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Colorectal cancer (CRC) is the third 
most common cancer globally, 
with Australia having one of the 

highest incidence rates.1 Differences 
exist across populations in incidence and 
survival from CRC both internationally and 
in Australia.2 Australians living in the most 
socioeconomically disadvantaged areas 
have a higher incidence of CRC compared 
to those in the most advantaged areas (63 
versus 53 per 100,000) and a lower five-
year relative survival (56% versus 63%).3 

Differences in mortality rates for CRC are also 
observed by geographic area of remoteness 
potentially reflecting differences in access 
to services. A higher incidence of some CRC 
sub-types is also evident in people living in 
rural areas compared to those living in major 
cities. For example, the incidence of rectal 
cancer in males in the Lower South East 
Region was found to be 30% higher than 
age-sex adjusted South Australian rates and 
corresponding non-significant elevations 
were evident in 13 of the 14 other country 
regions in a 23-year study.4 Differences in 
accessing palliative care in Australia are 
also evident across socioeconomic groups5 
and by remoteness of residential areas.6 
Findings from a South Australian study of 
patients diagnosed with CRC in 2003–2008 
were consistent in showing lower survival in 
more remote residential areas and among 
residents of the more socioeconomically 
disadvantaged areas.7 

Aims of government cancer strategies in 
Australia include equity of access to cancer 

services by socioeconomic position (SEP) 
and rural and remote place of residence.8,9 
In the health economics literature, ‘equity’ 
is often conceptualised as ‘horizontal’ or 
‘vertical’.10,11 Horizontal refers to members of 
the population with equal needs receiving 
equal care (regardless of socioeconomic 
factors or geographic location) and vertical 
equity refers to those with different needs 

receiving appropriately different amounts 
of health resources.12 Universal access to 
services is a key aim of Australia’s health 
system,13 in alignment with SA’s cancer 
strategies and should be reflected in the 
equity of government expenditure across the 
healthcare system. 

Australia has a publicly funded, universal 
healthcare system Medicare, which includes 
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Abstract

Objective: This study investigated variations in healthcare expenditure for colorectal cancer 
(CRC) patients in South Australia by socioeconomic position (SEP) and remoteness area.

Methods: Benefits incidence analysis (BIA) was used to examine healthcare expenditure 
and utilisation in relation to CRC patients by SEP and remoteness areas. Utilisation data was 
obtained for patients diagnosed with CRC in 2003–2013 from a dataset linked to a population-
based cancer registry, Medicare Benefits Scheme (MBS), Pharmaceutical Benefits Scheme 
(PBS), hospital and death data. Concentration indices estimated the distribution of health 
expenditure on MBS, MBS palliative care, PBS and general practitioners.  Costs of claims data 
and length of stay in hospital were used as indicators of healthcare utilisation. 

Results: The results indicated that MBS palliative healthcare services utilisation favoured the 
more advantaged groups for both SEP and remoteness area (Concentration index (CI)= 0.1681, 
t-value=54.42 (SEP) and CI=0.1546, t-value=41.64). MBS expenditure was also favourable 
to the more advantaged groups (CI: 0.0785 and 0.0493).PBS and MBS general practitioner 
expenditure were  equal (-0.0093 to 0.0250). 

Conclusion: Overall MBS and PBS healthcare expenditure for CRC patients was close 
to equality, however utilisation of MBS-funded palliative healthcare services was less 
concentrated in low SEP and more remote areas. 

Implications for public health: Whether the differences in palliative healthcare utilisation 
supplied by private providers are offset by other services requires investigation to determine if 
there is a need for initiatives to improve equality and give greater support to those who choose 
to die at home.
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funding of government-provided community 
and hospital care plus subsidisation of care 
provided by private health care providers 
(e.g. private hospitals, specialists and General 
Practitioners). Private healthcare subsidies 
are set according to published fee schedules 
for services (Medicare Benefits Scheme 
(MBS)) and pharmaceuticals (Pharmaceutical 
Benefits Scheme (PBS)). Concession card 
holders have access to bulk billing of certain 
services, whereby the Medicare benefit is 
the full payment for their service with no 
out-of-pocket costs. Bulk billing can cover 
GPs and specialists that choose to bulk bill 
as well as some tests and scans. Patients 
who are not bulk billed contribute up to 
15% of schedule fee (MBS) and up to $40 per 
prescription (PBS) if they are not concession 
card holders, plus any additional fees charged 
by private providers above schedule fees. 
Higher subsidies are provided to concessional 
status patients, including low-income groups, 
children and the elderly. Privately funded 
hospital services such as those delivered by 
specialists, including palliative medicine, 
come under the MBS scheme. 

