falling from 111 to 89 years of life lost (YLL) per 1,000 population (38). Yet this is not
the same for everyone. Cancers are the greatest cause of disease burden (40) and premature
mortality (38) in Australia. While cancer related premature mortality decreased by an average
of 10% in the period 2003 to 2011, age-adjusted loss among Aboriginal people increased by
almost 6% in the same period (41). Thus, cancer related inequalities between Aboriginal and
non-Aboriginal Australians increased (41) making timely, regular information in this area even
more essential.

Burden of disease estimates indicate average population morbidity in Australia changed little
between 2003 and 2018 (age adjusted Years Lived with Disability (YLD) per 1,000 persons of
97.9 and 98.1 respectively) (37). Again, this result is not consistent throughout the population
and existing gaps between groups of people are further widening. For instance, morbidity
among non-Aboriginal Australians decreased marginally for males (0.7 YLD per 1,000) and
increased slightly in females (0.3 YLD per 1,000). Aboriginal Australians experienced
comparatively higher morbidity in 2003 with male and female Aboriginal people experiencing
further, sizeable increases to 2018 (by 4.4 YLD per 1,000 to 199.0 among males and by 6.9
YLD per 1,000 to 197.9 among females). Data gaps in mental health conditions, dementia,
hearing loss and other high morbidity diseases limit the comprehensive assessment of changing
morbidity using a burden framework (23, 37). While Australia’s National Health Surveys
include an alternative, albeit single generic HRQoL measure, the Short Form question of “In
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general, would you say your health is: Excellent; Very good; Good; Fair; Poor”, those surveys
remain sporadic.

Conditions needing hospital contact provide more reliable disease related data over time (37)
and hospital records remain a key information source on population morbidity (42). These
records show public hospital emergency department activity continues to increase in excess of
population growth. In the five years to 2020-21, age-adjusted presentation numbers increased
by 3.2% each year (43) compared with population increase of 1.1% (43, 44). Similarly,
inpatient hospitalisation numbers also rose by an average 3.3% each year (45), average costs
per separations changed little (Table 7.1, (46)) and hospital expenditures increased by almost
4% annually to exceed AUD$83 billion in the year 2019-2020 (47, 48). The proportion of that
inpatient activity considered potentially preventable increased by 8.1% in relative terms, from
25.8 to 27.9 age-adjusted hospital separations per 1,000 population in the five years to 2017-
18 (49). This change included a widening in PPH rates for COPD and diabetes complications
among people living in remote versus major cities areas and for COPD, gangrene and pelvic
inflammatory disease in more socio-economically disadvantaged areas (50).

In short, widening inequalities in healthy life expectancy, or headline indicators of premature
mortality and potentially preventable service use indicate a continuing need for monitoring and

understanding influence of health system’s activities on health outcomes.

6.2.2 The revised Australian Health Performance Framework

Important revisions occurred to Australia’s Health Performance Framework (AHPF) (51) since
commencing this thesis. The revised and re-organised framework (52) is now referred to as the
Australian Health System Conceptual Framework (Figure 6.1) and retains the domains of
health status, health determinants and health system performance.

Major revisions occurred in developing the logic model for health system performance.
Building on the Australian Productivity Commission’s models for relationships between
technical efficiency, cost-effectiveness and program effectiveness (53, 54) the AHPF Health
System Performance Logic Model (Figure 6.2) now supersedes the Performance and
Accountability Framework (PAF) (55). A critical change is that the logic model now moves
performance assessment past service inputs, processes and outputs exclusively onto outcomes
and the effectiveness of addressing health status and peoples’ health needs.

One further important change is the increased prominence of equity, or the minimisation of

avoidable differences among people, as a domain influencing all elements of the Framework.
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Objective: to improve health outcomes forall Australians and ensure the sustainability of the Australian health system

EQUITY

Determinants
of health:

Are the factors that influence good
health changing for the better? Where

and for who are these factors

changing? Is it the same for everyone?

Health behaviours
Attitudes, beliefs, knowledge
and behaviours such as
patterns of eating, physical
activity, smoking & alcohol
consumption

Personal biomedical factors
Genetic-related  susceptibility
disease & other factors such as

blood pressure, cholesteral

levels and body weight

Environmental factors
Physical, chemical, & biological
factors such as water, food and

soil quality

Socioeconomic Factors
Income, employment, housing
education, social inequalities

The avoidance or

Health system
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providers and report positive &
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evidence-based ; ﬂi e f and the patient.
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ON__(PRMs). g F

Figure 6.1 Australian Health System Conceptual Framework (52)

Community and Governance and

People can
obtain health
care atthe right
place and right
time, taking
account of
different
population needs
and the
affordability of
care.

Is the health system (by itself, and with others) working to prevent illness, injury and disease? Isit delivering safe, effective,
and accessible coordinated care appropriate for each individual? s the health system efficient and sustainable?

The right care is ¥

delivered at
minimum cost.
and
Human and
physical capital
and technology
are maintained
and renewed.
while
Innovation
occurs to
improve
efficiency and
respond to
emerging needs.

Health conditions
Incidence and prevalence of
disease, disorder, injury or trauma
or other health related states

Human function
Alterations to body, structure of
fumction (impairment), activity
limitations and restrictions in
participation

Wellbeing
Measures of physical, mental and
social wellbeing of individuals

Deaths
Mortality rates and life expectancy
measures

Information, Research
and Evidence
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Environmental factors
Personal biomedical factors

Figure 6.2 AHPF Health System Performance Logic Model (52))
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The change means “... the Framework explicitly recognises the need for monitoring equity
across the determinants of health, the health system and health status ... through disaggregation
of performance measure data” (52, p5).

The restructured, logical AHPF caters for continued use of traditional assessment indicators
and inter-jurisdiction comparisons. The Framework can also further our understanding of the
consequences of implementing policies and programs, then evaluating improvements gained
through logically related, person-centred outcomes. Fresh potential uses include a new focus
on assessing outcomes and associated costs, so called “value” in health care (56-60), as an
emerging priority of health systems internationally and within Australia. At present though,
existing (NHPF and PAF) indicators are retained with further review and revision to take place.
Chapter 1 of this thesis noted those existing indicators focus on activity and outputs with little
reference to outcomes (61), an issue the studies in this thesis sought to address.

While the AHPF is yet to identify new indicators for assessing health outcomes, it does outline
features of good performance measures (52) against which new indicators will be assessed (62,
63). Table 6.3 summarises the alignments between those features and the studies of person-
centred performance measures. Each of the studies in the thesis exhibit most, if not all, of the
features of good performance measures. Such strong alignment is not unexpected as each study
began with a performance area closely aligned with healthy life expectancy, a thoroughly
researched summary population health measure (64) with considerable pedigree and use
internationally (65). Healthy life expectancy and each of the associated headline indicators
were the subject of extensive discussion and review in the South Australian Strategic Plan
consultations internally to government (66) and publicly (67). Each of the studies in the thesis
focussed on those headline indicators with the further intention of relating health service
exposures to outcomes for people. A further strength came from testing the studies through oral
presentations at scientific conferences (68-71) before subjecting each study to the peer review
process. While the result of latter process is not known at the time of writing for the study
detailed in Chapter 2, the approach naturally highlights the alignment between the measures
and desirable features conforming to accepted, objective scientific writing practices. Presenting
the measures for peer review showcased the way in which subject measures were meaningfully
explained and contextualised, aims were adequately measured using well documented data
sources, and methods were appropriate. Each of the study results show the measures’ capacity
for descriptive comparisons within and between groups of people and discerning important
variations. Moreover, the face validity and acceptability of the measures to wide-ranging
audiences is apparent. For instance, the PREMIER was first derived in consultation with an

Aboriginal Community Reference Group who further engaged with translating the knowledge
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Table 6.3 Alignment between Australian Health Performance Framework (52) good performance measurements and person-centred measures in this thesis

Good performance measures Thesis’ person-centred performance measures
Premature  Morbidity Potentially preventable
Feature Description mortality hospitalisation
Emergency  Inpatient
department
. Accurately describes progress towards, and the achievement of, agreed outcomes v v v v
Meaningful and . L
understandable Pr_owdes a good |nd|cat_|on of success _ 4 ? 4 4
Aids public understanding of government achievement v v v v
Measurable Outcome is quantifiable 4 v 4 4
Allows for comparisons:
C ble and over time v v v v
h_omparz_a ean between jurisdictions and/or geographical groupings v v v v
ierarchical
between target groups v v v v
across similar programs or initiatives v v v v
What is being measured is clear v v v v
Data definitions explain:
what the measure shows and why it is important v v v v
data source(s) v v v v
collection arrangements v v v v
measurement frequency 4 v v v
Documentation statistical techniques for calculating outcome 4 v 4 4
data limitations, including those outside the control of government. 4 v 4 4
If survey used, the following are documented: Not Not Not
the method used for selecting the sample applicable 4 applicable applicable
the sample size v
response rates v
uncertainty margins in reported performance v
Accurate Sufficiently accurate to promote community confidence in conclusions drawn v Unclear v v
Simple, cost-effective Data collection cost are known 4 Unclear 4 4
administration
Use of existing data Existing data sets considered for measuring the impact of the output group v New data v v
Relevant data collection agencies and working groups consulted on existing data 4 4 4
Timely Other measures are known to be more cost effective? No Unclear No No
Any significant delay in collecting and collating data? No Unclear No No

*adapted from (52), page 12, Table 1
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gained into action plans (72). Variations in health utility across chronic disease informed
the evaluation of health needs in South Australia’s Aboriginal Chronic Disease Consortium
Road Map 2017-2021 (72). The Emergency Department presentation method informed the
business case for philanthropic ventures providing ongoing care for vulnerable citizens (73);
and, totalled length of stay for PPH has been adopted in other jurisdictions (74).

