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Objectives: Although several studies have examined the gap in healthcare use between indigenous and
non-indigenous people, empirical evidence on inequity in healthcare use within indigenous populations
is limited. This study aims to fill this gap in the literature by investigating income-related inequity
(unequal use for equal need) in healthcare use among indigenous Australians living in non-remote areas.
Study design: This is a cross-sectional study.
Methods: This study used data from the Australian Aboriginal and Torres Strait Islander Health Survey,
2012—13. Logistic regression analysis was used to determine the association of income with the prob-
ability of a general practitioner (GP) visit, a specialist visit and inpatient admission. The horizontal
inequity (HI) index and decomposition analysis were also used to quantify and explain inequity in
healthcare use.
Results: No consistent association was found between income and the probability of GP visit or inpatient
admission after controlling for health need. However, the likelihood of visiting a specialist was about
three times (odds ratio = 2.96, P = 0.028) higher for the richest compared with the poorest population
subgroups. The inequity index was 0.016 (P < 0.001), indicating a pro-rich inequity for the probability of
visiting a specialist. Income inequality, unequal distribution of private health insurance and inequality in
education were the main factors explaining the pro-rich inequity in specialist utilisation.
Conclusions: Although there was no income-related inequity in GP visits or inpatient admissions,
wealthier indigenous Australians had a higher probability of visiting a specialist than their poorer
counterparts, after adjusting for need. Specific policies and initiatives are required to address the inequity
faced by low-income indigenous people in Australia.

© 2020 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction

The health of the Australian Aboriginal and Torres Strait Is-
landers (hereafter indigenous Australians) is significantly worse
than non-indigenous Australians. The gap in life expectancy be-
tween indigenous and non-indigenous Australians is wider than
that seen in other developed countries, such as Canada, New Zea-
land and the US.! Indigenous people are more likely to experience
disability and reduced quality of life due to ill health, as well as die
at younger ages.” For example, in 2011, the disability-adjusted life-
years rate was 2.3 times higher among indigenous than non-
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indigenous populations.® In addition, the likelihood of indigenous
Australians reporting excellent or very good health was approxi-
mately 50% lower than for non-indigenous Australians in
2012—2013,* and the prevalence of obesity was about 1.5 times
higher among indigenous than non-indigenous Australians.” The
incidence of chronic diseases, such as respiratory and circulatory
diseases, diabetes, kidney disease and cancer, is higher among
indigenous populations.” Similar to many other indigenous pop-
ulations around world, indigenous Australians experience signifi-
cant social exclusion, discrimination, multidimensional poverty
and unemployment.>’

In theory, indigenous Australians should have higher utilisation
of healthcare services because of their poorer health and thus
increased need.® However, it has been found that indigenous peo-
ple living in both remote and non-remote areas of Australia expe-
rience lower use of healthcare services,” including low use of
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preventive care services, reduced access to specialist services,
longer waiting times for surgeries and poor access to eye care
services. Despite higher hospitalisation rates among indigenous
people, their rate of specific surgical procedures was lower during
the stay in hospital.'® For example, indigenous people in the
Australian state of Queensland were found to receive less cancer
care than non-indigenous people, regardless of socio-economic
background."

Owing to several initiatives by the Australian Government,
progress has recently been made in increasing access to and use of
healthcare services among this vulnerable group.'” The gap in the
utilisation between indigenous and non-indigenous Australians has
reduced for some healthcare services. For example, the rate of
primary care service utilisation is slightly higher among indigenous
Australians than non-indigenous Australians.” Despite this small
improvement in healthcare service utilisation, there remains the
possibility of inequity in healthcare services within the indigenous
community of Australia.

Inequity in the use of healthcare services within the indigenous
population may help explain why the gap in healthcare use be-
tween indigenous and non-indigenous populations persists in the
Australia."® Examining heterogeneity and inequity in healthcare use
within indigenous populations would inform us whether all
members of this community are similarly disadvantaged in terms of
using healthcare services.'*!> Understanding the extent and causes
of inequity in healthcare service utilisation is also important from a
policy perspective.

