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Objective:  To use patient-level data, clinical information and linked Medicare 
records to assess the distribution of benefits (rebates) across income groups, 
including benefits relating to chronic conditions such as the Chronic Disease 
Dental Scheme (CDDS).

Design, setting and participants:  Nationally representative, cluster-stratified 
survey (the Australian Hypertension and Absolute Risk Study) involving 322 
general practitioners who each collected clinical data on 15–20 patients aged 
� 55 years who presented between 1 April 2008 and 30 June 2008 and who 
consented to have their information linked with Medicare administrative 
records over 12 months.

Main outcome measures:  Distribution of total out-of-hospital Medicare 
expenditure quantified using concentration indices and determinants of use 
calculated by odds ratios.

Results:  There were 2862 patients in the study. After controlling for need, the 
concentration index for overall funding was slightly progressive (pro-poor) at 
 0.008 (95% CI,  0.009 to  0.008). Medicare expenditure on chronic care-
related services consistently contributed to progressivity of the overall scheme, 
particularly services under the CDDS with a need-adjusted concentration index 
of  0.205 (95% CI,  0.208 to  0.201). Uptake of chronic care items varied by 
locality and comorbid conditions (there was greater uptake by patients with 
one or more comorbid conditions).

Conclusions:  Chronic care items, particularly dental items, have primarily been 
used by individuals from lower income households. Uptake of chronic care 
items contributes to the overall progressivity of Medicare.
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for almost 30
W
 e Australia’s system of

ancing primary health
e has been in operation
 years,1 there have been

surprisingly few attempts to under-
stand the degree to which health care
provided under Medicare is related to
socioeconomic  factors  such as
income. While some analyses have
examined equity of access to certain
aspects of the system, such as visits to
general practitioners,2-4 what has pre-
viously been unavailable is informa-
tion on the distribution of Medicare
funding. This requires Medicare
records to be linked at a patient level
to information on socioeconomic sta-
tus, such as levels of household
income. For such an analysis to be
meaningful, it is necessary to control
for differences in morbidity across
income groups, since chronic disease
is likely to be concentrated in lower
income households,5 and this will
require a higher level of health
expenditure.

In recent years, the government has
introduced a number of items under
the Medicare Benefits Schedule
(MBS) to mitigate the burden of dis-
ease associated with chronic illness.
Such items include those under the
Chronic Disease Management (CDM)
program, the Chronic Disease Dental
Scheme (CDDS), and various allied
health services. The CDM program
aims to improve the coordination of
care for people with chronic condi-
tions and complex care needs. The

nding
are of
oordi-
uting
MPs)
CAs).
place,

GPs can refer patients to a range of
providers, such as occupational thera-

pists, speech pathologists and podia-
trists, for a set number of Medicare-
rebatable services.6 Similarly, the
CDDS allows eligible patients (those
with chronic conditions and complex
care needs and a GPMP and TCA in
place) up to $4250 worth of Medicare-
funded dental services over 2 consec-
utive years.7

In this study, we use patient-level
data from the Australian Hyperten-
sion and Absolute Risk Study (Aus
HEART)8 that have been linked with
Medicare administrative records over
a 1-year period to assess the level of
equity in the distribution of benefits
overall and under the schemes listed
earlier. An important feature of this
study is that it combines information
obtained from the patient on self-
reported health status and socioeco-
nomic and demographic characteris-
tics with clinical information provided
in the course of a GP examination.

This allows us to examine annual
Medicare expenditure across income
groups after controlling for differences
in need resulting from age, sex and
reported health status, as well as a
range of clinically assessed conditions.

Methods

A total of 322 GPs provided data for
the AusHEART study, which has been
described previously.8 The Aus
HEART researchers selected a strati-
fied random sample of 534 GPs
nationwide from the 1416 who
expressed interest in participating in
the study. Each GP was asked to pro-
vide clinical information on 15–20
consecutively presenting, consenting
patients aged 55 years and over, irre-
spective of their reason for the consul-
tation. All patients were given an
option to consent to a second compo-
nent of the study, namely linkage with
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Medicare administrative data. To
account for oversampling in rural and
remote practices, weights were gener-
ated according to age, sex and remote-
ness to ensure the sample used in all
analyses was representative of the
Australian population aged 55 years
and over.9 The study was approved by
the Royal Australian College of Gen-
eral Practitioners National Research
and Evaluation Ethics Committee.