Morbidity was an area of comparably less alignment between measurement and desirable
features. Unlike the other studies’ use of existing administrative datasets, HRQoL and
health utility measurement required the purposeful collection of new survey data. New
collections incur a cost and resource use, two factors which may affect their sustainability.
The constructs of morbidity, HRQoL and utility overlap but have points of difference too
and represent a dynamic area of continued research aimed at adequately measuring health
status in evaluation and economic evaluation (75, 76). These definitional and data capture
challenges are not unique to this thesis and are evident internationally at OECD level (77,
78), and country level in the UK (79, 80) and Canada (81) for example. Chapter 3
contributes to addressing these challenges by: showing the value of purposefully collecting
survey data from members of a vulnerable population; demonstrating the relationships
between self-reported health utility outcomes and disease prevalence within that population;
then, positioning this information in a broader South Australian and Australian population
context. By investing time and resources in asking people about their health, the survey
results also revealed patterns among incomplete responses by people who could reasonably
be expected to experience poorer HRQoL. The analysis of the SAAHS carried out in
Chapter 3 informs further research into HRQoL instrument design for vulnerable
populations as with the “What Matters 2 Adults” project (82). This information is an
important and timely input to Australia’s health performance landscape (79, 80, 83).
Australia, like many other high-income countries (77) is attending to the regular collection
of HRQoL and utility measures as examples of Person/ patient/ population Reported
Outcome Measures (PROMs) (52, 84, 85). PROMs focus on outcomes that are important
for a person and which result from interactions with the health system. This makes PROMs
particularly significant given that contemporary healthcare is dominated by chronic
conditions and associated morbidity needing management over longer periods of time (81).
Reviews for Australia’s Council on Safety and Quality in Health Care (ACSQHC) (83, 86)
concluded that PROMs are not widely available at local levels but make up some of the key
data gaps:

e Contributing to more person-centred views of health system performance;
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e Leading to improved quality, safety and effectiveness of different interventions;
and,

e Enhancing interactions between patients and clinicians.
The revised AHPF is intended to provide an environment suitable for increased use of
PROMs and more systematic assessment of value for people from health care (52, 83, 86).
Chapter 3 illustrates a widely used, generic PROM at a population level while underscoring
opportunities for improved validity of such a PROM for vulnerable people. These
opportunities include consideration of health domains outside of traditional measures, for
example social, community and cultural domains (87).
In summary, Australia’s framework and logic for assessing health system performance has
undergone substantial revision but the revision of actual performance indicators is lagging.
This research studies in this thesis offer indicators which demonstrate desirable features
relevant to the AHPF in areas of mortality (Chapter 2) and potentially preventable service
use (Chapters 4 and 5). On the challenging topic of morbidity, Chapter 3 makes a valuable
contribution by highlighting the population use of a PROM to enumerate disparate health

needs within a vulnerable population.

6.2.3 Australia’s National Health Reform Agreement 2020-2025

Australia’s Commonwealth, State and Territory governments share the intention of
improving health outcomes that matter to people. They all agree Australia’s health system
should be shaped on responding to the health needs of individuals, their families and
communities while ensuring the system works effectively and efficiently to eliminate
differences in health status (84). The collective of governments have committed to act on
their intentions and acknowledge that existing health system practices, information and
funding are currently organised around system activity rather than outcomes. Through the
National Health Reform Agreement 2020-2025 (NHRA) (84) governments have outlined
their health reform agenda leading to a clear focus on achieving health outcomes for people
by transitioning to person-centred care.

Person-centred reforms need support from person-centred information. Afterall, “the
system cannot claim to be ‘patient centred’ if it is not as informed as it could be about
patients’ ... outcomes” (17, p3). The NHPF provides the framework for information that
will “improve accountability and performance reporting on the health system” (84, p7), yet
the necessary supporting national performance indicators have not been determined. Earlier
discussion showed this thesis contributes relevant examples of well featured, person-centred

indicators.
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This section outlines seven NHRA reform areas and how this thesis’ person-centred
performance measures may contribute to each (Table 6.4). The vision of paying for value
and outcomes (Reform area 1) in response to individual and community need “means
maximising patient outcomes, improving population health and high quality, evidence-
based clinical care, relative to the cost of delivery” (84, p96). Meaningful metrics are one
of the prerequisites for supporting the implementation of value-based care (88). For
example, measures of outcomes and costs are essential to any flexible funding response
moving resources from low to higher value care (59) using suitable interventions. Chapters
4 and 5 illustrated the change potential for outcomes in areas of emergency presentations
and inpatient stays along with the direct system costs involved. This information would
complement evidence of an intervention’s expected effects as well as monitoring change
before and after intervention in a real-world context. Chapter 2’s inquiry into early cancer
death measured the scope for health outcome change associated with cancer (89) and bowel
cancer (68) among a vulnerable population. That information can support other research
inquiring into the costs and effectiveness of tailoring screening interventions for earlier
cancer detection among those populations (90).

Paying for outcomes according to need involves a fundamental shift in health financing.
This provides the opportunity for an example of how person-centric measures might
contribute to actions informing resource allocation efficiently and equitably according to
peoples’ need (91). Two relevant actions are: developing health funding and payments
frameworks; and, informing flexible funding methodologies within public hospital funding
models. The Health Outcome Resource Standard (HORSt) (93) is a contemporary
quantitative tool for informing both aspects of resource distribution within Australia. The
HORSt is a population needs-based tool aiming to distribute funding from state jurisdictions
to intra-state, Local Health Network (LHN) geographies (93). HORSt uses age-standardised
PPH as a proxy for population health outcomes and establishes benchmarks of desirably
low PPH levels for small population areas. HORSt seeks to explain variations in PPH with
reference to each populations’ social determinants of health as measured by ABS Socio-
Economic Indexes For Areas (94, 95). These explanations are used to estimate the potential

for PPH change which then informs the share of funding for each area.
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Table 6.4 National Health Reform Agreement long-term health reforms (91)

Reform area 1. Paying for 2. Preventionand 3. Joint planning 4. Interfaces 5. Nationally 6. Empowering 7. Enhanced
value and wellbeing and funding at a between health, cohesive Health people through health data
outcomes local level disability and Technology health literacy

aged care systems  Assessment

Vision Health system People live Better-integrated, Better coordination  Improved decision- People manage Integrated data
financing supports  healthier lives, patient-centred care  between health, making delivers health and choices, supports better
contemporary, maintaining good supports equitable  primary care, aged  safe, effective, avoid illness, decisions which
value-based care health with fewer access and care, and disability  efficient and engage effectively  improve health
focussed on living with improved systems ensuring equitable care with services, outcomes and save
individual and preventable chronic  outcomes. people access improving achieving better lives.
community needs illness. Integrated planning  services meeting population health outcomes Richer, accessible

Our health system  and funding at their complex and is financially information helps
more equitable and  local levels needs and viable deliver targeted,
focussed on those  supports providers  improving person-centred and
with greatest need  to collaborate and ~ outcomes value-based care.
while acting on coordinate patients’

social and treatment

economic causes

Key Describe Further knowledge  Reform barriers to Prioritise Develop and Grow person linked

activities population health of current and AHPF needs interventions and communicate data and analytics

include: need with input future population assessment, evidence. measures of system  workforce.
from Australian health challenges.  funding and Develop a and service Capitalise on
Health Develop financing  commissioning federated performance with existing projects.
Performance mechanisms for Trial, evaluate and framework input from AHPF Pilot local
Framework scaling primary rescale joint informing interventions,
(AHPF). prevention. planning and (dis)investment and review, then scale
Develop a national funding implementation up.

health funding and
payments
framework.

... continued
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Table 6.4 continued ...