A number of studies have examined inequity in healthcare
related to socio-economic status (SES) in the general popula-
tion.'® There are also several studies on inequity in healthcare use
and expenditure between the indigenous and non-indigenous
populations in Australia.'*'”~'® However, to our knowledge,
there are no previous studies analysing socio-economic inequity
in the use of healthcare services within indigenous communities
in Australia or other similar countries. Therefore, the objective of
this study is to fill this gap in the literature by investigating socio-
economic—related inequity in healthcare use among indigenous
populations living in non-remote areas of Australia. This study
also examined the role of income and other socio-economic
factors on the degree and direction of inequity.

Methods
Study design and data

Indigenous Australians were defined as those who self-reported
(or were identified by another household member) as being of
Aboriginal, Torres Strait Islander or of Aboriginal and Torres Strait
Islander origin. Indigenous Australians constitute approximately 3%
of the total Australian population.?° This study used data from the
Australian Aboriginal and Torres Strait Islander Health Survey
(AATSIHS), 2012—2013, which is a nationally representative cross-
sectional survey of indigenous Australians. The Australian Bureau
of Statistics (ABS) used a multistage stratified sampling technique
to randomly select 10,362 households from both remote and non-
remote areas of Australia.* With the response rate of 79.5%, a to-
tal of 12,947 individuals, aged >2 years, were interviewed from
8237 households.* About 8200 respondents aged >18 years
completed the full questionnaire in the survey. Data were collected
by face-to-face interviews with participants who lived in private
dwellings. The AATSIHS collected a wide range of data on general
health, long-term health conditions, health risk factors, healthcare
services use and SES.*

Sample

The present study restricted the sample to indigenous in-
dividuals who lived in non-remote areas because information on
some variables (e.g. private health insurance) was only available for
the non-remote subpopulation. Data on visits to primary healthcare
providers and specialists were also only available for the non-
remote sample. Moreover, there are special arrangements for
delivering healthcare services to remote areas of Australia and
some of these services have different funding mechanisms. We also
constrained our sample to participants aged >18 years as certain
variables (e.g. mental health conditions) were not available for in-
dividuals aged <18 years who participated in the survey. Therefore,
the final study population consisted of 2823 adult indigenous in-
dividuals living in non-remote areas of Australia. We excluded
about 2% of the sample from the multivariate analysis due to
missing data on income. However, distributions of outcome vari-
ables and other independent variables of the removed participants
were not significantly different from the remaining participants.

Outcome measures

Data on healthcare use were self-reported in the AATSIH,
2012—2013. The probability of healthcare use was used as the
dependant variable (binary outcome: use vs non-use). The
following three binary measures of healthcare use were analysed:
(1) whether the respondent consulted (visited) a general practi-
tioner (GP) (i.e. the probability of GP visit) in the 2 weeks preceding
the survey; (2) whether the participant had consulted (visited) a
medical specialist (i.e. the probability of specialist visit) in the 2
weeks preceding the survey; and (3) whether the participant had
stayed at least one night in the hospital (i.e. probability of inpatient
admission) in the 12 months preceding of the survey.

Need and non-need variables

This study followed the current Australian and international
literature?' % to select need and non-need variables. Variables
measuring the need for healthcare services included age, gender,
self-assessed health (SAH), mental health condition, disability sta-
tus and diabetes diagnosis. SAH was stratified into five categories,
ranging from excellent health to poor health. The mental health
condition of participants was assessed using the Kessler Psycho-
logical Distress Scale (Kessler-5 or K5), which is a continuous var-
iable ranging from 5 to 25, with higher scores indicating a greater
level of psychological distress.?® Disability status was measured as
limitations in daily activities due to health problems and was
recoded into three categories of none, moderate and severe. It is
worth mentioning that earlier studies??>?> used self-reported
number of long-term health conditions to adjust for health need
in the analysis; however, this variable could not be included in the
current analysis because of missing information.

