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Abstract:

Background:

A detailed analysis of waitlisting for deceased donor kidney transplantation in Australia has not
previously been reported. We aimed to determine if patient characteristics associated with

waitlisting identify areas of potential inequality in access to transplantation in Australia.

Methods:

A competing risk time-to-event model was used to determine predictors of waitlisting for all adult
incident renal replacement therapy patients in Australia between 2006-2015. Secondary analysis
was performed to determine predictors of overall access to transplantation (using a combined

outcome of waitlisting and living donor transplantation).

Results:

The cohort consisted of 21,231 patients with a median age of 63 years. Overall, 4,361 (20.5%) were

waitlisted and 1,239 (5.8%) received a living donor transplant without being previously waitlisted.

Primary analysis revealed that medical comorbidities, older age, smoking status and body mass
index, were all significant predictors of waitlisting and that and there was variation in waitlisting
practice across states Despite adjustment for the above factors, demographic characteristics

including Indigenous ethnicity (SHR 0.46, [95%CI 0.38-0.55]), female gender (SHR 0.46, [95%Cl 0.38-
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0.55]), and residence in a regional area (SHR 0.88 [95%Cl 0.81-0.95]) were also associated with a

lower likelihood of waitlisting.

Secondary analysis showed younger age and higher socioeconomic advantage were additional

predictors of overall access to transplantation, driven by higher rates of living donor transplantation.

Conclusion:

Demographic as well as clinical characteristics are associated with reduced likelihood of waitlisting
for kidney transplantation in Australia. Further analysis and auditing should be considered to

determine if this reflects other, unmeasured factors or highlights a need to address inequality.
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Main Text:

Background

For many patients with end stage kidney disease (ESKD), transplantation offers superior survival and
quality of life compared to dialysis, and is associated with reduced burden of health care costs (1-4).
In Australia, around 75% of renal transplants come from deceased donors(5). The Australia and New
Zealand Dialysis and Transplantation Registry (ANZDATA) publishes annual waitlist stock and flow
data (6), however, a detailed analysis of the predictors of transplant waitlisting for incident renal

replacement therapy (RRT) patients in Australia has not been previously reported.

Studies in the United States(7,8), United Kingdom(9,10), Canada(11), France(12,13) and other
transplantation jurisdictions(14) have consistently found inequalities in completion of transplant
work up and waitlisting for patients on dialysis based on patient factors including race, gender,
socioeconomic status and regional factors. Commentary based on publicly available registry data has
questioned the low proportion of prevalent dialysis patients on the renal transplant waitlist in
Australia(15) and qualitative analysis of nephrologists’ perspectives on waitlisting has revealed
tensions between advocating for the best treatment for their own patients, maintaining professional
integrity and protecting centre reputation, and maximising societal benefit(16). Although small,
single centre audits have helped identify some barriers to timely transplant waitlisting(17), a review
of national practice is required to understand current waitlisting practices and identify potential

areas of inequality that may require targeted interventions.
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The Transplantation Society of Australia and New Zealand (TSANZ) provides guidance on recipient
eligibility criteria for deceased donor kidney transplant waitlisting(18). In order to be eligible for
waitlisting in Australia a person must be receiving dialysis for the treatment of ESKD, have a low
anticipated likelihood of perioperative mortality, and have an anticipated 80% likelihood of survival
at five years post-transplantation. It is acknowledged that based on these criteria, some patients

who might benefit from a kidney transplant will be deemed ineligible for listing.

The National Health and Medical Research Council’s (NHRMC) ‘Ethical guidelines for organ
transplantation from deceased donors’ state that there must be no unlawful or unreasonable
discrimination against potential recipients based on a number of factors including, but not limited
to; race, cultural beliefs, gender, age, disability, social status, sexual preference, location of

residence or capacity to pay for treatment(19).

We aimed to provide a detailed description of access to waitlisting for renal transplantation in
Australia for incident RRT patients and determine if patient factors associated with access to
transplantation identify potential inequalities that may require further investigation or targeted

interventions.