Patient-provided information

We used socioeconomic data and
information on other personal charac-
teristics and behaviours as reported in
the patient-completed questionnaire.
Participants were asked to classify
their gross household income into
one of seven categories, ranging from
negative or nil income to $2000 or
more per week. To adjust for different
household composition, we employed
Organisation for Economic Co-opera-
tion and Development equivalence
weights10 (where a value of 1 was
assigned to the head of the house-
hold, 0.5 to each additional adult and
0.3 to each child) and applied these to
the mean of the bounds of each
income category. Other information
from the patient survey used in the
analysis included age, sex, self-
reported health (measured on a five-
point scale, from excellent to poor)
and smoking status.

Doctor-provided information

The GP-completed patient question-
naire contained medical history and
clinical information mainly related to
cardiovascular risk. Information from
the GP survey used for this study
included height and weight to calcu-
late body mass index, the presence of
chronic kidney disease, diabetes, and
established cardiovascular disease.
We also used the postcode of the GP’s
practice to deduce a proxy for locality
type (city or regional/remote).

Administrative data

MBS items were grouped into the
following categories based on the
November 2008 edition of the MBS
handbook: CDM (items 721–731),
allied health (items 10950–10970 and
81100–81125) and dental (items
85011–87777).11 Finally, there was a
balancing category of out-of-hospital
balance, which comprises all the other

Medicare services that Medicare Aus-
tralia shows as provided out of hospi-
tal. Medicare rebates, or benefits, for
the above categories were summed
over a 1-year period (1 July 2008 to 30
June 2009) for each consenting
patient. We derived an indicator vari-
able for current treatment for cancer
using data from the MBS and Phar-
maceutical Benefits Scheme (PBS).

Measurement of equity in funding

We employed the concentration curve
and the concentration index, which
are commonly used methods to deter-
mine the distribution of medical
expenditure across income.2 The con-
centration curve provides a graphical
illustration of inequality in health care
expenditure by displaying the cumu-
lative proportion of the population
ranked by income from lowest to
highest on the horizontal axis, against
the cumulative proportion of Medi-
care benefits on the vertical axis.12-14

A 45-degree line represents a situa-
tion in which expenditure is equally
spread across income groups. If the
concentration curve lies above or
below the line of equality, benefits are
more highly concentrated among
lower income groups (pro-poor) or
the higher income groups (pro-rich),
respectively. The further the concen-
tration curve is from the line of equal-
ity, the greater the degree of
inequality. The degree of inequality is
summarised by the concentration
index,15,16 which is measured as twice
the area between the concentration
curve and the line of equality.5 A pos-
itive index indicates that benefits are
pro-rich, and a negative value indi-
cates a pro-poor distribution. The
concentration index can range in
value from  1 to 1, with an index of 0
denoting perfect equality.

It is important to recognise that
differences in health expenditure can
result from differences in medical
need (eg, people with chronic condi-
tions will generally require higher
medical expenditure for their treat-
ment). One can account for differ-
ences in need across income groups
through indirect standardisation, a
statistical procedure that allows for
the comparison of summary measures
across heterogeneous population
groups.2 In this context, standardisa-
tion provides a method to estimate

average expected expenditure of peo-
ple with different health conditions
regardless of level of income. The
actual expenditure in each income
group is compared with expected
expenditure to determine the distri-
bution of expenditure after taking
need into account.5 We standardised
Medicare expenditure according to
need as determined by age, sex, self-
reported health and established con-
ditions including cardiovascular dis-
ease, diabetes, chronic kidney disease
and treatment for cancer. Since we do
not have data representing specific
need for dental services, we standard-
ised dental items according to age and
sex alone.

Other analyses

We compared the characteristics of
the subset of patients consenting to
Medicare linkage with those of the
patients excluded from linkage using t
tests for difference of means for con-
tinuous variables, and z tests for dif-
ference of proportions for binary
variables. We tested for differences in
the prevalence of conditions across
income quartiles using trend analysis
based on logistic regression for cate-
gorical variables. We used multivari-
ate logistic regression to determine
the factors associated with use of
chronic care items (CDM, allied
health and CDDS). All models were
adjusted for age, sex, income, number
of comorbid conditions, smoking,
obesity and self-reported health.

Results

Of the 5293 patients who consented
to participate in the AusHEART
study, 3538 (67%) consented to data
linkage with Medicare information.
Of these patients, 676 (19%) did not
provide income data, and so the anal-
ysis was undertaken on the remaining
subset of 2862.