This study used equivalised household income in deciles as the
measure of income. Individuals belonging to decile 1 were the
poorest, whereas participants in decile 10 were the richest. The ABS
applied modified Organisation for Economic Co-operation and
Development (OECD) equivalence to calculate equivalised total
weekly income of the households in the 2012—2013 AATSIHS.*

This study also included several non-need variables that may
influence healthcare utilisation, namely, employment status, edu-
cation, concession card status and private health insurance status.
The Australian Federal Government offers concession cards to in-
dividuals with low income, pensioners and those receiving public
allowances. Out-of-pocket (OOP) costs for concession cards are low
or zero, particularly for GP visits.?”
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Statistical analyses

Stata/MP, version 13.1 (StataCorp LP, Texas, USA) was used for
performing all the statistical analyses. The horizontal inequity (HI)
method was used to measure and explain income-related inequity
in healthcare use. HI refers to unequal use of healthcare services by
income given the same level of need.”®? For this purpose,
healthcare utilisation was modelled as a function of income, need
and non-need variables:

yi=a + fincome; + Z)Lkzk‘,- + Z(prpyi + € (1)
k p

In Eq. (1), Zx and X, are the vectors of non-need and need var-
iables, B, A, and d are the model coefficients, and ; is the error term.
Logistic regression models were used to examine the relationship
between healthcare utilisation and income after controlling for
need and non-need variables. A statistically significant estimate of
6 would indicate inequity in healthcare use after adjusting for
health need. The odds ratio (OR) is reported to present the results of
the multivariate logistic regression models.

To measure inequity, an indirect standardisation method was
used to adjust need for healthcare services.>° Using the coefficients

from Eq. (1), we obtained need-standardised use, y,.’s , seen in Eq.

(2):
IS . .
P =yi—9+3" (2)

InEq. (2), 57,~X is the need-predicted utilisation for each individual
based only on need variables. This was obtained by setting the
values of income and other non-need variables equal to their
sample average and setting the value of all need variables at the

actual value for each individual. 3" is the mean of predicted uti-
lisation. Need-standardised refers to the average level of healthcare
services an individual would have received given his or her health
need.*’

The concentration curve (CC) and the concentration index (CI)
were used to present and quantify the level of inequality and
inequity in healthcare use. The CC plots the cumulative proportion
of healthcare use in the vertical axis against the cumulative share of
population in the horizontal axis, ranked from lowest to highest by
income.*® The distribution of healthcare use would be equally
distributed if the CC coincides with the 45-degree line or line of
equality. Healthcare use would be concentrated among richer
people if the CC is below the line of equality. In other words, there is
a pro-rich inequality in health service utilisation. When need-
standardised utilisation is plotted instead of the actual use, it
shows inequity.

The extent of income-related inequity was quantified by esti-
mating the HI index. To clarify, the CI of actual use measures
income-related inequality, whereas the CI of need-standardised
utilisation gives us the estimate of HI. The CI could be estimated
as the covariance between the fractional rank of income and
healthcare utilisation:

Cl(y) =5 cov(y;. i) 3)

In Eq. (3), y; refers to healthcare use by the individual i, r; is the
fractional rank of the individual in the income distribution and  is
the mean of the healthcare variable. Cl ranges between —1 and +1;
a positive value indicates a pro-rich inequality and a negative value
implies pro-poor inequality. The HI index could be calculated by
replacing y; with yi’s in Eq. (3). A positive (negative) and statistically
significant HI index would suggest pro-rich (pro-poor) inequity in
healthcare use. In other words, a positive HI index indicates a

higher concentration of healthcare use among richer individuals,
despite the same healthcare needs between the rich and the poor.
The measurement of inequality and inequity using the CI and HI
is problematic when a healthcare use indicator is binary. In this
case, the value of the index is influenced by the mean healthcare
use and may not lie between +1 and —1.>' An increase in the mean
causes the value of the CI to shrink.?! This problem can be
addressed by applying either Wagstaff's>! correction or Erreyger's
normalisation.>” In this study, we applied Erreygers's normalisation
to address the aforementioned problem. The Erreygers's version of
the CI (hereafter Erreygers's index or EI) and the HI (hereafter
Erreygers's horizontal index or EHI) could be estimated as:

EI(y) =2 1Y) = i) (4)

(by —ay

In Eq. (4), by and ay are the upper and lower bounds of the
healthcare use variable.