The distribution of healthcare to members of 
society is influenced by both the supply and 
demand of the health system. On the supply 
side, access to health care outside major city 
areas may be restrained by limitations in 
locally available services and infrastructure.14 
Australia’s population density is 3.2 people 
per sq km, but this varies greatly across the 
country with approximately 30% of the 
population living outside major city areas, 
often in sparsely populated areas.15 In rural 
and remote South Australia, local cancer 
services are affiliated with comprehensive 
cancer centres to achieve equitable access, 
however, highly specialised services, for 
example, radiotherapy, remain localised 
to metropolitan centres. On the demand 
side, healthcare services’ use is influenced 
by differences in factors such as levels of 
health literacy and healthcare need. People 
with low health literacy (i.e. a low capacity to 
obtain, process, understand and use health 
information) often have lower rates of health 
service use and poorer health outcomes.16 
Low SEP and particularly educational 
attainment can be considered the most 
important determinant of health literacy.17 
Healthcare need is demonstrated not only 
in incidence or prevalence levels of disease 
but also by severity. Rates of CRC screening 
are lower in more disadvantaged groups,18,19 
leading to detection at later stages of disease. 

Out-of-pocket (OOP) costs will also influence 
demand for services. The required co-
payments for services from private providers 
contribute to Australia’s relatively high OOP 
costs. OECD data show Australia has high 
OOP at 20%, compared to countries with 
similar health systems such as the United 
Kingdom (10%), New Zealand (13%) and 
Canada (14%). This is an ongoing concern 
for improving equity of access to health 
care. General practitioners charging out of 
pocket costs can be a barrier to accessing 
their services. Across Australia, the number 
of people who delay or do not see a GP for 
cost reasons is higher in regional areas and 
lowest in major cities.20 For those suffering 
from chronic illnesses such as cancer, the 
fee-for-service payment system in Australia 
means that OOP costs can rapidly build up 
to unaffordable annual amounts. The impact 
is felt most by those on low incomes, in rural 
and remote areas and who have a poorer 
health status.21 

Benefit Incidence Analysis (BIA) has been 
used previously to estimate the equity of 
healthcare benefits accrued to individuals 
across socioeconomic groups. Middle and 
low-income countries have been the main 
users of the technique to estimate utilisation 
of publicly funded healthcare benefits 
acquired by individuals across SEP groups.22,23 
Concentration indexes have been used 
previously in Australia for analysing how 
different socioeconomic groups benefit from 
government healthcare expenditure,24,25 
however, expenditure focused on cancer 
patients has not been previously analysed.

The focus of this study was on healthcare 
expenditure for privately funded hospital 
attendances as well as the MBS items 
for private providers outside of hospital 
attendances. Our aim was to investigate 
by socioeconomic groups and geographic 
area of remoteness hospital utilisation by 
CRC patients and MBS and PBS expenditure. 
Based on the supply and demand side 
issues mentioned, we hypothesised that 
MBS expenditure would be pro-advantaged 
groups, whereas hospitalisations would 
be pro-disadvantaged groups and PBS 
expenditure would be equal.

Methods

Benefit incidence analysis describes the 
distribution of benefits, in monetary terms, 
inferred from the utilisation of health services 
across SEP groups.  Benefits are calculated 

by multiplying the number of times each 
health service is used by their unit cost. To 
analyse distribution differences, we have 
used a concentration index and estimated 
the proportion of services utilised by each 
subgroup. 

Data sources
Cancers in Australia are registered at state 
level by population cancer registries (except 
for non-melanoma skin cancers). For this 
study we used data for South Australia, which 
represents seven per cent of the national 
population.26 A linked data platform was 
developed for all patients diagnosed with 
CRC (ICD10 18–20) between 1 January 2003 
and 31 December 2013 as recorded by the 
South Australian Cancer Registry (SACR). The 
broad purpose of the data was to explore 
differences in cancer stage, patterns of 
care, service utilisation and survival. Cancer 
registry, hospital inpatient records, health 
insurance claims (MBS and PBS data) were 
linked, using recommended gold standard 
privacy-protecting protocols.27 From 2003 to 
2013 SACR data were also linked to official 
State death registrations and the National 
Death Index. Deaths were coded by ICD10-
AM and classified as caused by CRC or 
another cause. See Supporting Information 
Table 1 for a description of linked data and 
data items used for this analysis. 