Reform area 1. Paying for 2. Preventionand 3. Joint planning 4. Interfaces 5. Nationally 6. Empowering 7. Enhanced
value and wellbeing and funding at a between health, cohesive Health people through health data
outcomes local level disability and Technology health literacy

aged care systems  Assessment

Outcomes Core principles for  Social determinants National principles  New indicators and Improved public People accessand  Use of best practice

include: consistent outcome  of health are for local level data collection. awareness, engage reliable, health data and
focussed, value addressed. commissioning Reduced avoidable understanding and  appropriate analytics, with
based health Priority supporting hospital trust of HTA information. linked data and
measures. populations have collaboration presentation and processes. Increased patient reported
Flexible funding less chronic disease  between primary, time hospitalised. innovations measures.
supporting and hospitalisation  community and involving Better evidence of
effective, efficient acute care researchers, service use and
and equitable More local level providers and informed health
resource allocation initiatives causing people. care planning and
focussed on patient improved health delivery.
outcomes. outcomes.

Reduced inefficient
health care
practice, e.g.
avoidable hospital
contact.
Thesis Take account of Scope potential for ~ Scope potential for  In part, better use Local population Health system Transforming

contribution

prevention and
include peoples’
outcomes (e.g.
avoiding disease)
Person-centred and
equitable outcomes
are two relevant
principles.

Provide an example
of paying for value
and outcomes.

change in
mortality,
morbidity and
potentially
preventable service
use through
addressing social
determinants of
health

change from
hospital to primary
care settings

of existing,
administrative data
(e.g. link disability,
immigration,
Centrelink to
enhanced hospital

need and outcomes
inform HTA.

culture changes

organisational
focus away from
disease areas
toward the health
and health care
path (diverse
groups) of people
will facilitate
reform (92).
Thesis provides
examples of a key
development area.
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Person-centred measurements will support continuing development and expansion of HORSt
in two ways, the first of which is by advancing HORSt’s measures beyond coarse aggregations
toward detailed enumeration for individuals and population groups. Chapters 4 and 5
demonstrate enumeration can be based on area remoteness and socio-economic position, age,
socio-demographic background, or some combination of each. More granular information of
this kind allows more flexibility in aggregating groups of people. Improved flexibility, for
example by calculating age-specific rates across population groups can reduce the potential for
biasing equity considerations when using age-standardisation (96). Secondly, HORSt’s
measures can broaden in scope, past the counting of events, to include time, or dose, of
hospitalisation experienced by individuals within groups (97, 98). This action will add
flexibility to inputs and outputs within the HORSt, and enable resource allocation based on
shared personal characteristics, for example ethnicity and age as the studies in this thesis
demonstrate, rather than relying on hospitalisation numbers grouped in ways which may be
ecologically fallacious (94).

Further reforms to prevent disease and illness and promote wellbeing (Reform area 2) require
a baseline describing peoples’ current experience of disease prevalence, its severity and
consequential health service use. To achieve the vision equitably also requires that baseline
information for priority populations be disaggregated by age, ethnicity and social determinants
of health. Using a person-centred approach, Chapter 2 contributes an example of secondary
disease prevention by scoping change and mortality benefits from earlier detection of cancer
as. Chapter 3 provides a baseline on the amount and comparative severity of chronic illness in
terms of HRQoL and health utility as experienced by Aboriginal people in South Australia.
Chapters 4 and 5 estimate the potential for moving from hospital to community-based care
among people of different socio-economic positioning and demographic backgrounds.

Joint planning and funding at a local level (Reform area 3) supports the vision of better-
integrated, co-ordinated and patient-centred care providing equitable, improvement in
outcomes. This is actioned by incentivising local collaborations between health sectors (99) to
effect positive change for people in the community (97). For example, PPH among people is a
shared responsibility of LHNs and Primary Health Networks (PHNS), or acute and primary and
community health sectors involving state and Commonwealth government funding. Both share
a role in innovating and experimenting to tailor community specific solutions for preventing
and better managing chronic conditions (99, 100). Chapters 4 and 5 provide information
relevant to joint planning of preventing unnecessary hospital use at local levels by enumerating

the number and nature of persons experiencing these hospital services and the associated costs
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to the health system. Localised, intra-state level data provide baseline information for decisions
on appropriate interventions, then monitoring changes to health and inequalities (16).

Moving reform beyond health organisations and onto Reform area 4’s better coordinated
interfaces between health, disability and aged care systems envisages the ability for people with
complex needs successfully accessing relevant, effective services that improve outcomes.
Chapter 3 contributes to this area by describing part of the increasing complexity of need
among people (101), for example needs associated with multimorbidity as a new and
increasingly normal feature of health status (102). It does this by enumerating the prevalence
of chronic disease (97, 103) and its effects on health utility (103). Chapters 4 and 5 take this
further by illustrating the results of inequitable and complex needs that result in avoidable
hospital presentations and increased time spent in hospital.

Evidence-based decision-making delivering safe, effective, efficient and equitable care that
results in improved population health at sustainable cost is the vision associated with reformed,
nationally cohesive Health Technology Assessment (HTA) (Reform area 5). Capitalising on
the contribution to local level planning and evaluation of real-world effectiveness by the
person-centred measures in this thesis will help create an evidence base for further iterations
in decision making and HTA. The measures achieve this by providing a baseline on outcomes
that are important to people across dimensions ranging from early mortality, to disease and its
influence on HRQoL, and exposure to hospital services that may be amenable to change.
Compiling publicly available, locally relevant and person-centred information can help make
HTA processes more meaningful and trusted by communities (104).

Raising awareness of, and access to, evidence derived from their own local experiences (105)
can assist with empowering people through health literacy (Reform area 6). An improved line
of sight from health need to service delivery and changed outcomes may motivate people to
manage their health more actively, avoid illness, engage effectively with services, and
ultimately achieve better outcomes. Where health inequities exist, metrics helping quantify
their magnitude and change over time in a publicly accountable way are desirable (106). The
development and exploration of measures within this thesis deliberately sought to take up the
latter point of public accountability. In the case of Chapter 2’s PREMIER metric, the initiation
and construction of the measure came from discussion with Aboriginal Community
representatives and, as with each of the metrics studied, was the subject of public and
professional presentations, then made freely available.

Each of the abovementioned reform areas rely on enhanced health data (Reform area 7) which,
when integrated, can support better decisions, inform interventions leading to improved health

outcomes and the saving of lives.
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To summarise, the measures in this thesis make a valuable contribution to health reform in
Australia. They do this by demonstrating the advantages of enhanced, longitudinal (107)
person-linked data that bring a clear focus on measurements relevant to people and their health
outcomes where such indicators are lacking. Further, they demonstrate the measures’ value to
the health system’s public accountability and continued performance. Those person-centred
measures focus squarely on the people the health system exists to serve — effectively, efficiently

and equitably.

6.3  Advancing person-centred health system performance measurement

This thesis had its genesis in research initiatives within a state government health agency in
response to the challenge of better linking health system activity with population outcomes.
The studies use the people at the centre of those activities as the unit of analysis and flexibly
aggregate results from that base. The person-centred approach in the thesis studies met a range
of information needs identified in a state jurisdiction, they align closely with well-featured
indicators helping evaluate health system performance and areas of health reform in Australia.
That being the case, it is appropriate to consider how person-centred performance measures
might develop further to inform health system performance and support system reform. One
approach involves collaborating with other researchers and disciplines to raise awareness of
the possibilities for translating research to better support health system decision-making. The
studies in this thesis contributed to one such public forum organised by the writer in
conjunction with Health Translation SA (HTSA), an organisation bringing together a network
of researchers, clinicians, educators, policy makers, consumers and the community to advance
healthcare practice and policy in South Australia. The forum focussed on the role of equity-
informative health economics evaluations to support service and policy decision making and is
summarised in Appendix C.

Two current yet contrasting examples for furthering relevant research and development within
government agencies are now discussed to describe issues relating to the process of
implementing person-centred measures. These examples are based on continuing experiences
with the Cancer Institute of New South Wales (CINSW) and the Yorke and Northern Local
Health Network (YNLHN). The examples cover issues of addressing data gaps; measurement
development; analysis infrastructure; strategic policy framework; resourcing; normalisation
through cultural change; and, the active involvement of people and community. A further
reflection considers the relevance of person-centred measurement beyond the health system

and onto broader strategy and governance across other publicly resourced sectors in Australia.
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6.3.1 The Cancer Institute of New South Wales (CINSW)

Since its establishment as a distinct entity within the New South Wales (NSW) health portfolio
in 2003, CINSW has led cancer control initiatives with a particular focus on preventing cancer
and improving outcomes through information, research and education. A 10-year program of
reporting for better cancer outcomes (108) at whole of state, regional networks and service
levels have matured CINSW as a data user and knowledge provider. The recently updated
CINSW Strategic Plan (109) (Appendix D) is directed by principles of person-centredness,
equity and collaboration. CINSW recognises the risks of developing cancer, accessing quality
care and surviving are influenced by many factors outside of health services, factors such as
education, socioeconomic status, cultural background and place of residence. Having observed
inequities in many of these issues and identifying potential for improved outcomes,
opportunities exist for fresh research innovations.