Clinical and socioeconomic details
of the study sample are summarised
in Box 1, along with comparative sta-
tistics of the entire AusHEART sam-
ple. The results of t tests and z tests
showed that no variables differed sig-
nificantly between the two samples
(Box 1, last two columns) at the 5%
level of significance.

Box 2 shows the proportion of peo-
ple with chronic conditions and those
2MJA 197 (11/12) · 3/17 December 2012
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1 Characteristics of

Variable

Female

Age (years)‡

Aboriginal/Torres Stra
Islander

Regional/remote

Current smoker

Body mass index �30

Diabetes

Established cardiovas

Previously documente

Socioeconomic chara

Weekly equivalised ho

Married or de facto

AusHEART = Australian
* t tests and z tests found 
† Post-stratification weigh
‡ Age and income are pres
reporting  be low-average  se lf-
assessed health across the income
groups. It is evident that there is a
higher concentration of people
reporting below-average health (ie,
“fair” or “poor”) among lower
i n co me  qu ar t i l es  ( t re n d  t es t
P < 0.001). About 37% of people in
the lowest income quartile reported
below-average health, compared with
15% in the highest income quartile.
Trend tests found an income-related
gradient for cardiovascular disease
(P < 0.001), diabetes (P < 0.001) and
kidney disease (P = 0.002), but not for
cancer (P = 0.23).

Box 3 displays the need-adjusted
concentration curves, and the unad-
justed and need-adjusted indices for
benefits accruing from the schemes.
The overall concentration index for
unadjusted out-of-hospital Medicare
expenditure is  0.069 (95% CI,  0.069
to 0.068), compared with  0.008
(95% CI,  0.009 to 0.008) for need-
adjusted expenditure. A further ana-
lysis showed that total unadjusted
Medicare expenditure in the lowest
income quartile was $394.65 higher
per year (95% CI, $237.15 to $552.20)
than that in the highest quartile. After
accounting for need, the difference was
reduced to $22.90 (95% CI,  $118.45
to $164.30), which is less than 2% of
average annual benefits per capita,
suggesting that overall need-adjusted
expenditure is relatively evenly dis-
tributed across income groups. The
need-adjusted indices for CDM and

allied health items are slightly larger
in magnitude, indicating that expen-
ditures accruing from these services
are slightly pro-poor. In contrast, the
size of the concentration index for
need-adjusted dental benefits is much
larger at  0.205 (95% CI,  0.208 to
 0.201), and the concentration curve
is much further from the line of equal-
ity, suggesting that dental benefits
favour lower income households, as
the two lowest income groups
received more than two and a half
times the amount of funding as the
highest income group.

Factors that were associated with
the use of these schemes were deter-
mined using multivariate analyses
(Box 4). Across all three categories,
the propensity to use was significantly

higher for people with one or more
comorbid conditions, those reporting
below-average self-assessed health,
and for those in the second income
quartile. People located in regional
and remote areas were 69% less likely
to use the CDDS.

Discussion

This study provides evidence that
Medicare funding is progressive in
that a greater proportion of govern-
ment subsidies for out-of-hospital
Medicare items flow to lower income
groups. Chronic care items, particu-
larly dental plans which have been
taken up to a greater degree by lower
income groups, contribute to the pro-
gressivity of the overall scheme.

2 Distribution of reported health and chronic conditions across income groups*

* P for trend tests across income groups: below-average self-reported health, P < 0.001; established 
cardiovascular disease, P < 0.001; established diabetes, P < 0.001; established kidney disease, 
P = 0.002. † Income bands (equivalised weekly income): 1st quartile = $0 to $175.00; 
2nd quartile = $208.15 to $333.00; 3rd quartile = $377.65 to $799.65; 4th quartile = $809.30 to 
$2000.00. ◆

0

5%

10%

15%

20%

25%

30%

35%

40%

1st 2nd 3rd 4th

Income quartile†

Below-average self-reported health

Established cardiovascular disease
Established diabetes

Established kidney disease
Receiving treatment for cancer

 patients in the AusHEART study

All AusHEART 
(unweighted) n = 5293

All AusHEART 
(weighted) n = 5293

Subsample* used in analysis 
(weighted†) n = 2862

AusHEART excluding subsample 
(weighted†) n = 2431

2968 (56%) 2781 (53%) 1505 (53%) 1276 (52%)

68 ± 9 68 ± 10 68 ± 10 68 ± 10

it Islander/Maori/Pacific 58 (1%) 56 (1%) 34 (1%) 22 (1%)

