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BACKGROUND:To closehealth disparities between Indig-
enous and non-Indigenous Australians, the Australian
government in 2010 reduced medication copayments for
Indigenous Australians living with, or at risk of, a chronic
disease. Patients were registered for this incentive by their
general practitioner.
OBJECTIVE:To assess rates of hospitalizations for chron-
ic conditions among Indigenous Australians before and
after copayment reductions.
DESIGN: Observational time-trend study of hospitaliza-
tions for chronic conditions sensitive to medication
adherence..
PARTICIPANTS: Indigenous persons age 15 years and
older in 16 urban, regional, and remote locations. The
population ranged from 40,953 in 2009 to 42,651 in
2011.
MAINOUTCOMES:Hospitalizations for diabetes, asthma,
chronic obstructive pulmonary disease, hypertension,
heart failure, and cardiovascular events.
KEY RESULTS: Approximately 22 % of Indigenous per-
sons registered for themedication copayment incentive in
the first 18months of implementation. In areas with rates
of incentive uptake exceeding 22 %, the age-standardized
rate of hospitalizations for chronic conditions among In-
digenous Australians declined from 103.4/1000 (95 % CI
88.8/1000 to 118.0/1000) in 2009 to 60.0/1000 (95%CI
49.3/1000 to 70.7/1000) in 2011. In areas with below-
average uptake of the incentive, we observed non-
significant reductions in age-standardized hospitalization
rates (from 63.3/1000 [95 % CI 52.9/1000 to 73.7/1000]
in 2009 to 58.0/1000 [95 % CI 48.5/1000 to 67.5/1000]
in 2011). Among Indigenous Australians, the rate of ad-
mission for acute conditions (pneumonia, influenza, uri-
nary tract infection, pyelonephritis, and dehydration) was
38.4/1000 (95 % CI 32.4/1000 to 44.3/1000) in 2009
and 36.2/1000 (95 % CI 30.4/1000 to 41.8/1000) in
2011. Among the non-Indigenous population, we found
substantially lower rates of hospitalizations and modest
declines from 2009 to 2011.
CONCLUSIONS: Though we cannot make causal infer-

declines in hospitalizations for chronic conditions among
Indigenous Australians following targeted reductions in
medication copayments for this population. These de-
clines were largely limited to areas with higher uptake of
the copayment incentive and were not observed for ad-
missions related to acute conditions.
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INTRODUCTION

The disparity in health status between Indigenous and non-
Indigenous Australians is substantial and well-documented.1–5

Indigenous Australians have a 13-year lower life expectancy,
which is primarily driven by higher prevalence of chronic
conditions such as cardiovascular disease and diabetes.3–6

The gap in life expectancy between Indigenous and non-
Indigenous populations in Australia exceeds those reported
in New Zealand, Canada, and the United States.4 Closing
these disparities is a public health priority in Australia.
In 2008, the Council of Australian Governments announced

a $1.6 billion initiative over 4 years, with the goal of closing
the life expectancy gap between Indigenous and non-
Indigenous Australians. As part of this effort, the Australian
government in July 2010 implemented the Closing the Gap
Pharmaceutical Benefit Scheme (PBS) copayment incentive
as part of a suite of programs designed to improve chronic
disease prevention and management among Indigenous pa-
tients (Table 1).7 The incentive reduced medication
copayments for patients living with, or at risk of, a chronic
disease, and applied to all prescriptions supplied under the
PBS, an Australian governmental program that finances pre-
scription medications to all Australian citizens and permanent
residents.8 Eligible patients must also be at risk for Bsetbacks
in the prevention or ongoing management of chronic disease if
they did not take the prescribed medicine and … unlikely to
adhere to their medicines regimen without assistance^, with
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this determination made by their treating general practitioner.8