An existing CINSW master linked dataset comprises cancer registry and screening information,
private/public hospital records, PBS, MBS and a growing number of clinical collections. Yet
gaps remain in the data needed to better understand the social, demographic and economic
influences on cancer diagnosis, treatment and outcomes. Those gaps are now being remedied
through the linking of the New South Wales Cancer Registry (NSWCR) with the ABS Multi-
Agency Data Integration Project (MADIP) which includes whole of population census records
(110, 111). Information gleaned from those enhanced data can contribute to person-centred
measures of vulnerability to poorer outcomes. Such measures may focus on discrete social,
demographic (for example, disability or proficiency in English) and economic variables (for
example, education or income). Alternatively, existing area indexes of socio-economic position
could be reoriented toward a person-centred socio-economic index by building on principal
components analysis trials within the ABS (112). Those measures may lead to better
enumeration of the cancer care pathway from upstream influences of social determinants of
health, to the quantity and quality of healthy life expectancy after cancer diagnosis. Appendix
E shows the writer’s conceptual map for structuring a data system across that pathway. Within
the pathway, critical junctures can be enumerated too. For example in the 12-months before
diagnosis, patient complexity in terms of pre-existing health conditions (113) and primary care
exposure influencing earlier detection of cancer (114) are important. After diagnosis, measures
can quantify a person’s fact of treatment; time to treatment; time in treatment; and,
completeness of treatment (115, 116). Ultimately, better measurement across a person’s cancer
care pathway can account for the complexity of a person’s circumstance to inform improved,

more tailored delivery of health care and outcomes (117).
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Existing analytic infrastructure, strategic framework and culture all contribute to CINSW
treating research as a part of their normal business. This environment allows for piloting
inquiries as described above then reviewing them with peers before potentially useful
information products are refined for areas of data delivery, coding, production and public
reporting. However, the current Cancer Plan’s explicit adoption of person-centredness, equity
and collaboration principles offer the opportunity for “normal business” and culture to develop
further, for example by broadening a distinct clinical service focus toward a wider societal
perspective. This is because “success ... requires commitment beyond NSW Health — there
must be effective collaboration across all parts of our community, including individuals,
government agencies, non-government and community organisations, and the private sector”
(109, p3).

6.3.2 South Australia’s Yorke and Northern Local Health Network (YNLHN)

Stark contrasts exist between the CINSW and South Australia’s Yorke and Northern Local
Health Network (YNLHN). Local Health Networks were established under South Australia’s
Health Care Act 2008 (118) and included a Country Health SA LHN. The latter devolved into
six regional networks which became operational in July 2019 and included YNLHN (119).
Like their metropolitan contemporaries, regional LHNs have responsibility for delivering
public hospital services. While regional LHNs are smaller in scale they involve complexities
not experienced in metropolitan settings, the first of which is a heavy reliance on general
practitioners providing medical services at hospital sites. An extra complexity is that business
as usual in YNLHN includes responsibilities for delivering residential and home-based aged
care and National Disability Insurance Scheme (NDIS) services.

While YNLHN core activities involve service delivery, there exists a longstanding neglect of
fit for purpose data and information infrastructure. This is publicly illustrated by continued use
of CHIRON as a patient administration system (120, 121). CHIRON is an MS-DOS platform
installed in the 1990s and licenced “as is, where is” with no technical development or support
provided (122, pl). The scantness of electronic data systems is accompanied by nominal data
analytic capability and structure. Nonetheless, in establishing a strategic plan and framework
for action (123) (Appendix F), YNLHN have committed to delivering quality, equitable,
seamless and integrated care that is accountable to the LHN community and acknowledge this
demands continuous learning. In other words, YNLHN has considerable opportunity for
putting a learning approach into practice by: developing a digital platform integrating data
across the breadth of service areas; growing the necessary analytic capabilities; while, nurturing

organisational culture, skills and workforce focussed on accountably and which “achieves an
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effective balance between local decision-making in relation to incorporated hospitals and
health system-planning, integration and management” (119, p2).

A person-centred approach is entirely consistent with YNLHN commitments in service
delivery and accountability. Data development can build on the experiences of other
organisations and perhaps be carried out collaboratively with other regional LHNs to provide
scale for routine geographic comparisons and aggregation for specific groups of people. The
breadth of services provided strongly suggests a need for developing the knowledge base of
disability and/or age/ and/or medical complexity. A suggested starting point for a relevant data
system enumerating people’s use of hospital services is outlined in Appendix G. That system
melds the writer’s conceptual map for CINSW data (Appendix E) and the initial PPH project
(124) (Appendix B). The metrics developed in Chapters 4 and 5 are immediately relevant to
that system but so too are fresh quality measures on fact of treatment received and timeliness
of that treatment. Adequately resourcing the data infrastructure, analytics and reporting is an
issue which must be addressed in earnest given their current state. Taking into account the close
involvement of primary care providers and hospital services, a regional LHN presents further
opportunity for piloting a Prevention and Chronic Condition Management Fund (PCCMF) as
recommended by Australia’s Productivity Commission (99). The LHN decides how and where
to spend those funds but must do so in a publicly accountable way. In the case of the YNLHN
that means a manner consistent with their consumer and community engagement strategy
(125). To accompany this with a clear, person-centred focus while adopting a learning culture
from the outset takes advantage of a near ‘greenfield” opportunity for innovation.

A general framework accounting for the health needs of people and populations; assessing
intervention effectiveness, efficiency and equity; applying the knowledge gained to decision-
making and implementation; then, monitoring and evaluating services may be relevant to the
LHN. An equity-effectiveness framework linking health programs and healthy life expectancy
has been piloted by the writer in the South Australian context (31). The pilot used the example
of coronary heart disease management in general practice, associated costs, estimated benefits
to healthy life expectancy outcomes to develop a multi-criteria performance matrix in support
of decision-making focussed on prioritising intervention programs. The pilot demonstrated
healthy life expectancy outcomes were difficult to engage with because of its perceived
complexity and detachment from day-to-day service delivery. The person-centred measures in
this thesis address those difficulties because they are indicators related to healthy life
expectancy and to health service delivery. That is, candidate interventions could be appraised

on their ability to influence premature mortality, HRQoL, PPH, or a combination of each.

115



Accordingly, the equity-effectiveness framework aligns with the strategic objectives of
YNLHN and provides a natural environment for adopting current and emerging person-centred

performance measures.

6.3.3 Australian government

This thesis focused on performance measurement in the health system and the role that person-
centred measures offer in better aligning system activity with healthy life expectancy outcomes
among those the system serves. Another way to advance person-centred approaches to
performance measurement is through adopting the perspective in support of other strategic
goals in publicly resourced sectors.

Motivation for the examples provided in this thesis stem from strategic goals set within a whole
of community initiative in the South Australian context. The current Australian budget strategy
now includes the explicit commitment of aligning allocations to dimensions of well-being that
are important to the community (126). Accompanying this is the further pledge of initiating “a
conversation about how to measure what matters to Australians.” (126, p119). The
conversation will be guided and informed by the OECD Framework for Measuring Well-being
and Progress (127), a framework which includes indicators of life expectancy and self-reported
health status. Indicators and goals will follow in other domains.

As the South Australian experience and the studies in this thesis demonstrate however, strategic
goals are one thing but developing a line of sight from resourced activity to outcomes in
complex operational settings is challenging, but possible. Drawing on these experiences can
help inform national work. If the principle directing budgetary processes in Australia is that
“the economy is supposed to serve the people, not the people the economy” (128) strategic
indicators will be necessary but not sufficient. Further measures closer to operational settings
will also be necessary. Adopting a person-centred focus for those measures may support the
achievement of strategic goals beyond health and deliver outcomes for people and their
communities in other domains such as education and skills, work and life and social

connectedness.

6.4 Limitations
Limitations of each paper comprising this thesis are presented in the relevant chapters. There

are other limitations to the thesis as a whole.

The first general limitation is that these studies were conducted in on Australian jurisdiction
and so may be constrained in scope as they explicitly address to issues in the South Australian
community and health system. As a result, the studies and metrics may not be widely
generalisable. On the other hand, the measures studied were valid and well-informed responses
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to one government’s strategic policy and health system challenges in a high-income setting.
Having established the measures’ validity in that setting, the subsequent discussion sections
describe the measures relevance to current health system reform in Australia. The subsequent
discussion outlines concrete ways the person-centred approach to performance measurement
may be advanced and assist health systems to provide better information on the needs of people
experiencing cancer as a particular disease and members of a particular regional country
setting.