Finally, we explained inequity using the decomposition
approach, which partitions the factors contributing to inequity in
healthcare use.?*** Using the model from Eq. (1), the decomposi-
tion Erreygers's index>*>° could be written as:

El(y) = 4|8 * income™ * Clincome + > A * Z * Cly,
k

(5)
+ Y 0p* X[ * Clx, + GCl,
p

In Eq. (5), 6, A and ¢ are the average of the marginal effects
(AMEs) of income, other non-need and need variables, respectively,
from the logistic regression model.’**® We used the margin com-
mand in Stata to calculate the AME. m denotes mean of the
respective variable and GCI is the generalised CI. In the decompo-
sition analysis, a factor explains inequality through the interaction
of its marginal effect on healthcare use and own unequal distri-
bution by income. In Eq. (5), the first part is the direct contribution
of income, the second part is the contribution of other non-need
variables, the third part is the contribution of need variables and
the final part is the generalised CI of the residual term representing
the unexplained component. The contribution of need variables is
legitimate as healthcare utilisation should only depend on need.?’
The contributions of income and other non-need indicators are
considered as illegitimate or unfair sources of inequality in
healthcare use.>’

Results

Table 1 shows that the proportion of indigenous Australians
visiting a GP or specialist in the 2 weeks preceding the survey was
about 25% and 7%, respectively. Approximately 23% of participants
had been admitted to hospital as an inpatient in the 12 months
before the survey. The proportion of healthcare use was higher
among participants who reported fair or poor health compared
with those reporting excellent or good health. There appears to be
an income gradient in the probability of visiting a specialist. The
results show that about 7% of individuals from the poorest house-
holds (decile 1) consulted a specialist compared with approxi-
mately 14% of participants in the richest households (decile 10). The
proportion of indigenous Australians visiting a specialist was
almost two-fold greater among private health insurance holders
than those without private health insurance. Approximately 9% of
indigenous individuals with >12 years of education visited a
specialist; this was only about 2% for those who had received no
formal education.
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Percentage distribution of healthcare service utilisation by independent variables (unadjusted).

Characteristic No. of observation GP visit” Specialist visit® Inpatient admission”
(N) (%) (%) (%)
Total 2823 24.67% 6.84% 22.66%
Gender
Male 1155 19.50% 6.43% 17.88%
Female 1668 29.61% 7.23% 27.22%
Age
18—24 years 486 20.11% 6.08% 19.78%
25—-34 years 618 22.58% 5.07% 24.46%
35—44 years 638 22.87% 6.41% 22.74%
45—54 years 517 26.49% 8.56% 22.47%
55—65 years 316 34.67% 8.93% 26.37%
>65 years 248 36.24% 10.20% 21.30%
Self-assessed health (SAH)
Excellent 265 18.83% 3.64% 19.99%
Very good 692 16.27% 5.41% 18.49%
Good 1028 22.97% 5.62% 19.62%
Fair 567 33.69% 8.26% 28.74%
Poor 271 44.69% 17.16% 37.82%
Disability
None 1414 17.98% 3.52% 16.53%
Moderate 1152 29.08% 7.63% 28.22%
Severe 257 47.00% 24.68% 35.60%
Psychological distress ©
Low/moderate 1920 20.53% 5.27% 18.73%
High 903 33.16% 10.07% 31.13%
Diabetes
No 2566 22.00% 6.13% 20.77%
Yes 257 35.00% 9.91% 30.76%
Household income
Decile 1 (Poorest) 717 26.42% 7.13% 27.14%
Decile 2 382 25.74% 4.32% 22.94%
Decile 3 363 29.73% 9.79% 22.14%
Decile 4 341 21.72% 6.36% 19.79%
Decile 5 236 29.99% 4.06% 18.13%
Decile 6 198 20.18% 8.26% 25.01%
Decile 7 173 18.79% 6.39% 15.29%
Decile 8 157 21.86% 8.56% 26.18%
Decile 9 113 15.82% 5.83% 25.63%
Decile 10 (richest) 69 19.96% 13.53% 19.64%
Private health insurance
No 2244 24.22% 5.86% 23.24%
Yes 579 26.44% 10.77% 20.64%
Concession card
No 1101 19.56% 6.07% 16.63%
Yes 1722 28.51% 7.52% 27.06%
Education
Year 12 or older 731 23.66% 9.02% 21.16%
Year 9—11 1666 23.95% 5.75% 22.93%
Year 8 or younger 404 30.33% 7.12% 23.75%
Never attended 23 24.97% 2.47% 42.51%
Employment
Employed 1273 20.05% 5.18% 17.69%
Unemployed 299 20.83% 5.58% 19.42%
Out of labour force 1253 31.76% 9.35% 30.00%

2 In the 2 weeks preceding the survey.
b In the 12 months preceding the survey.
¢ Assessed using the Kessler Psychological Distress Scale.