Eligible patients were registered at private general practices
participating in the Indigenous Health Incentive under the
Practice Incentives Program (PIP) or Indigenous Health Ser-
vices (IHS) that had applied for and been approved to partic-
ipate in this program. (Table 1) Of note, since 1999, the
Australian government has provided free medications for per-
sons receiving care in remote Aboriginal and Torres Strait
Islander Health Services, with evidence suggesting that this
policy resulted in improved access to prescription drugs for
Indigenous persons residing in remote areas.9

In 2010, copayments for PBS medicines were typically
$33.30 per prescription for patients without financial assis-
tance, and $5.40 per prescription for Australians who qualified
for a means-tested government concession.8 The 2010 PBS
copayment incentive reduced copayments to approximately
$5.40 per prescription (the concessional copayment) for eligi-
ble Indigenous patients. Indigenous patients who already qual-
ified for the concessional copayment level of $5.40 had their
copayments waived entirely (i.e., free).
Reducing out-of-pocket costs for medications may promote

their appropriate use and improve medication adherence for
Indigenous populations with chronic disease.9–11 Further, ev-
idence suggests that expanded insurance coverage for medi-
cations may be offset by reductions in hospitalizations for
conditions that are amenable to medication therapy.12 The
extent to which targeted reductions in drug copayments re-
duced hospitalizations for Indigenous Australians is not
known.
In this study, we examined trends in hospitalizations for

chronic conditions among Indigenous Australians in areas
with higher and lower rates of uptakes of the PBS copayment
incentive. We further assessed trends in hospitalizations
among non-Indigenous persons, a control population that

was not eligible for the incentive; and in hospitalizations for
acute conditions that would be unrelated to increased use of
chronic medication therapy.

METHODS

Study Design/Sources of Data

We draw on data from the Sentinel Sites Evaluation of the
Indigenous Chronic Disease Package; methods are described
in more detail elsewhere.13 The evaluation was a mixed-
methods place-based study in 24 geographically bounded
Bsites^ across urban, regional, and remote locations in Aus-
tralia. Data include take-up rates of the PBS copayment in-
centive among the Indigenous population age 15 years and
older. The Australian Department of Health selected each
Sentinel Site in consultation with Aboriginal and Torres Strait
Islander Health Partnership Forums in each state or territory.
The following factors were considerations in the selection of
Sentinel Sites: size of the Indigenous population, capacity of
each partnership forum to participate in the evaluation, the
level of need for improved access and care coordination, and
early implementation of increased workforce goals. All Senti-
nel Sites are defined by a geographic boundary and selected to
provide suitable reporting of population health data and use of
services financed by Medicare, which is Australia’s publicly-
funded national health insurance program. The geographical
boundaries of the Sentinel Sites are based on Statistical Local
Areas as defined by the Australian Bureau of Statistics (ABS).
To assess hospitalizations, we acquired admissions data

from four states: New South Wales (NSW), Victoria (VIC),
Queensland (QLD), and Western Australia (WA). These four
states included 16 of the 24 Sentinel Sites and approximately
10 % of the Australian population age 15 and older (Table 2).

Table 1 Components of Indigenous Chronic Disease Package Related to Improving Management of Chronic Disease

Component Description

Indigenous Practice Incentives Program Initiated an Indigenous Practice Incentives Program to provide bonus payments to general practitioners
(GP) who enroll Indigenous patients with a chronic disease and prepare chronic disease management
plans* for them

Pharmaceutical Benefit Scheme (PBS)
Copayment Incentive

Reduced or eliminated copayments for PBS medications. Eligible patients must have chronic disease or
risk factors for chronic disease; be at risk for setbacks if they did not take prescribed medications; and
unlikely to adhere to medications without financial assistance. The treating general physician
determined eligibility, with registration taking place at general practices participating in the Indigenous
Health Incentive or at Indigenous Health Services clinics† _

Improved identification/monitoring of
Indigenous patients

Developed and implemented systems to identify Indigenous patients in general practice settings and to
encourage regular health checks

Chronic disease self-management Delivered training in chronic disease self-management via practice nurses and Aboriginal Health
Workers