Socioeconomic and geographic 
groups
Patients’ residential postcodes were used to 
assign area socioeconomic disadvantage 
using the Socioeconomic Index for Areas 
(SEIFA) Index of Relative Socioeconomic 
Disadvantage (IRSD) and geographic 
remoteness using the Accessibility and 
Remoteness Index of Australia (ARIA) from 
the Australian Bureau of Statistics (ABS), 
the national statistical agency.28 The SEIFA 
quintiles represent groups of individuals 
who live in similarly ranked areas, based on 
information such as the income, qualifications 
and occupation skills of the residents.28 
Socioeconomic advantage and disadvantage 
is defined by the ABS in terms of people’s 
access to material and social resources, and 
their ability to participate in society.29 SEIFA 
scores were categorised into quintiles for 
analysis, where quintile 1 referred to the most 
socioeconomically disadvantaged areas. 
ARIA was classified as  ‘major city areas’, ‘inner 
regional’, ‘outer regional and remote/very 
remote’ areas.30
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Defining the variables
Healthcare utilisation

Publicly available costs to government for 
each subsidised MBS and PBS item for the 
period 2008 to 2013 were merged with PBS 
and MBS item codes of individual patients.31,32 
Item numbers were matched with their costs 
using historical records of costs from the MBS 
and PBS. 2013 was used as the base year for 
costs to control for inflation.

In Australia, there are additional subsidies 
available to concession card holders. 
However, as we did not have data on 
concession cardholder status, we assumed for 
the purposes of this study that there were no 
concessions. 

Discounting was not undertaken as the 
analysis does not seek to compare alternative 
future streams of costs that differ in the 
timing over which these costs were incurred. 
Costs were used to indicate health service 
utilisation. The costs for the last six  months of 
life were excluded from this analysis to avoid 
effects on raised end-of-life health-service 
utilisation.33 

Palliative healthcare utilisation

We conducted a separate analysis specifically 
for palliative care utilisation as inferred 
from MBS-subsidised palliative medicine 
specialist services item codes from Group 
A24 that cover all Medicare funded palliative 
medicine attendances at hospitals and at 
home and case conferences items. Details 
of the MBS item numbers can be found in 
Supplementary File 1. PBS expenditure was 
not included in this analysis. Data from 2003 
to 2013 were used. 

General Practitioner utilisation 

Separate analyses were conducted for 
visits to General Practitioners. This included 
professional attendances and after-hours 
attendances at a consulting room hospital, 
institution, or home residential aged care 
facility. Details of the MBS items numbers are 
in Supplementary File 1.

Healthcare benefits
In this analysis ‘benefits’ are the government 
expenditure on health services (MBS) and 
medicines (PBS). For each person, this was 
calculated by multiplying the number of 
times a health service was utilised by the 
government rebate. As hospital costs were 
not available, ‘benefits’ for hospitalisations 
were measured by the number of days spent 

in hospital. We excluded non-palliative 
care expenditure six months prior to death 
because not all deaths were CRC related.

Healthcare need
To estimate relative need for healthcare 
in each subgroup, we used the number of 
patients diagnosed with CRC from 2008 
to 2013. To estimate need for palliative 
healthcare, we used the number of 
individuals who died during the period 
2003–2013. It was necessary to expand the 
period for this variable to avoid small cell 
sizes that could potentially increase the risk of 
identifying patients.

Benefit incidence analysis
Concentration indices were used to 
measure variations in the distribution 
of MBS claims data.34 These indices 
quantified the degree of socioeconomic 
variation in MBS healthcare utilisation. 
Concentration indices were calculated 
for mean total MBS, PBS expenditure 
and palliative care MBS expenditure to 
indicate the extent to which utilisation 
varied by area socioeconomic status and 
remoteness. We used the SEIFA IRSD 
and ARIA groups for the calculations: 
ut=(t=1,….T) is the mean expenditure 
of the tth IRSD or ARIA group and ft its 
population share. 

The concentration index was calculated 
for each category of healthcare using the 
formula35
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where Rt is the relative rank of tth IRSD 
or ARIA group, indicating the cumulative 
proportion of the population up to the 
midpoint of each group interval. The index 
ranges from -1 to +1 and takes on a negative 
value when expenditure is greater amongst 

the more disadvantaged and a positive value 
when expenditure is greater amongst the less 
disadvantaged. T- values were calculated to 
test the significance in the difference of the 
concentration index with zero.