Table 2 reports the ORs with 95% confidence intervals from the
logistic regression models. The likelihood of visiting a GP was 1.5
times (OR: 1.47, P = 0.021) higher for women than men. Individuals
with poor health visited a GP or specialist more than those with
better health. For example, the odds of visiting a specialist for
people reporting poor health was about 2.3 (OR: 2.29, P = 0.038)
times higher than for those reporting excellent health. Results
show that high Kessler 5 scores, moderate or severe disability
status and presence of diabetes significantly increased the likeli-
hood of using all three types of healthcare services.

Household income was not correlated with the likelihood of
visiting a GP or inpatient admission (Table 2). However, a

significant association was found between income and the proba-
bility of visiting a healthcare specialist. For example, the likelihood
of visiting a specialist was about 3 times (OR: 2.96, P = 0.028)
higher for respondents from the highest income decile compared
with their counterparts in the lowest income decile. Private health
insurance was a significant predictor of GP and specialist visits. For
example, the probability of visiting a specialist was more than
double (OR: 2.14, P = 0.001) for private health insurance holders
compared to those with no private health insurance. Participants
with higher levels of education had a significantly higher likelihood
of visiting a specialist (Table 2); however, education was not
significantly associated with GP visits or inpatient admissions.
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Correlates of the probability of healthcare service utilisation (logistic regression models).

Characteristic

GP visit

Adjusted OR (95% confidence interval)

Specialist visit

Adjusted OR (95% confidence interval)

Inpatient admission

Adjusted OR (95% confidence interval)

Gender
Female

Age
18—24 years
25—34 years
35—44 years
45—54 years
55—65 years
>65 years

Self-assessed health (SAH)

Excellent

Very good

Good

Fair

Poor
Psychological distress®
Disability

No

Moderate

Severe

Diabetes Yes
Household Income

Decile 1 (Poorest)

Decile 2

Decile 3

Decile 4

Decile 5

Decile 6

Decile 7

Decile 8

Decile 9

Decile 10 (Richest)
Private health insurance
Concession card
Education

Year 12 or above

Year 9—-11

Year 8 or below

Never attended
Employment

Employed

Unemployed

Out of labour force
Observations
Pseudo R-squared
Log likelihood

1.47%%* (1.21-1.77)

Reference
1.26 (0.93—-1.71)
1.03 (0.75—-1.41)
1.34 (0.96—1.87)
1.23 (0.84—1.79)
1.84%*** (1.20—2.82)

Reference
1.22 (0.83—-1.79)
1.29 (0.89-1.87)
1.64** (1.10—2.46)
1.92##* (1.21-3.05)
1.05*** (1.02—1.07)

Reference

1.56*** (1.26—1.92)
2.84*** (2,03—3.97)
1.48*** (1.20—1.84)

Reference
0.99 (0.74—-1.32)
1.09 (0.81—1.47)
0.93 (0.67—1.30)
1.24 (0.84—1.83)
1.01 (0.66—1.55)
0.95 (0.60—1.52)
0.82 (0.49-1.36)
1.04 (0.60—1.80)
1.20 (0.64—2.26)
1.38** (1.07—1.78)
1.12 (0.85—1.46)

Reference
0.88 (0.70—1.10)
0.81 (0.58—1.13)
0.88 (0.33—-2.30)

Reference
0.95 (0.66—1.38)
1.12 (0.85—1.47)
2748
0.0815
-1492

0.85 (0.61—1.17)

Reference
0.97 (0.57—-1.67)
0.81 (0.46—1.41)
0.96 (0.55—1.71)
0.84 (0.44—1.59)
0.91 (0.41-2.00)

Reference
0.79 (0.39—-1.61)
1.13 (0.59-2.16)
1.32 (0.65—2.66)
2.29** (1.05—4.98)
1.04** (1.00—1.08)

Reference

2.08*** (1.38—3.15)