2004 (38%) 1691 (32%) 916 (32%) 7 75 (32%)

425 (8%) 434 (8%) 238 (8%) 196 (8%)

kg/m2 1705 (32%) 1661 (31%) 925 (32%) 736 (30%)

1163 (22%) 1168 (22%) 643 (22%) 525 (22%)

cular disease 1548 (29%) 1604 (30%) 865 (30%) 739 (30%)

d chronic kidney disease 312 (6%) 327 (6%) 167 (6%) 160 (7%)

cteristics

usehold income‡ $497.40 ± $381.10 $516.05 ± $393.90 $512.60 ± $393.15 $523.50 ± $395.65

3543 (67%) 3491 (66%) 1876 (66%) 1615 (66%)

 Hypertension and Absolute Risk Study.
that no variables differed significantly between the subsample used for the analysis and the sample excluded from the analysis at the 5% level of significance. 
ts were used for age, sex and remoteness to ensure data were representative of the Australian population aged 55 years and over.9 
ented as mean � standard deviation values. ◆
11/12) · 3/17 December 2012
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$38.30 
($34.25 to $42.40)

$21.95 
($18.60 to $25.30)

$44.95 
($27.00 to $62.90)

$ 1244.00 
1184.60 to $1303.35)

$1349.20 
1284.75 to $1413.65)

ether.

90% 100%

 combined

MBS expenditure 
Despite the progressive uptake of
these chronic disease items, we also
found that people located in regional/
remote areas were significantly less
likely to access the dental scheme
compared with people located in cit-
ies. This suggests that limited availa-
bility of CDDS services in regional/
remote locations is a major barrier to
the scheme’s uptake.

Previous international comparisons
of primary care use involving Aus-
tralia have shown that GP access was
also evenly distributed across income
after adjusting for need based on self-
reported health.2 A subsequent ana-
lysis also showed variation across
types of providers, with GP use tend-
ing to be pro-poor and specialist use
pro-rich.4 This study extends these
findings in two respects. First, having
access to administrative Medicare
data allowed us to quantify average
government expenditure across dif-
ferent income groups, which is some-
thing that cannot be obtained from
population-level surveys. Second, the
study involved a detailed clinical
assessment that allows for a more
refined degree of adjustment for
medical need.

The merits of the CDDS have been
the subject of ongoing debate,17 and
recently the federal government
announced the closure of the scheme
from 1 December 2012.7 The Health
Minister has questioned the merits of
the scheme on the grounds that it is
costly and may not be equitable.18

Alongside these views are those of the
National Advisory Council on Dental
Health, which sees an expansion of
the CDDS as one of the ways to
expand publicly financed dental care
in Australia.19 While our study does
not shed light on the merits of financ-
ing dental care through Medicare, the
results do provide evidence that the
CDDS in the period after its introduc-
tion was primarily used by people
from lower income households; as the
lower-half of the income distribution
received more than two and a half
times the amount of funding as the
highest income group. In this regard it
appears to be one of the more pro-
gressive elements of Medicare
expenditure across income groups. If
it is the objective of the government to
better target dental services to low-
income groups, then it would be

important to show that new mecha-
nisms of publicly financing dental care
would be more progressive than the
CDDS.

This study has several important
limitations. First, our study captures
equity only among older patients who
have consulted a GP, and therefore,
the likelihood of inclusion in the sam-
ple is related to Medicare use. While
only around 15% of the adult popula-
tion do not consult a doctor at least
once per year,2 more frequent users
are more likely to be included in this
sample. To examine if our results were
sensitive to the form of selection, we
applied sample weights that were
inversely proportional to observed
number of GP visits and found little
effect on the overall results. Second,
we only have information on self-
reported income as opposed to actual
income, and this was grouped into

categorical bands. Unless data linkage
can be extended to income as
reported in taxation records, which is
the case in countries such as Swe-
den,20 this limitation is difficult to
overcome. Third, the number of
patients taking up the CDDS was
small, and we could not control for
differences in need relating directly to
oral health. This could be amended by
including relevant questions in future
patient surveys, or clinical assessment
of dental need. Finally, the study pri-
marily examines use over a 1-year
period. Examining a longer period will
enhance our understanding of Medi-
care payments over the life cycle.

This study represents a starting
point in understanding the distribu-
tional effect of Medicare and broader
health care expenditure, such as the
distribution of publicly subsidised
pharmaceuticals through the PBS.