The second general limitation of the thesis was the considerable time lag between initiating the
associated research projects, then receiving and analysing the relevant data. Developing the
measures and carrying out the analyses has been a labour-intensive process and one which is
suited to undertaking a thesis but appears unsustainable in the-frames dictated by health system
organisations in the ‘real world’. Peak international health organisations such as the WHO
(129) and OECD (1) point to the need for dedicated work on person-centred indicators.
Acknowledgement of the need is also implicit in the AHPF. The WHO, OECD and Australia’s
National Health Information and Performance Principal Committee (52) also acknowledge the
labour-intensive processes involved which implies an understanding of the need to resource
the work. Concrete examples addressing this need are broached in the context of two
organisations.

A general limitation experienced by many studies using administrative records is the potential
for incompleteness on key personal characteristics, particularly those relating to vulnerabilities
under study. Even using high standard registry level records as in Chapter 2 there existed the
potential for a bias from misclassifying Aboriginality. Accordingly, some false categorisation
of Aboriginal cases and non-Aboriginal was expected (20). However, the number of such cases
would comprise a very small proportion other non-Aboriginal group and would therefore cause
little bias or attenuation of disparities observed (130). Similar comments are relevant to Chapter
5’s analysis of inpatient hospital records. In that particular case, formal sensitivity analyses
based on a person identifying as Aboriginal in at least 75% of hospital events (in lieu of any
such identification) did not substantially change reported results. The emergency department
records used in Chapter 4 are acknowledged as less complete and misclassification individuals
is more likely. The extent to which this occurred was not examinable within this thesis and is
a source of caution when using the findings. The matter of data completion and integrity one
of continuing importance for data validation in subsequent data linkages. Advances can be
made by cross-matching records on important characteristics across organisations, for example,

where community and migrant health records become integrated with hospital collections.
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The issue of time lag from policy introduction to changes in outcomes, and indeed the
responsiveness of performance measures to change, was broached in the thesis’ introduction.
The studies within this thesis provide a baseline against which change might be evaluated in
the future and the ability to quantify change over time was beyond the scope of this work.
However, the measures presented may reasonably be expected to reduce time lags in reporting
on population outcomes because of their construction. For example, calculation of PREMIER
(Chapter 2) requires date of birth, diagnosis and death (or censoring) for each individual. There
IS no need to wait for updated population numbers or life tables and this can accelerate
reporting. Similarly, HRQoL measures using PROMSs (Chapter 3) are reliant only on capturing
self-reports by individuals arranged into patient, community or population groups (31).
Repeated measures can be sought at suitable, predetermined intervals after intervention without
necessarily relying on further data becoming available. Finally, people experiencing PPH
(Chapters 4 and 5) need only be counted once at baseline at which the exposure among any
given population segment is enumerated. Flags can be recorded for any further contacts during
a predetermined observation period by that person and added to counts of contact, length of
stay and costs. The remaining, limiting factor is the availability of relevant population
parameters existing at baseline, that is the numbers within particular population segments at
baseline by sex, age and group status.

More broadly though, health service research linking system activity with person-centred
outcomes associated performance measures could be considered by Australia’s Medical
Research Future Fund (MRFF) such as through their ‘data infrastructure’ programs but these
are so far of relatively small scale and directed at specific areas of unmet need. A relative
strength of the thesis studies was their emergence from grounded, real-world collaborations
between researchers, policy officers, service planners and community members. Together we
explored variations in health care services on health outcomes and who stands to gain how
much from interventions, an issue rarely considered in the evaluation literature or efficacy trials
(131). MRFF applications demand collaboration and the ability for translation into real work
environments. Enabling more analyses demonstrated in this thesis can help address this area of
ongoing need.

A straightforward example of this enabling would involve YNLHN partnering with other
country area LHNs to construct a data system which enumerates people’s use of hospital
services as outlined in Appendix G. Adopting staged approach would begin with organising an
enduring data linkage of SA held data assets for public ED and inpatient hospital events.
Updating baseline measures of people using hospital services by replicating the studies in

Chapters 4 and 5 will introduce analysts, clinical and planning support staff to the method and
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metrics while informing community engagement activities in local settings (125). A second
stage would set about expanding data assets to include private hospital records within SA and
nationally held, person-linked MBS and PBS records. The resulting, expanded platform will
facilitate new insights into patterns of service provision where clinicians often work across
private practice and (country) hospital settings. Analyses would contrast GP service provision
with PPH experienced by people and examine the potential for particular people groups to
“receive more health care, but of worse quality and insufficient quantity to meet their additional
needs” (132, p828). Enumerating inequities of this kind can serve to inform plans for effective
and efficient interventions which meet local peoples’ needs. Those analyses could support
clinicians in providing personalised, comprehensive care (133) as well as extending the
analyses in this thesis by informing adjustment for the presence of multi-morbid conditions
using hospital and PBS records. A third stage enhance the data platform with new, person
specific linkages of NDIS and aged care service data. Those enhancements will more
completely reflect the vulnerabilities among people for whom the LNHSs provide services. The
subsequent insights can support continued learning, decision-making and health resource
distribution at local levels (134) in pursuing equitable health gains among those the system

exists to serve.

6.5 Conclusion
This thesis identified the opportunity for health performance measures to become more person-

centred. In response, the studies in the thesis provided baseline examples of what those
measures can look like in a setting where the health system commits to equitably improving
the healthy life expectancy of community members it serves. The person-centred perspective,
the methods derived and subjected to peer review, reoriented performance reporting away from
system activity toward people and the extent to which their health needs can be met by
healthcare interventions. Importantly though, the person-centred approach demonstrated how
using individuals as the foundation for measurement allows a flexible approach to grouping
people and quantifying health inequities in a range of ways. The results can not only challenge
the health system to respond in new ways to peoples’ disparate health needs but can inform
and monitor remedial activities by the health system. The studies also addressed an array of
information needs associated with acknowledged health system challenges at the time the thesis
was formulated. Subsequent analysis of current initiatives in health performance evaluation
and system reform showed a clear and continuing role for cultivating person-centred
performance measurement in support of continued, equitable health outcome improvement.

Data linkage infrastructures, performance frameworks, policy commitments and the potential
for culture change in support of a person-centred approach to healthcare performance exist, yet
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relevant indicators in the toolkit are lacking. This thesis contributes to addressing that need. In
doing so, it focusses squarely on the people the system exists to serve — effectively, efficiently

and equitably.
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Appendix A

Figure A1 The Advanced Cancer Data System Pilot (ACaDS) and its data components
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Appendix B

Potentially Preventable Hospital use

In South Australia

Potentially Preventable Hospital contacts (PPHs) indicate hospital presentations and stays which
might be avoided if appropriate, necessary and timely health care iz available elsewhere. Most
analyses of PPH look at volume of hospital services. Person linked administrative records provide
an altemative perspective focussing on the people experiencing hospital contact. Focussing on
individuals and groups within the community will help inform and monitor person-centred care.

This project asks:
1.How many pecple experience inpatient stays in
South Australian hospitals?

2 How many people expenence PPHs in South
Australian hospitals™

3.\What proportion of people experience multiple,
or more frequent, PPHs and total length of stay?
4 What are the demographic characteristics of
people expenencing more frequent PPH?
5.What hospital resources associated with PPHs?

65.What is the geographic relationship between the
area of usual residence of people expenencing
PPHs, local primary health senvices and acute
care facilifes?

In =ome community secionsthere iz a
relationship between Emergency Department
(ED) services and PPHs. So the study will also
azh:

T.How many people access EDs in South
Australian hospitals and how many of these are
potentally preventable?

8.How many of the people attending pulbdic
hospital EDs subsequenfly expenience PPHs as
inpatients of South Australian hospitals?

The additon of death records to the linked
dataset will allow further questions such as:

9. How many people in the wider community have
ever expenienced PPAs and how many ext the:
prevalent pool because of death each year?

10. Following a PPA event, what changes to
mortality nsk occur over time? For example, has
12 month survival after a first PPA admission
changed from 2010 to 20197

Questions 1 to 7 deal with incident PPA events.
Questions 7 and 8 focus on patient pathway to
hospitalisation. Quesfions 9 and 10 will help
provide information alout prevalence, case
fatality and duration associated with PPAs.