4.84*** (2,80—8.36)
1.49** (1.03—2.14)

Reference
1.14 (0.68—1.93)
1.13 (0.65—1.96)
1.47 (0.82—2.64)
1.04 (0.46—2.35)
2.64*** (1.29-5.39)
2.11 (0.95—-4.66)
1.68 (0.74—3.82)
2.70** (1.13—6.48)
2.96** (1.13-7.77)
2.14*** (1.38—3.31)
1.25(0.74-2.12)

Reference
0.68** (0.46—1.00)
0.52** (0.29—0.94)
0.27 (0.03—2.41)

Reference
1.33 (0.70—-2.53)
1.23 (0.74—-2.03)
2748
0.107
—619.1

1.33%** (1.10—1.63)

Reference
1.31 (0.98-1.75)
0.84 (0.62—1.14)
0.75 (0.54—1.06)
0.78 (0.53—1.15)
0.65 (0.41-1.03)

Reference
1.00 (0.70—1.43)
0.85 (0.60—1.21)
1.06 (0.72—1.57)
1.37 (0.87-2.16)
1.02 (1.00—1.04)

Reference

1.75%** (1.40—2.18)

2.20*** (1.55-3.13)
1.32** (1.05—1.66)

Reference

0.70** (0.51—0.94)
0.84 (0.62—1.14)
0.72 (0.51-1.02)
0.88 (0.57—1.35)
1.16 (0.74—1.83)
0.94 (0.56—1.56)
1.42 (0.87-2.31)
1.57 (0.89-2.77)
1.44 (0.74—2.80)
1.03 (0.78—-1.36)
1.13 (0.84—1.51)

Reference
0.91 (0.72-1.14)
0.73 (0.51—1.05)
1.74 (0.67—4.50)

Reference

0.97 (0.65—1.43)
1.57*** (1.18—2.08)
2748
0.0556
—1421

OR, odds ratio; GP, general practitioner.
Significance levels: *** P < 0.01 and ** P < 0.05.
2 OR for one-point increase in Kessler 5 score.

The CC for the observed probability of a specialist visit is below
the line of equality in the lower and upper part of the distribution,
but is tangential to the line of equality in the middle of the distri-
bution (see Fig. 1). The value of the EI for actual visit to a specialist is
0.020 (P = 0.086), which suggests a pro-rich inequality in the
probability of visiting a specialist. The distribution of need-
predicted visit was concentrated among the poorer subgroup as
the CC lies above the 45-degree line. On the other hand, the CC of
the probability of visiting a specialist after adjusting for need
(need-standardised) is below the line of equality. These results
indicate a pro-rich inequity in the distribution of probability for
visiting a specialist. For example, the poorest 40% of indigenous
Australians only had a 22% probability of visiting a specialist when
their level of need for this service was same as the richest sub-
population; the EHI index measuring inequity is 0.016 (P < 0.001).
This confirms that the distribution of specialist visits was

concentrated among richer indigenous individuals, although their
level of need was similar to poorer indigenous people.

Table 3 presents results from the Erreygers's decomposition
analysis of income-related inequality for the probability of visiting
a specialist. A variable contributed (column D) to the inequality
when it was associated with a specialist visit (the AME in column B)
and was unequally distributed by across the income groups (the CI
in column C). The contributions were calculated as the product of
columns A, B and C. Variation in specialist visits due to need is
expected. Therefore, the contributions of need variables explain a
legitimate part of the inequality. However, contributions by income
and other non-need factors lead to the inequity because use of
specialists should not be dependent upon these variables. In Fig. 2,
we summarised the contributions of inequity to specialist visit
probability using the subtotal of each non-need variable of column
D in Table 3.
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Fig. 1. Concentration curves for the probability of specialist visit.