Comparisons between the distributions of 
health service expenditure in relation to need 
(CRC illness and deaths) were also conducted 
using proportions across socioeconomic and 
geographic remoteness groups.

All analyses were undertaken in Stata 16.0 
and Microsoft Excel. All data were stored 
in de-identified form and analysed by an 
approved analyst (EB) in the Secure Unified 
Research Environment.

Results

In 2008 there were 981 patients diagnosed 
with CRC. The mean length of follow-up of 
patients was four years and two months 
(SD 3 years and 3.5 months). In the period 
2003–2013 there were 2,393 deaths from CRC 
and 935 non-CRC related deaths. Deaths in 
each year can be found in Supplementary 
Table 2.

General practitioner visits were the most 
frequently claimed MBS item. Beta blockers 
(to reduce blood pressure) were the most 
frequently claimed PBS item and hospital 
or surgery visits were the most frequently 
claimed palliative care MBS item. Further 
details of the most frequently claimed 
MBS, PBS and palliative care items are in 
Supplementary Table 3.

Of the four categories of expenditure, MBS 
palliative healthcare had the highest positive 
concentration index for socioeconomic 
groups of 0.1681 (t-value=54.42) (Table 
1), indicating that this type of healthcare 
utilisation was higher for the more 
advantaged socioeconomic groups. MBS-
funded palliative healthcare expenditure 
was also significantly higher in residents of 

Table 1 : Concentration Indices of MBS, PBS and MBS palliative care expenditure.
MBS all items PBS MBS Palliative 

care
MBS General 
Practitioner 

items

Hospital days*

SEP groups (95%CI), 
t-test

0.0785 
(0.0481−0.1088) 

5.07 
p<0.05

0.0250 
(-0.0132−0.631) 

1.28 
p>0.05

0.1681 
(0.1621−0.1742) 

54.42 
p<0.05

-0.0093 
(-0.0282−0.0097 

-0.96 
p>0.05

-0.0795 
(-0.1240− -0.0350) 

-3.50 
p<0.05

Geographic 
remoteness (95%CI), 
t-test

0.0493 
(0.0282−0.0704) 

4.59 
p<0.05

0.0031 
(-0.0411−0.0473) 

0.14 
p>0.05

0.1546 
(0.1473−0.1619) 

41.64 
p<0.05

-0.0032 
(-0.0179-0.0116) 

-0.42 
p>0.05

-0.0735 
(-0.1177− -0.0293) 

-3.26 
p<0.05

Notes: 
MBS=Medicare Benefits Schedule, PBS=Pharmaceutical Benefits Schedule, *controlled for death by subtracting admissions in calendar year of death
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major city areas, with a concentration index 
of 0.1546 (t-value=41.64). The concentration 
indices for total MBS expenditure were 
positive but lower (0.0785 by socioeconomic 
group and 0.0493 by area of remoteness 
(t-values 4.59 and 5.07)) and those for 
total PBS and for MBS General practitioner 
expenditure were close to equality (-0.0093 to 
0.0250; not statistically significantly different 
from zero). In contrast, hospital days had 
significant negative concentration indices 
for both socioeconomic and geographic 
remoteness groups, indicating that 
hospital days were higher for those in more 
disadvantaged groups.

The distribution of MBS and PBS claims 
(benefits) in relation to need are presented 
in Figures 1 and 2. Comparing healthcare 
need across socioeconomic quintiles, PBS 
expenditure more closely matched the 
distribution of CRC by socioeconomic status 
than MBS expenditure (Figure 1). Expenditure 
indicates that healthcare utilisation funded by 
the MBS and PBS is unevenly allocated across 
SEP groups, with lower utilisation in the 
lowest quintiles. For example, Quintile 1 has 
27% of CRC cases but only 22% of MBS and 
23% of PBS expenditure on service utilisation. 

MBS claims by area of remoteness indicates 
that 24% of funded utilisation related to CRC 
cases living outside major city areas, whereas 
registry data indicate that 29% of CRC cases 
lived in these areas (Figure 1). 

Large differences in the proportion of 
benefits from MBS palliative care expenditure 
compared to numbers of CRC related deaths 
can be seen in the comparison of geographic 

remoteness groups and socioeconomic 
quintiles (Figure 2). Deaths outside of the 
metropolitan area account for 28% of 
CRC deaths compared with 13% of MBS 
expenditure. For socioeconomic groups, 
quintile 1 had 28% of CRC deaths but only 
16% of MBS Palliative care expenditure. 
Quintile 5 had 13% of CRC deaths and 23% of 
MBS Palliative care expenditure. 