Answering these questions will help:

* Monitor changing frends in the distribution of
PPAs within the community. For example, for
aggregate PPAs andfor underlying condifions by
sex, age and area;

* |dentify gaps in the spatial distribution of people
experiencing PPAs, the provision of primany
health senices and acute care senvices;

* Inform dizcussions about the potential for
regllocating resources toward associated
primary care and preventive activities;

* Evaluate population health outcomes that
result from relevant resource, service and
practice changes in a continuous improvement
framework;

* |mform further developments of SA Health and
Wellbeing performance indicators;

* |nform dizcussions about the association
between hospital ED and inpatient senvices and
the relabonship with primary care and prevenfive
activities;

* |nform discussions about patient cutcomes
following PPA separations.

o, Lada -

TR T YT

For more information contact:

David Banham
Phome: 0423 202 582

Email: david banhami@sa gov.ay

Figure B1 Flier for statistical linkage project

132



Appendix C

VISION

To end cancers as we know them

Reduce inequality
in cancer

outcomes

Reduce the
incidence

of cancer

Increase
cancer survival

®

Enhance quality of life and
experience for people at risk
and affected by cancer

Equity

OVERRIDING PRINCIPLES

Person-centredness

PRIORITIES

Collaboration

1. Prevention
of cancers

Support people to
reduce their risk of

2. Screening and
early detection
of cancers

Screen for and diagnose

3. Optimal cancer
treatment, care
and support

Deliver safe, high

4. Cancer research

Strengthen cancer
research capacity,
translation into practice

getting cancers cancers accurately, in guality, accessible and and impact
a coordinated manner sustainable cancer
and, where possible, treatment, care and
at an earlier stage support to all
< Strategic actions >
SYSTEM ENABLERS
Leadership Data and Monitoring Technology
Eovemance and culture Workforce information and reporting and innovation
KEY DRIVERS
Changing Rising consumer New Changing Greater Financial
population expectations technologies workforce integration sustainability

across health,
aged and social
care

dermographics
and health profile

and digitisation

Figure D1 The NSW Cancer Plan 2022-2026 on one-page
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Appendix D

Figure E1 A conceptual map for structuring a data system across the cancer care pathway
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Appendix E

Qur Vision

Leaders in
exceptional rural
healthcare.

Local Health Network

Strategic Plan 2020-2025

We care for you

Our Network

o5
ala,

to the needs of our
communities

We strive for a high-quality,
integrated netwerk
through sound

governance and
continucus improvement.

Strategles

« Embed o culture of sofety,
gualtty and service

Embed a robust clinical

ond corporate governance
fromework.

Embed fhe principles of a
high performing orgonisation
= Have orgonisahonal sfruciures
thot deliver seamiess and
Infegroted cone

Embed a culture of shared
learning ocross the Metwork

Measures of success
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« The Clinical and Corporate
Governance Fromewnork
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Figure F1 The YNLHN Strategic Plan 2020-2025 on one-page
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Appendix F

Figure G1 A conceptual map for structuring a data system focussed hospital service use
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Appendix G

11 December
2019Working Towards Equity in Health in South Australia:
Challenges and opportunities from the forum on ‘The role of equity-informative health
economics evaluations to support service and policy decision making’.Executive

Summary

Aims and objectives:

Research into health systems and services aims to inform answers to important questions for decision-

makers in support of improved policies, practices and ultimately, improved outcomes among patients

and populations. Three important and inter-related aspects of this information are: effectiveness;

efficiency and, equity. Our forum focussed on the special role of equity within health and economic

evaluation in South Australia. This involved:

e introducing the nature, role and application of equity-informative economic evaluation;

highlighting the importance of health equity to the South Australian context;

identifying challenges and opportunities for equity-informed economic evaluation; and,

identifying some of the existing key research assets available to take some of these opportunities.

Method, Participation and Outcomes:

A keynote talk to 70 participants offered three methods in equity-informative economic evaluation:

1. Effectiveness analyses are equity informing when they describe: average intervention effects for
population groups in disadvantaged areas; differential effects for more/less disadvantaged
groups; and, effects at different parts of the outcome distribution (not just averages);

2. Distributional cost-effectiveness analyses move beyond standard cost-effectiveness analyses to
inform on the distributions of outcomes and opportunity costs;

3. Analysis of equitable quality improvement provides valuable information by unpacking averaged
results among organisations, sub-populations and across time.

Applied work in this area demands careful, open consideration of related ethical issues.

Health equity is important for South Australia because persisting, unnecessary variations exist in
peoples’ health outcomes and their access, uptake and participation in quality health services.

A facilitated panel conversation began identifying equity related challenges and opportunities for

partnerships among decision makers, services providers and the community. These included:

e Understanding the nature of community need and preferences in allocating resources;

e Monitoring and evaluating person-centric service use, experiences, costs and outcomes across
clinical; and population groups; and,

e Developing relevant questions, methods, data platforms, and research capacity.

Presentations and discussion in a subsequent workshop then identified key research and contextual

assets for addressing those challenges and taking opportunities before us. To guide further actions in

this area, excerpts from the workshop content are related to two critical issues:

1. What questions must an equity-informed health economics research agenda answer?

2. How will we enable equity-informative economic research supporting decision-making?

Conclusion:

Our forum summary provides items for continued discussion and action. Using these as a guide, by

further collaborating, and using our existing assets as a base we can take the next steps in equity

informing economic research. Our research will translate into action and improved health outcomes

overall while reducing differences in outcomes among people. A key research objective is to inform

health system reform through continuous equitable, effective and efficient innovation.
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Introduction

Uncle Frank Wangutya Wanganeen gave a warm welcome to participants in the forum co-hosted by
Health Translation SA and SAHMRI’s Aboriginal Health Equity theme on 11" December 2019. In doing
so, Uncle Frank shared from Kaurna culture and language while also highlighting the ongoing need for
health research and practice that make a difference to him, his family and community.

Research into health systems and services aims to provide information that answers important
questions for decision makers. Collectively, the information must support continuing improvement of
policies, practices and ultimately, improved outcomes among the patients and populations served.
Three important aspects of this information are: effectiveness (e.g. quality and benefits); efficiency
(e.g. costs); and, equity (e.g. distributional issues).

With a focus on the special role of equity, the forum explored the role of equity-informative health
economic evaluation in supporting service and policy decision making in South Australia (SA).
Outcome and economic evaluation research is more the exception than the norm across SA’s health
portfolio, so we covered a broad range of related domains and topics. These included: describing the
nature, role and application of equity-informative economic evaluation; highlighting the importance
of health equity for SA; identifying some of the challenges and opportunities before us; and identifying
some of the key research assets available to address these challenges and realise opportunities for
growing the use of equity-informed economic evaluation.

In approaching an underdeveloped area in this way, we pursued two of Health Translation SA’s
priorities in: encouraging the mobilisation of leadership and collaboration to strengthen research
translation; and, building expertise and capacity in research translation. Around 70 participants
demonstrated their willingness to explore this topic and bought diverse organisational backgrounds
from: state government departments; non-government organisations; consumer and advocacy
groups; universities; and, health services. They also bought wide-ranging disciplinary expertise in
economics, epidemiology, ethics, community engagement, metrology, computer science, business
administration and health service research at clinical and population levels.

This summary is less concerned with reiterating presentations and more about compiling challenges
and opportunities, and, recognising research assets which could help inform our responses. This is
aimed at prioritising ways to nurture equity informing research that supports policy and practice, and
continuous learning in each. By inviting further collaboration and making use of existing assets, we
can take the next steps in realising our potential for conducting equity informing research that
translates into action. Hence, some forum content is editorialised, and specific presentation content
arranged into themes. Participants’ review and comment on the result is welcomed.
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Summary of Proceedings

Professor Richard Cookson, a health economist with the University of York UK, shared an overview of
his research on the nature, role and application of equity-informative economic enquiry. Richard
reinforced the importance of tracking averaged results in the health system, then drew out the extra
value of detailing variations: who gains and who loses. Where this is done, inequality and equity
related gradients and gaps may become apparent. Decision makers need further information on the
effects of service and policy options on those gradients and gaps. He put forward three methods
addressing this need:

1. Effectiveness analysis using randomised control trials and quasi-experimental methods are equity
informative when they describe: average effect for population groups in disadvantaged areas; and,
differential effects for more/less disadvantaged groups. While many studies are underpowered for
such sub-group analysis, careful focus on critical data items can successfully prepare for subsequent,
pooled meta-analyses.

2. Distributional cost-effectiveness analysis (DCEA) moves past standard, averaged cost-effectiveness
analysis to inform on the variations, or distributions, around average outcomes and opportunity costs.
The method considers: baseline prevalence of a condition as an indication of “need”; receipt or uptake
of a health intervention(s) being considered; completion of follow-up and treatment; the observed
capacity to benefit from that intervention; and, the opportunity costs involved.

3. Analysis of equitable quality improvement unpacks averaged indicator results and enables
comparison between organisations servicing similarly profiled populations.