3 Concentration curves illustrating the distribution of benefits across income,* and sum
concentration indices for benefits accruing from Medicare schemes

Concentration indices
Expense per capita as a 

proportion of total 
out-of-hospital MBS

E
2

Unadjusted benefits 
(95% CI)

Need-adjusted benefits 
(95% CI)

CDM 0.134 
(0.135 to 0.133)

0.050 
(0.051 to 0.050)

2.8%

Allied health 0.172 
(0.173 to 0.170)

0.065 
(0.066 to 0.064)

1.6%

Dental 0.217 
(0.220 to 0.214)

0.205 
( 0.208 to 0.201)

3.3%

Out-of-hospital 
balance

0.059 
(0.060 to 0.059)

0.001 
(0.002 to 0.001)

92.2%
($

Out-of-hospital 0.069 
(0.069 to 0.068)

0.008 
(0.009 to 0.008) 

100%
($

CDM = chronic disease management. MBS = Medicare Benefits Schedule.
* The concentration curves for CDM and allied health items were combined as the curves lie very close tog
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While there are examples of studies
quantifying health care costs using
cross-jurisdictional data linkage in
Australia,21 these generally do not
involve linkage with clinical and
patient-provided information. Fur-
ther, population health surveys con-
ducted by the Australian Bureau of
Statistics22 do not currently involve
linkage with administrative data such
as Medicare use. Although surveys
such as the Australian Longitudinal
Study on Women’s Health23 and the 45
and Up Study24 link to administrative
data, they do not involve clinical
assessments. A unique feature of this
study is that we have combined infor-
mation from patients and clinicians
with administrative information to
measure the equity of Medicare fund-
ing in Australia. This highlights the
need for linked administrative health
data to be collected from a represent-
ative sample of the Australian popula-
tion and for this to be linked to clinical
and socioeconomic information at an
individual level. Such data linkage
could provide the necessary evidence
to develop funding policies and mon-
itor the implementation of programs

to ensure that resources flow to Aus-
tralians with the greatest need.
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4 Odds ratios (95% CI) for predictors of chronic disease items use*

Predictor
CDM

(n = 512) P
Allied health

(n = 390) P
Dental

(n = 63) P

Male 1.00 1.00 1.00

Female 1.29 (1.05–1.60) 0.02 1.35 (1.05–1.73) 0.02 0.96 (0.55–1.68) 0.88

Age 1.02 (1.00–1.03) .01 1.02 (1.00–1.03) 0.02 1.00 (0.97–1.03) 0.98

Income quartile

1st (poorest) 1.96 (1.34–2.87) 0.001 1.98 (1.24–3.18) 0.004 1.97 (0.59–6.59) 0.27

2nd 2.02 (1.37–3.00) <0.001 1.93 (1.20–3.12) 0.007 3.03 (0.98–9.37) 0.06

3rd 1.78 (1.22–2.60) 0.003 1.57 (0.98–2.53) 0.06 1.06 (0.33–3.41) 0.92

4th (richest) 1.00 1.00 1.00

Location

City 1.00 1.00 1.00

Regional/remote 0.99 (0.80–1.23) 0.91 0.83 (0.64–1.07) 0.15 0.31 (0.14–0.67) 0.003

Current smoker

Yes 1.17 (0.79–1.71) 0.43 1.03 (0.63–1.69) 0.91 1.19 (0.50–2.82) 0.70

No 1.00 1.00 1.00

BMI � 30 kg/m2

Yes 1.25 (1.00–1.56) 0.05 1.68 (1.30–2.16) < 0.001 0.88 (0.49–1.57) 0.67

No 1.00 1.00 1.00

Self-reported health

Excellent, very good, good, fair 1.00 1.00 1.00

Below average (fair and poor combined) 1.40 (1.11–1.78) 0.005 1.31 (1.00–1.72) 0.05 1.65 (0.92–2.97) 0.09

Number of comorbid conditions

0 1.00 1.00 1.00

1 1.88 (1.48–2.40) < 0.001 2.46 (1.84–3.28) < 0.001 2.30 (1.23–4.31) 0.009

2 or more 2.74 (1.99–3.79) < 0.001 2.98 (2.05–4.43) < 0.001 2.66 (1.12–6.27) 0.03

BMI = body mass index. CDM = chronic disease management.
*Adjusted for sex, age, income quartile, location, smoking, obesity (BMI �30 kg/m2), self-reported health and number of comorbidities.
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