Need-related variables had a mostly negative contribution to
the overall inequality as need was more concentrated among in-
dividuals with lower incomes (negative Cls). Among the need in-
dicators, disability status (52%) accounted for the highest
contribution, followed by SAH (42%). Fig. 2 shows that income was
the largest contributor of pro-rich inequity in specialist healthcare
visits, and this was a positive contribution. In other words,
inequality in income and its positive association with specialist
visits was accountable for pro-rich inequity. If the likelihood of
visiting a specialist was equal across all income groups, the distri-
bution of the bar representing income would be zero in Fig. 2.
Private health insurance accounted for about 89% of the pro-rich
inequity in specialist visits. This is due to the fact that the proba-
bility of visiting a specialist increased with private health insurance
(positive AME) and the distribution of private health insurance was
pro-rich (positive CI). The contribution of education to inequity was
also pro-rich. On the other hand, concession cards and employment
negatively contributed towards the inequity observed in visiting a
specialist, which moved inequity towards poorer individuals.
However, the AMEs of concession card and employment indicate
that these variables were not associated with specialist visit
probability.

Discussion

Although several studies have examined the gap in healthcare
access between indigenous and non-indigenous people, there was
no empirical evidence on inequity in healthcare use within the
indigenous community in developed countries. This study used
data from a unique survey to examine, measure and explain
income-related inequity in healthcare use among the indigenous
populations living in non-remote areas of Australia. The results
show that the probability of visiting a GP in the last 2 weeks and
inpatient admission in the last year was not substantially associated
with income, after adjusting for need and other socio-economic
factors. However, we found a pro-rich inequity in the probability
of visiting a specialist. In other words, wealthier indigenous Aus-
tralians had a higher probability of using specialist services
compared to their poorer counterparts, after adjusting for need.
Decomposition analysis shows that income inequality, unequal
distribution of private health insurance and inequality in education

were the main factors contributing to the pro-rich inequity in
specialist visit probability.

The findings show no consistent relationship between educa-
tion and income with GP visit or hospital admission and are in line
with a previous study from Australia.'* Higher concentrations of
these services among poorer indigenous individuals is consistent
with the results for the general population in Australia.??? In
Australia, about 85% of GP visits do not incur any OOP costs, and
inpatient hospital services in public hospitals are provided with no
OOP payment to public patients.>® Therefore, the minimal financial
burden to use these services should lead to minimal inequity be-
tween the rich and poor. These findings are consistent with the
evidence found in most of the European countries and Can-
ada.'®?43940 The present study did not find any association be-
tween GP utilisation and concession card status, which is in
contrast with current evidence showing higher utilisation of GP
services by concession care holders (e.g. pensioners, low-income
earners) in Australia.*!

The finding of a pro-rich inequity in specialist visits is in line
with results from studies of the general population in Australia and
other developed countries.'®??? Utilisation of specialist services
could incur substantial OOP costs in the Australian setting.*> For
instance, copayment was required for in approximately 34% of
medical specialist visits made by indigenous individuals in non-
remote areas in 2012—13.? Therefore, inequity in specialist ser-
vices favouring richer indigenous individuals might be a result of
this financial barrier. However, understanding the link between
OOP costs and pro-rich bias in the distribution of specialist services
requires further investigation.

Language and cultural barriers have the potential to negatively
impact access to specialist healthcare services by low-income
indigenous individuals.*> For many indigenous persons, English is
a second language. Cultural factors include the indigenous con-
ceptualisation of health (a much more holistic approach that in-
cludes spiritual and community well-being), the importance of
kinship (and hence of relatives being able to accompany the pa-
tient), the separation of affairs into men's and women's business,
and the experience of previous racism and disadvantage. All of
these factors contribute to the discomfort of the patient and the
imbalance of power, leading to greater reluctance to visit
specialists.**

Results from the decomposition analysis reveal that income
inequality was the largest contributor to the observed pro-rich
inequity in specialist visit probability within the non-remote
indigenous Australians. After income, inequality in private insur-
ance status played a significant role in explaining the extent of pro-
rich inequity in specialist visit; the impact of education was also
found to be a contributor to this inequity. These results are similar
to the findings for pro-rich inequity in specialist visits among other
population  groups in  Australia and several OECD
countries,?%232545