Richard reminded participants that equity is a complicated subject. It requires careful, ethical
consideration in selecting and using equity-related metrics, while maintaining respectful processes
and treatment of people.

Mary Patetsos of the Northern Adelaide Local Health Network board and SA’s Health Performance
Council used the latter’s “State of our health” report to describe the importance of health equity for
South Australia. Mary identified persisting trends within SA’s health system involving varying and
unmet needs for services (e.g. in dentistry and among CALD and other potentially vulnerable
populations) with related pressures on costs and workforce. Promising system responses are apparent
in areas of sustained focus on patient safety; place based-preventive actions; addressing of access
difficulties; improved communication in transferring care from hospital to community; and
development of information platforms on CALD and other vulnerable populations.

Wendy Keech (HTSA) facilitated a panel conversation between Richard, Mary, John Slater (SA Health),

Julie Ratcliffe (Flinders University) and the audience which began identifying health equity economic

challenges and opportunities for SA in:

e Efficiently allocating resources to hospitals, LHNs and PHNs to close equity gaps in areas such as
potentially preventable hospital contact;

e Commissioning service delivery based of need rather than historical allocation;

e Positively influencing decisions taking account of social health determinants and health equity;

e Mandating consumer involvement in all stages of research (e.g. as per the UK’s NIHR);

e Developing longitudinal cohort data platforms enabling analysis across the entire life course;

e Funding for policy informing methodological research (e.g. deriving community preferences for
redistributing health benefits and resources); and

o (Re)generating relevant workforces and capacity (e.g. GP workforce and health economists).

The forum’s afternoon workshop featured presentations on key research that is directly involved in

developing and applying equity-informative evaluations in SA.

Professor John Lynch of the Better Start team (University of Adelaide) introduced an exemplar,
intelligent data system focussed on early childhood. Better Start’s analyses show variations in risk
exposure among children which identified opportunities to tailor responses toward universal services
and/or providing intensive supports. With partnerships across government, this research is informing
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evaluation of care models, and re-alignment of resources with areas of need. Analyses also informs
purposeful gathering of data on components of service activity, therapeutic contact and referrals.

Associate Professor Maria Inacio (SAHMRI and University of South Australia) introduced the Registry
Of Senior Australians (ROSA) platform which follows senior Australians entering the aged-care sector.
ROSA’s Outcome Monitoring System (OMS) monitors, then benchmarks 12 safety and quality
indicators to detect unwarranted variations to inform evidence-based quality improvement initiatives
among its government and industry partners. ROSA’s research includes epidemiological, health
service, comparative effectiveness studies and economic evaluations. The latter includes: assessing
transition and costs from community to residential care; health care utilisation and costs of wait times
to community-based aged care programs; and, the effects of frailty on service utilisation.

Professor Stephen McDonald (ANZDATA, University of Adelaide, SAHMRI and SA Health) oriented us
to the Australia and New Zealand Dialysis and Transplant (ANZDATA), a long-standing, clinical quality
platform tracking variations and trends in end-stage kidney disease incidence, treatment uptake and
transplantation. ANZDATA analyses and exemplar public reporting identified variations by socio-
economic position and Indigenous status. Recent reporting informed wide-ranging discussion on
inequalities in organ transplant and named relevant barriers and facilitators. The resulting 35
recommendations for change resulted in funding to pilot programs to meet peoples’ capacity to
benefit. Allocating limited organs among many potential recipients demands an equitable, principled
approach to transplant allocation (e.g. understand community and/or health professional
perspectives), valid decision support algorithms, then implementing and auditing results. Allocation
issues are not confined within disease areas, they also extend across diseases.

Professor Jon Karnon (Flinders University) illustrated the use of distributional cost-effectiveness
analysis in the Australian health system. Averaged cost-effective analyses assess costs per quality
adjusted life year (QALY) in assessing pharmaceutical and medical services. Public health and health
care interventions, where equity is often an issue, have no such processes. Using the example of
cardiovascular disease prevention among Indigenous Australians, Jon illustrated how to weight QALYs
gained to reflect equity values across cost, disease and recipient characteristics. An equity perspective
might also estimate multiplier effects, that is, the consequences of investing in people and goods
within SA communities in contrast to purchasing goods off-shore, as is the case with pharmaceuticals.

David Banham (University of Adelaide and University of South Australia) shared a decision-support
and continuous learning framework for linking health system activity with healthy life expectancy and
disability-adjusted life years (DALY) outcomes across socio-economic groupings. An example focussed
on coronary heart disease (CHD) management in general practice to describe variations in population
need, intervention effect and costs, then showed the varying effects of resource allocation methods.
After critiquing the above outcome measures, discussion turned to examples of complementary,
person-centred outcome measures which offer timelier information on mortality, health-related
quality of life (HRQoL) and morbidity metrics. Mortality examples drew on the Advanced Cancer Data
System (ACaDS) within the Cancer Data and Aboriginal Disparities (CanDAD) project. HRQoL examples
drew on self-reports in SA population surveys. Morbidity items use administrative records on
emergency department presentations and inpatient length of stay for potentially preventable or
ambulatory care sensitive conditions. These metrics were also related to the contemporary Australian
policy context, particularly the objectives within the Health Performance Agreement: 2020-2025.

Each presentation provided clear evidence of inequities and unwanted variation in the distribution of
wide-ranging outcomes within the community. However, most presentations did not explicitly focus
on economic evaluation in support of service and policy decision making. The subsequent gap in
research coverage represents an area of unmet information need affecting government and non-
government organisations alike with consequences for the wider community. Meeting this
information need presents a positive challenge for the research community to inform innovation and
reform. As with attendees to the forum, “community” includes: government (Commonwealth and
state) and their agencies; non-government and private enterprises; consumer or citizen groups; as
well as, academic research, teaching and knowledge translation organisations.
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Our research challenges and opportunities

The following draws on the forum’s proceedings to formulate a research agenda relevant to
addressing unmet information needs. To do this, a vision statement commensurate with the national
health reform objectives is proposed. The relevant information needs and key assets identified in the
forum are then arranged under two broad challenges focussed on people, programming their
research, and enabling sustained collaboration to address information needs.

Vision statement. We will contribute research leading to improved health outcomes overall while
reducing differences in outcomes among people. Our research will inform health system reform
through continuous equitable, effective and efficient innovations.

Challenge 1. What questions must an equity-informed health economics research agenda address?

1.1.How can we identify, inform, then translate learning, insights and processes into health
organisations for reforming and innovating strategy, planning, delivery and evaluation?

Comment: Attendance at the forum, the nature and breadth of presentations, and subsequent

discussion demonstrated a clear interest in the role of equity-informative health economics

evaluations. Moreover, conversations were quite clearly focussed on practical issues needing
relevant information and evidence, evidence to apply to system reform and innovation which
improves outcomes and experiences equitably across the community.

Having needs for, and interest in, equity-informed health economic evaluation but relatively

little history in systematically carrying out such evaluations presents SA with a “green field” to

cultivate in this area.

Key assets: South Australia’s population size and relative stability is a great asset as is the

growing familiarity of forum participants and their wider networks with each other. SA Health

is embedding health economic functions in several areas including Wellbeing SA and the

Commission on Excellence and Innovation. This indicates a growing demand for answers to the

guestions raised in the forum and opportunity for research informing those topics. We have a

small cadre of health economists will considerable expertise in the highly relevant areas of

health technology assessment, economic modelling, eliciting health-state preferences and
stakeholder engagement. Importantly, those experts are willing and able to apply their
knowledge by working with decision-makers and developing workforce capacity.

Key Action: Identify a group of people who could get together and develop some proposals on

how to incorporate equity considerations into current policy, practice and quality improvement

areas, then offer support to: SA Health (central office) in the first instance; Local Health Network
boards; the primary health care system; and, community members.

Include proposals for specific opportunities to develop appropriate methods and applications

of distributional cost-effectiveness analyses (DCEA). For example:

e Articulate formal processes to review options for public health interventions and delivery;

e Elicit (South) Australian norms and preferences for adjusting DCEA benefits;

e Adjust cost differences for population groups on the basis of: Indigenous, culturally and
linguistically diverse, or other background; socioeconomic positioning; and/or geographic
distance (urban/regional/remote);

e Articulate multiplier effects from interventions; and,

e Articulate methods for handling uncertainty around costs and effects in decision-making.

Further proposals may include responses to the following questions which reflect topics of

discussion during the forum.

1.2. How might we define, target, then monitor equitable health improvement?

Comment: A creative challenge is to know what we mean by equitable change: in relative or

absolute terms, or some combination of both; and, for whom in what circumstances.

Key assets: An equity monitor is now part of SA Health’s developing business plan to drive

change. Governance of the public hospital system has also broadened to shared responsibilities

for localised decision-making through ten local health networks and their boards.