Chronic disease care-coordination/referral Enhanced care coordination by improving access to specialists and allied health professionals consistent
with patients’ care plans. Referred Indigenous patients with chronic disease or risk factor for chronic
disease to regionally-based and cultural appropriate supports

* A chronic disease management plan refers to a collaborative plan by both the patient and GP that identifies specific health care needs, describes the
primary care services provided by the GP to meet those needs, and lists the actions that the patient will take.
† Indigenous Health Services clinics refer to primary healthcare facilities that are administered by the local Indigenous community to deliver culturally
appropriate and comprehensive care.
Source: Bailie R, Griffin J, Kelaher M, et al. Sentinel Sites Evaluation: Final report. Prepared for the Australian Government Department of Health and
Ageing. Canberra: Menzies School of Health Research, 2013. http://www.menzies.edu.au/icms_docs/189996_Sentinel_Sites_Evaluation_Final_Report.
pdf. Accessed October 15, 2016
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The data included identifiers for each admission that indicated
whether the patient was Indigenous or non-Indigenous. The
main study population of Indigenous persons age 15 and older
ranged from 40,953 in 2009 to 42,651 in 2011.

Outcome Variable

Our main outcome variables were hospitalizations and total
hospital days for any of the following six conditions: diabetes,
asthma, chronic obstructive pulmonary disease (COPD), hy-
pertension, heart failure, and cardiovascular events (acute
myocardial infarction, angina, stroke). Following the approach
described by Afendulis et al., we selected these conditions
sincewe considered them to be sensitive to chronicmedication
therapy.12 Further, the Australian government has designated
diabetes, asthma, and cardiovascular conditions as National
Health Priority Areas, since they are major contributors to the
country’s burden of disease.13

Analyses

We conducted an observational time-trend study assessing
rates of hospitalizations for chronic conditions among Indige-
nous and non-Indigenous Australians. We calculated the total
number of admissions for these conditions by Sentinel Site
and year, and for Indigenous and non-Indigenous patients. We
derived the corresponding population denominator using ABS
population projections from the 2006 Census for Indigenous
and non-Indigenous persons age 15 and older in each Sentinel
Site.14

For each Sentinel Site, we determined the rate of uptake of
the PBS copayment incentive over the first 18 months of
implementation (July 2010 to December 2011) among Indig-
enous persons age 15 and older (Table 1). The rate of uptake of
the PBS copayment incentive was defined as the number of
patients who received at least one subsidized prescription

divided by the total number of Indigenous persons age 15
and older. We assessed rates of hospitalizations in 2009 (6–
18 months before implementation, 2010 (the year of imple-
mentation), and 2011 (6–18months after implementation). All
rates were age-standardized based on the population distribu-
tion across all Sentinel Sites. We further conducted stratified
analyses for the eight sites with higher than average uptake of
the PBS copayment incentive (>22 % of all Indigenous per-
sons registered) and eight sites with lower uptake (<22 %
registered). We used the Fay-Feuer method to derive the
confidence intervals for age-adjusted rates based on the gam-
ma distribution.15 This method yields valid confidence inter-
vals even when the numbers of events in some cells are small.
We repeated the analyses for admissions for four acute condi-
tions that we thought to be unrelated to chronic drug therapy:
dehydration, urinary tract infection/pyelonephritis, pneumo-
nia, and influenza. The study received ethical approval from
the University of Melbourne, the Aboriginal Health & Medi-
cal Research Council of NSW, and the Commonwealth Gov-
ernment Department of Health Ethics Committee project num-
ber 10/2012.