Discussion

Our study of CRC patients in South Australia 
indicated that MBS funded palliative 
healthcare and overall MBS claims were 
greater for residents of higher socioeconomic 
areas and metropolitan areas compared 
with lower socioeconomic areas and those 
outside the major city. In contrast, more days 
in hospital were indicated for disadvantaged 
groups, both socioeconomically and by area 
of remoteness. MBS general practitioner visits 
and PBS healthcare benefits were closer to 
equal across socioeconomic and geographic 
groups. 

The health service needs of individuals 
with cancer are not equal and this is a 
limitation of our analysis. Patient healthcare 
needs vary due to cancer stage and co-
morbidities and this was not considered in 
our analysis. However, previous Australian 
studies have shown that the more 
socioeconomically disadvantaged quintiles 
had higher percentages of later stage cancers 
when compared to more advantaged 
quintiles,36,37 which are more costly to 
treat. We did not have access to hospital 

costs data but this may explain the greater 
hospitalisation utilisation amongst the more 
socioeconomically disadvantaged. The 
evidence of differences in stage of diagnosis 
between CRC patients from metropolitan and 
non-metropolitan in Australia is inconclusive, 
however, non-metropolitan have lower five-
year survival from CRC.38       

Palliative care received specifically for CRC 
patients by socioeconomic position or area 
of remoteness has not been examined 
previously in Australia. Our findings, of MBS 
palliative healthcare favouring advantaged 
groups, are consistent with a recent review 
of the impact of SEP on end-of-life costs, 
which found greater expenditure for higher 
SEP patients, even within countries providing 
universal healthcare.33 There are caveats 
around Medicare data being used to establish 
the extent of palliative care services provided. 
Currently, there is no nationally consistent 
routinely collected primary care data that 
enables reporting of palliative care by GPs.5 
Also, the MBS palliative care items refer 
to services delivered by private palliative 
medicine specialists. These data indicate that 
disadvantaged groups are not utilising MBS-
funded private palliative medicine specialists 
to the extent undertaken by more advantaged 
groups. This could reflect their ability to pay 
extra costs for specialist services, and the OOP 
expenses, or that they experience limited 
access to these services. Palliative hospices are 
usually located in major cities.39 

We were unable to analyse MBS-funded 
inpatient and community palliative care in 
South Australia. But in Australia, the overall 

Figure 1: Distribution of CRC diagnoses and MBS and PBS expenditure across socioeconomic quintiles and ARIA groups.
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percentage of total MBS-funded inpatient 
and community palliative care is almost 
double for the least disadvantaged groups 
(29.3%) compared to the most disadvantaged 
(15.9%).5 CRC is the fifth most frequently 
recorded diagnosis for accessing palliative 
care in hospitals5 and palliative care related 
hospitalisations in public hospitals are twice 
as high for the most disadvantaged group 
than the least disadvantaged, reflecting a 
greater tendency to die in hospital than at 
home for more disadvantaged groups.5 It 
has been estimated that 60–70% of people 
would prefer to die at home but only about 
14% do so.40,41 A report commissioned by the 
Australian Government Department of Health 
indicated that the healthcare system was not 
providing equal access to community based 
palliative care for disadvantaged groups, 
implying that the services are available but 
are being under-accessed.42

A limitation of the pharmaceutical 
expenditure data used in this study is that 
we used estimates rather than actual costs 
to government. In Australia, the government 
provides additional subsidies for those on 
low incomes, of up to $36.10 (in 2013) per 
prescription. As we did not have records of 
concession card holder patients, this was 
not accounted for and the government 
expenditure is therefore likely to be 
underestimated for lower socioeconomic 
groups. The PBS expenditure estimates may 
therefore be more pro-disadvantaged than 
reported.  

Conclusions

Our findings indicate that MBS palliative 
healthcare services were least utilised by CRC 
patients living in the more socioeconomically 
disadvantaged areas and those residing 
outside major city areas. Reducing variations 
in access to cancer care is an aim in most 
Australian national cancer control plans.9,43 
Many high-income countries similarly aim to 
reduce these variations and ‘benefit incidence 
analysis’ appears useful for investigating 
the distribution of healthcare utilisation. 
The extent to which these differences in 
healthcare utilisation supplied by private 
providers are offset by use of public hospital 
services requires investigation to determine 
whether net imbalances exist and, if so, 
whether there is a need for initiatives to 
improve equality in palliative care utilisation 
and to provide greater support to those who 
choose to die at home.  
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