Research into equity-informing indicators has a rolling start through:
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e ROSA and partners’ 12 key performance indicators (KPI) of value to clients and service
providers involved in aged care. Each KPI can describe variations in averaged results; and,

e Instigation of person-centred performance measures describing outcomes among people
groups.

Also, South Australia has considerable experience in building and learning from high quality

population and clinical registries and other advanced, person-centred data systems.

Actions: 1. ldentify some equity indicators and work to track them over time and across

population groups. For example, hospital acquired complications and avoidable readmissions

are ongoing areas of interest.

2. Add value to existing information by adding an equity component such as equity weighted,

avoidable readmissions.

3. Include methodological development in proposals aimed at answering practical reform and

innovation challenges.

1.3. How do we best capture community preferences for equitable change?

Comment: Weighting decisions in health is the domain of the decision-taker. Citizens will also
have views on if, and how to, take account of equity in weighting decisions. For example, forum
participants discussed to what extent inequality aversions exist and the development of
methods necessary to assess preferred trade-offs between equity and total population health.
Eliciting community preferences is critical, must involve citizens in developing the methods and
topic areas with the resultant views being available to decision-makers.

Key assets: South Australian researchers have existing vignettes of varying intervention effects
and costs across population groups and experience in conducting citizen juries with which to
gauge community views on decision weighting.

South Australia has well developed and organised consumer networks who indicated a clear
expectation and willingness to contribute to informing equitable quality improvement. For
example, consumer alliance representatives reminded the forum of housebound people who
may have particular (unmet) need but a lower likelihood of receiving or participating in care, or
of being counted using administrative records.

Action: Include community and consumer representation in the formulating and carrying out all
proposals.

1.4. What are identifiable and measurable issues people can do something about? What components
are amenable to change through health intervention and how are they distributed in the
community? How might we monitor performance after decisions to intervene are taken?

Comment: Often we don’t really know how to improve things, so it may be helpful to reframe
this activity as learning and information for quality improvement. This will take time and could
involve normalising the collection of relevant data items, building a history, and learning from
our experience in doing so.
Key assets: Research into equity-informing indicators has a rolling start. Relevant indicator areas
include: early cancer detection rates; emergency department presentation rates; and avoidable
admissions to hospital (ambulatory care sensitive conditions, or potentially preventable
hospitalisation). A general equity-effectiveness framework with which to arrange our learning
and informing of quality improvement activities is available.
Action: Confer with key informants (communities and decision-makers) about elements of care,
outcome and experience that are sensitive to health care decisions and amenable to change.
Establish a team, set about monitoring selected items for a time, then advance further as our
learning matures. Compare results between people groups (e.g. by area, socio-economic
position, or ethnicity). Benchmark results against other health services serving similar
populations, or the national average; or, an organisation against itself over time.
Share granular results with communities, clinicians, their peers, and decision-makers alike.
1.5.How can we develop equity perspectives in local evidence from randomised trials and
observational studies to inform commissioning, continuous learning and quality improvement?
Comment: Localised governance of SA’s public hospital system carries responsibilities in
meeting the varying and changing health needs of their diverse communities. This increases the
need for quality, localised information on health outcomes and the magnitude and distribution
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of health change occurring within communities, for example, by targeting interventions among
homeless people.

Key assets: SA has expert skills and experiences in some methodological areas relevant to this
qguestion. Local applications are less developed however, the service commissioning and
contracting environment continues to mature to include a defined health economics
component, development of new business models, and new demand for this information.
Action: Develop equity perspectives in randomised trials and observational studies by
describing effect (sizes) among population groups before transferring them into an equity-
effectiveness framework for decision makers.

Start this process by providing a baseline picture of existing system performance indicators of
outcomes and experience and their distribution among people.

Challenge 2. What will enable our collaborative, equity-informed health economics research agenda?

2.1. Who are necessary collaborators on equity-informed health economics research?
Comment: A community of practitioners will benefit from: the grounding voice of citizens and
consumers; partners across government, particularly central government; and, perspectives
from disciplines of economics, ethics, psychology, biostatistics, epidemiology and health
informatics.
Key assets: The number of forum participants, their organisational and disciplinary diversity
shows SA already has a collective of interested and able people with a shared interest in health
equity.
Action: Using the forum attendee list as a guide, approach, then invite delegates to a facilitated
meeting to take the next steps in a strategic work program (refer 2.2 below).

2.2. What is the strategic work program for our collaboration?
Comment: Research questions cover many facets and specific projects will cover an array of
disease and population topics. A strategic approach can ensure that, as well as focussing on
disease and population need, we recognise and prioritise ongoing development of the skills,
knowledge and abilities required to realise our vision into the future.
Key assets: Forum presentations and discussion provided concrete starting points for projects
addressing variations in health need across organisations (e.g. aged care), clinical specialties
(e.g. renal care and organ transplant), health outcome areas (e.g. mortality, health status and
morbidity related service use).
Action: Facilitate a meeting of interested individuals, work groups and organisations to review
the overarching vision suggested and clarify shared goals. At that meeting, set about developing
a supportive structure including a five-year plan focussed on headline inequality targets
together with smaller, achievable supporting stepping stones. Examples of target areas include
early cancer detection rates, avoidable hospitalisation, child vaccinations rates and medication
(mis)use.

2.3. What will inform answers to the research questions now and into the future?
Comment: One critical enabler is person-centred, linked data which is accessible, valid, reliable,
and preferably longitudinal across the entire life course. Such data holdings must also continue
to develop along with the questions they aim to answer.
Key assets: Forum presentations drawing on digital platforms within Better Start, ROSA,
ANZDATA and ACaDS showed quality, longitudinal data collections across the life course exist
with the support of SANT Datalink, a data integrating authority, who successfully support
collaborations between their partner organisations (government and academia) and wider
community. The presentations also reinforced priorities in developing: data coverage by
incorporating private hospital records (see Appendices A and B); and, data content by
routinising information on patient living arrangements, CALD status, and first/preferred
language. Improved shared understanding of the nature and purpose of data collected will
improve the validity and reliability of monitoring, analysis and evaluation, and better informed
decisions.
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Action: Within the strategic planning phase, discuss the development of a purposeful, master-
linked data asset. This data repository would support the diverse, but clearly visioned research
agenda supporting system reform and innovation.

2.4. How will the research be resourced?
Comment: Tensions exist between service provider’s need to balance budgets and seek
efficiencies while optimising outcomes. Resourcing new (cost-effective) technologies is often
limited to reallocating an existing program budget. A wider, system perspective is possible.
Seed funding is required to draw on existing momentum across far-ranging interests, expertise
and activities. The momentum could be directed into shaping a shared, purposeful and applied
research plan which coalesces with health portfolio and community goals. The Medical
Research Future Fund (MRFF) has key potential for resourcing equity-informing economic
research. An essential MRFF criteria demands researchers partner with health services and
focus on impact.
Key assets: Longstanding collaborations within the broader SA health portfolio exist. For
example, shared interests in actioning equity in health bought people to the forum. Participants’
interest and demonstrated commitment is an important asset. Focussing this active
involvement onto areas of reform and innovation committed to by Commonwealth and
state/territory government and captured as priorities in the planning process is a critical
opportunity.
Actions: Investigate alternatives in (existing) allocations across sectors (organisations, work
units and disease groupings) according to population need and capacity to benefit from health
interventions. Equity considerations could be embedded within this.
Further articulate shared goals and reform areas in the strategic planning exercise, mapping
each to the strategic priorities guiding national health reform objectives.
Identify and explore short-term funding for that planning exercise and other priority reform
issues. For example, equitable integrated and appropriate care between acute, primary and
community-based settings is a broad area directly aligning with all strategic priorities and
Objectives 5, 7(a, b, ¢, f, g, h and i).
Investigate the scope for system wide resource distribution and potentials for increased
productivity in the health system aimed at addressing health needs.

2.5. What will sustain the collaboration’s people and their program of work?
Comment: South Australia currently has a small health economic workforce with limited
capacity for taking on new ventures. The need for a medium to long-term perspective, and
limited resourcing immediately highlights the challenge of beginning, then sustaining equity-
informed economic research into the future.
Key assets: Training opportunities are available to grow the workforce and skill base, for
example through the University of Adelaide’s Graduate Certificate/Graduate Diploma and
Masters in Health Economics and Policy. Other existing segments within the collaboration have
a larger scale with skills and capacity to help to nurture and provide supplementary training.
Action: Confirm the availability of the University of Adelaide’s coursework and the prospects of
internships within collaborating organisations. Given Professor Cookson’s offer of support for
our research enterprise generally, a further action is to explore student-staff placement with
the University of York.
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