RESULTS

The total number of the Indigenous population residing in the
Sentinel Sites ranged from 764 (Bairnsdale, Vic; regional site)
to 12,285 (Newcastle, NSW; urban site) (Table 2). The pro-
portion of the total population identifying as Indigenous varied
from 0.5 % (Dandenong, Vic; urban site) to 61.9 % (Derby,
WA; remote site).
The rate of uptake of the PBS copayment incentive varied

widely across Sentinel Sites, ranging from 1.5 % of the Indig-
enous population in Derby, WA, to 69 % of the Indigenous
population in Logan/Woodridge, Qld. Uptake rates for the

Table 2 Characteristics of Sentinel Sites with High and Low Uptake of the PBS Copayment Incentive

Site Rate of uptake* Rurality Proportion Indigenous† Indigenous population†

High-uptake sites
Logan/Woodridge, Qld 69 % Urban 2.5 % 4376
Dubbo, NSW 54 % Regional 11.2 % 4031
Grafton, NSW 53 % Regional 5.4 % 1238
Bairnsdale, Vic 52 % Regional 3.0 % 764
Geraldton, WA 51 % Regional 9.7 % 1836
Swan Hill/Mildura 39 % Regional 3.2 % 2238
Cairns, Qld 26 % Regional 7.8 % 9558
Tamworth, NSW 26 % Regional 6.9 % 3710

Low-Uptake Sites
North Lakes, Qld 20 % Urban 2.2 % 4682
Campbelltown, NSW 19 % Urban 2.7 % 3834
Newcastle, NSW 19 % Urban 2.5 % 12,285
Brisbane South, Qld 18 % Urban 1.6 % 4768
Dandenong, Vic 11 % Urban 0.5 % 2996
Kalgoorlie, WA 11 % Regional 7.5 % 2135
East Pilbara, WA 9 % Remote 21.8 % 1429
Derby, WA 1.5 % Remote 61.9 % 4031

* Rates correspond to the proportion of Indigenous persons age 15 years and older who received at least one prescription subsidized under the PBS
copayment incentive between July 2010 and February 2012.
† Derived from 2006 Australian Census data
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Sentinel Sites that we characterized as high and low uptake are
shown in Table 2.

Hospitalizations for Chronic Conditions

Among Indigenous persons, the number of hospitalizations for
chronic conditions during the study period totaled 4596. The
most common reasons for admission were asthma/COPD
(34 %), diabetes (31 %), and cardiovascular events (19 %).
Among non-Indigenous persons, the number of hospitaliza-
tions for chronic conditions was 104,987, with asthma/COPD
(29 %), cardiovascular events (26 %), and diabetes (22 %) as
the most common conditions for admission.
Among Indigenous persons, the age-standardized rate of

hospitalizations for chronic conditions per 1000 persons de-
clined from 82.3 in 2009 (95 % CI 73.6–90.9) to 61.2 (95 %
CI 54.0–68.4) in 2011. We observed a similar trend in the
number of hospital days for chronic conditions per 1000
persons, which declined from 397.6 (95 % CI 378.7–416.5)
in 2009 to 279.3 (95 % CI 263.7–295.0) in 2011.
Among the non-Indigenous population, the age-

standardized rate of hospitalizations for chronic conditions
per 1000 declined modestly from 21.7 (95 % CI 21.2–22.2)
in 2009 to 18.9 (95 % CI 18.4–19.3) in 2011. The rate of
hospital days for chronic conditions per 1000 also declined,
from 216.8 (95 % CI 211.9–221.8) in 2009 to 180.4 (95 % CI
176.0–184.8) in 2011.

Trends in High-Uptake and Low-Uptake
Regions

In areas with uptake of the incentive above the overall average
of 22 %, the age-standardized rate of hospitalizations for
chronic conditions among Indigenous Australians fell approx-
imately 40 % from 103.4/1000 (95 % CI 88.8/1000 to 118.0/
1000) in 2009 to 60.0/1000 (95 % CI 49.3/1000 to 70.7/1000)
in 2011 (Fig. 1). Similarly, annual rates of hospital days for
chronic conditions in high-uptake regions declined from
526.3/1000 [95 % CI 492.2/1000 to 560.4/1000] in 2009 to
285.4/1000 [95 % CI 262.3/1000 to 308.5/1000] in 2011
(Fig. 2).
In areas with below-average uptake of the incentive, age-