This study has a few limitations. For example, the cross-
sectional design of the AATSIHS precluded the authors to draw
causal interpretations from the findings of this study. The avail-
ability of longitudinal data could resolve this limitation and a life-
course perspective would also be useful to the conclusions.
Owing to data limitation, this study used fewer indicators of need
(e.s. number of chronic conditions) compared with other
studies.”’** This study may have underestimated the extent of
inequity, as the prevalence of need is generally higher among
poorer people.'® Previous studies have demonstrated a weak rela-
tionship between the utilisation of healthcare services and income
for indigenous Australians.'* It is worth noting that errors in in-
come measurement could undermine the identification of a sys-
tematic association between income and healthcare use among
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Table 3
Factor contributors of inequality in the probability of specialist visit (Erreygers's decomposition analysis).
Contributing factors A B C D = 4(A*B*C) E = (D/EI)
Mean AME Cl Contribution % contribution
Need
Female (Ref: male) 0.591 -0.010 —0.055 0.001 0.065
Age (Ref: 18—24 years)
25-34 0.219 —0.002 —0.019 0.000 0.002
35-44 0.226 -0.013 0.088 —0.001 —0.052
45-54 0.183 —0.002 0.082 0.000 —0.006
55—-65 0.112 —0.010 —0.047 0.000 0.011
>65+ 0.088 —0.006 —0.148 0.000 0.016
Total of age —0.001 —0.030
Self-assessed health (Ref: excellent)
Very good 0.245 -0.014 0.133 —0.002 —0.091
Good 0.364 0.007 0.010 0.000 0.005
Fair 0.201 0.017 -0.124 —0.002 —0.085
Poor 0.096 0.050 —0.255 —0.005 —0.247
Total of self-assessed health —0.008 -0418
Psychological distress 10.190 0.002 —0.059 —0.005 —0.240
Disability (Ref: none)
Moderate 0.408 0.044 —0.053 —0.004 —0.190
Severe 0.091 0.095 —0.191 —0.007 —0.330
Total of disability —0.010 -0.521
Diabetes 0.091 0.024 —0.096 —0.001 —0.099
Non-need
Household Income (Ref: decile 1)
Decile 2 0.139 0.008 —0.341 —0.002 —0.076
Decile 3 0.132 0.007 —0.069 0.000 —0.013
Decile 4 0.124 0.023 0.187 0.002 0.107
Decile 5 0.086 0.003 0.396 0.000 0.020
Decile 6 0.072 0.058 0.554 0.009 0.463
Decile 7 0.063 0.045 0.690 0.008 0.391
Decile 8 0.057 0.031 0.811 0.006 0.287
Decile 9 0.041 0.060 0.909 0.009 0.447
Decile 10 0.025 0.065 0.975 0.006 0317
Total of household income 0.039 1.943
Private health insurance 0.205 0.046 0.464 0.018 0.875
Concession card 0.610 0.014 -0.291 -0.010 -0.497
Education (Ref: year 12 or older) 0.259
Year 9—-11 0.590 —0.024 —0.039 0.002 0.110
Year 8 or younger 0.143 —0.039 -0.264 0.006 0.294
Never attended 0.008 —0.078 -0.374 0.001 0.047
Total of education 0.009 0.452
Employment (Ref: employed)
Unemployed 0.106 0.017 —0.336 —0.002 -0.121
Out of labour force 0.444 0.012 -0.330 —0.007 —0.352
Total of employment —0.009 —0.473
Generalised CI of residual —0.002 —-0.057

AME, average marginal effect; CI, concentration index.
Significant AMEs are in bold, at the significance level of 0.05.

Employment

Concession card

Education

Q

Private health insurance

Household income

-0.02 001 0 001 002 0.03 004

Fig. 2. Contributing factors of inequity in the probability of specialist visit.

indigenous Australians.*® Traditional definitions of income for the
indigenous population could possibly mask this relationship, and
further research should explore the issue using different measures

of income or SES. Unavailability of data on the cost of using
healthcare services precludes understanding the implications of
financial barriers to inequity. Finally, we applied the conventional
approach to study inequity, which might not be appropriate for
analysing inequity in a vulnerable population group, such as
indigenous Australians.

Conclusions

This study presents the first analysis of income-related inequity in
healthcare service use within the indigenous Australian population
from non-remote areas. We found that income was not a significant
predictor of the probability of GP visit or inpatient admission. How-
ever, the distribution of specialist visit probability was pro-rich, after
adjusting for health need. Income inequality, unequal distribution of
private health insurance and inequality in education were the key
factors of this pro-rich inequity in specialist visit. There is a need for
policies to reddress this inequity faced by low-income indigenous
people living in non-remote areas of Australia.
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