standardized rates of hospitalizations for chronic conditions
among Indigenous persons were unchanged (63.3/1000 [95 %
CI 52.9/1000 to 73.7/1000] in 2009 to 58.0/1000 [95 % CI
48.5/1000 to 67.5/1000] in 2011). In low-uptake areas, annual
rates of hospital days for chronic conditions were minimally
changed between 2009 (271.3/1000 95 % CI 250.4/1000 to
292.6/1000) and 2011 (256.3/1000 95 % CI 235.8/1000 to
276.7/1000).

Acute Hospitalizations

We observed little change in the rate of hospitalizations for
acute conditions (pneumonia, influenza, urinary tract infection,
pyelonephritis, and dehydration). Among Indigenous Austra-
lians, the rate of admission was 38.4/1000 (95 % CI 32.4/1000

to 44.3/1000) in 2009 and 36.2/1000 (95 % CI 30.4/1000 to
41.8/1000) in 2011. The corresponding trend among non-
Indigenous was 9.5/1000 (95 % CI 9.1/1000 to 9.8/1000) in
2009 and 9.8/1000 (95 % CI 9.5/1000 to 10.2/1000) in 2011.
In areas with higher uptake of the incentive, the rate of acute

admissions among Indigenous persons was 44.4/1000 (95%CI
35.2/1000 to 54.6/1000) in 2009 and 38.4/1000 (95 % CI 29.5/
1000 to 47.3/1000) in 2011. In areas with lower uptake of the
incentive, the rate of acute admissions among Indigenous per-
sons was 34.4/1000 (95 % CI 27.6/1000 to 41.1/1000) in 2009
and 33.7/1000 (95 % CI 26.8/1000 to 40.6/1000) in 2011.

DISCUSSION

We evaluated hospitalizations before and after the implemen-
tation of the PBS copayment incentive which reduced or
eliminated medication copayments for Indigenous Australians
who were identified by their general practitioners as being at
risk of or having a chronic disease. We have two main find-
ings. First, we found substantial disparities in hospitalizations
for chronic conditions amenable to medication therapy, with
Indigenous Australians experiencing approximately three- to
fourfold higher rates of admissions compared with those for
non-Indigenous persons. Second, we report substantial de-
clines in the rates of hospitalizations related to chronic condi-
tions for Indigenous populations following the implementa-
tion of the PBS copayment incentive. These declines were
observed in sites with higher uptake of the copayments, but
only to a level consistent with hospitalization rates in low-
uptake sites at baseline.
Our study was not designed to draw causal inferences

between the implementation of the incentive and declines in
hospitalizations. However, there are several features of our
findings that suggest that the reductions in hospitalization rates
may be related to the policy change. First, we observed reduc-
tions only in regions with higher than average uptake of the
incentive, and found little change in the rates of hospitaliza-
tions for chronic conditions in areas with lower uptake of the
incentive. Of note, the hospitalization rate before implemen-
tation of the incentive was substantially greater in the high-
uptake regions, suggesting that there was perhaps a higher
burden of illness or greater health needs in those regions. By
2011, the rates of hospitalization were equivalent between the
high-uptake and low-uptake regions.
Second, we observe only modest changes in rates of hospi-

talizations for non-Indigenous Australians who were not eligi-
ble for the incentive. Third, we found no change in the rates of
hospitalizations for acute conditions that would be unlikely to
be related to chronic medication therapy. Finally, as reported in
a prior Sentinel Sites Evaluation report, the four most common-
ly filled medications under the incentive were atorvastatin
(lipid-lowering), metformin (glucose-lowering), perindopril
(anti-hypertensive), and salbutamol (bronchodilator).16 These
medicines correspond to the conditions we included in our
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study. Nevertheless, these findings are only suggestive. Our
data and design do not allow us to draw firm conclusions about
the relationship between the implementation of the PBS
copayment incentive and lower hospitalization rates.
Other studies have found that increasing access and adher-

ence to prescription medication may be associated with less
use of hospital care.17,18 For instance, the implementation of a
prescription drug benefit in a US Medicare program was
associated with fewer hospitalizations for chronic condi-
tions.12 The reductions in hospitalizations occurred within a
year of implementation. Encinosa et al. found that increasing
adherence to diabetes medications by 50 % was associated
with a 23 % reduction in hospitalizations for persons with
diabetes.19 The increased spending on diabetes medications
due to increased adherence was more than offset by reduced
spending on hospital care.

Alternatively, other factors that we could not assess in the
study, including other components of the Indigenous Chronic
Disease Package, could have accounted for the observed de-
clines in the rate of admissions for chronic conditions. We
expected a correlation between PBS uptake and primary care
visits, because registration for the PBS copayment incentive
was at primary care practices. The PBS copayment incentive
may have acted synergistically to promote access to other
health services offered as part of the Indigenous Chronic
Disease Package, thereby resulting in improved medication
adherence.7 For instance, Bailie et al. reported that the PBS
copayment incentive might have increased visits to primary
care practices, since patients knew that they could afford the
medication that would be prescribed to them.7

Our study has three potential policy implications. First,
reducing out-of-pocket costs for prescription medications

Figure 1 Age-standardized hospitalizations for chronic conditions among indigenous Australians, by residence, in areas of higher and lower
uptake of the PBS copayment incentive.

Figure 2 Age-standardized hospital days for chronic conditions among indigenous Australians, by residence, in areas of higher and lower
uptake of the PBS copayment incentive.
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and promoting access to primary care services may reduce
disparities in outcomes among minority populations that have
difficulty adhering to effective medication and a high burden
of chronic disease. Second, the costs of lowering financial
barriers to drug coverage may be offset by less hospital spend-
ing among this high-risk group of Indigenous Australians.
Third, our finding of markedly elevated rates of hospitaliza-
tions for chronic conditions among Indigenous persons high-
lights the urgent need to improve chronic disease care for this
population.
Our study has important limitations to consider. First, we

cannot ascribe a causal relationship between the implementa-
tion of the PBS copayment incentive and declines in hospital-
ization rates. There could have been other features of high-
uptake areas or the implementation of the Indigenous Chronic
Disease Package that may have accounted for reductions in
hospitalization rates. For instance, hospitalization rates in the
high-uptake areas were greater than those in low-uptake areas
in 2009, raising the possibility of increased prevalence of
chronic disease or other risk factors for admission in those
areas. Our data lack information on the health status of Indig-
enous persons in each site.
Second, we observed rates over a short period following

implementation (18 months). Whether reductions persisted is
unanswered. Third, our findings pertain to the Sentinel Sites
and may not generalize to the rest of Australia. Fourth, rates of
hospitalization may be impacted by variations in the diagnostic
codes that hospitals use to submit claims to Medicare. Fifth,
Indigenous patients may be undercounted in administrative
data. Sixth, although hospitalizations for chronic conditions
are thought to reflect the quality and accessibility of ambulatory
care, few studies have directly assessed whether more effective
outpatient care reduces inpatient admissions for ambulatory
care-sensitive conditions.20 Finally, we were unable to deter-
mine which persons in our study were eligible for free medica-
tions through an earlier government program that targeted
patients receiving care in remote Aboriginal clinics. However,
just two of the sites in our study were located in remote areas.
In conclusion, we observed declines in rates of hospitaliza-

tions for chronic conditions following a targeted effort to
reduce medication copayments for Indigenous Australians
with chronic disease. These reductions were observed primar-
ily in areas with greater uptake of the PBS copayment incen-
tive and for chronic conditions amenable to drug therapy.
Reducing out-of-pocket payments for prescription medica-
tions for minority populations may be an effective strategy
for addressing ethnic disparities in chronic disease outcomes,
though further study would be necessary to establish causality.
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