Methods

Data Sources:

A de-identified data extract from the ANZDATA registry was used in the analysis. ANZDATA is a
binational clinical quality assurance registry that collects data on all patients receiving RRT for ESKD

in Australia and New Zealand. Waitlist data from the National Organ Matching System (NOMS), an
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Australia wide database and application used in maintaining the kidney waitlist, organ donor testing
and organ allocation is incorporated into the ANZDATA database for auditing and reporting
purposes. ANZDATA collects data from all patients receiving RRT in Australia and New Zealand under
an opt-out consent process approved by the Central Adelaide Local Health Network Human

Research Ethics Committee. Data on waitlisting in New Zealand were not available for this analysis.

Inclusion/exclusion criteria:

All incident RRT patients in Australia during the 10-year period from 1% July 2006 to 30" June 2015
were included in the analysis. Patients aged less than 18 years at the time of commencing RRT were
excluded. Patients who were waitlisted for multi-organ transplants were excluded, as were those
who had recovery of native renal function sufficient to cease RRT. Patients who received deceased
donor kidney transplants prior to waitlisting (n=7) were excluded, these may include data errors or

exceptional clinical circumstances.
Outcome:

The primary outcome was time to first active waitlisting for deceased donor transplantation. Death
and living donor transplantation were considered competing events. Patients were censored at 31st
December 2015 or date of last follow up. Secondary analyses were conducted both with living donor
transplant as the outcome of interest and with a combined endpoint of deceased donor waitlisting

or living donor transplantation.
Predictors:

The following predictor variables were examined: year of commencing RRT, age at commencing RRT,

gender, primary cause of ESKD, comorbidities at time of commencing RRT (vascular disease (a
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composite of ischaemic heart disease, peripheral vascular disease and cerebrovascular disease),
chronic lung disease, diabetes as a comorbid condition (i.e. presence of diabetes in patients whose
primary renal disease is not diabetic nephropathy), smoking status, history of non-skin cancer), body
mass index (BMI), late referral to a nephrologist (commencement of RRT within 90 days of referral),
Indigenous ethnicity, state in which RRT was commenced, quintile of socio-economic disadvantage
(derived from the Australia Bureau of Statistics (ABS) Socio-Economic Indexes for Areas (SEIFA) )(20)

and remoteness based on postcode of residence (collapsed to three categories)(21).

Statistical analysis:

Characteristics of the cohort are reported. The observed first outcome for patients with sufficient
follow up time at specified time points (6 months, 1, and 5 years) post commencing RRT is reported

by age group.

Survival analysis was conducted using competing risk time to event regression models using
methods described by Fine and Gray(22), with results presented as subdistribution hazard ratios
(SHR). Continuous variables (age and BMI) were categorised into clinically relevant groupings. SHR
for states are presented relative to the balanced grand mean of all states. Predictors were
considered for inclusion in the multivariate model if significant on univariate analysis using a p value
threshold of <0.2. The proportional subhazard assumption was tested using visual inspection of
plotted Schoenfeld residuals. Where there were violations of this assumption, time dependent
covariates were introduced to create a piecewise model. Time varying covariates were created for 3
predictor variables, non-skin cancer, smoking history and late referral, with separate subhazard

ratios estimated for each time period.
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Tests were considered to be statistically significant at a p value <0.05. Analyses were conducted in

Stata/IC 15.1 (StataCorp, College Station TX, USA).

Results:

Population:

A total of 21,213 incident RRT patients were included in the analysis. The median age was 63 years
old (IQR 51-73) and 38.2% of patients were female. Table 1 shows the characteristics of the overall
cohort. The median follow-up time was 3.02 years (IQR 1.46-5.25). At the completion of the follow
up period a total of 4,361 patients (20.6%) had been waitlisted, 1,239 (5.8%) had received a living
donor (LD) transplant without being listed and 7,800 (36.8%) had died without being ever waitlisted

(table 2).

Observed outcome at specified timepoints:

Overall, 6.7% of patients were waitlisted by 6 months after commencing RRT, this increased to
12.1% at 1 year and 21.3% at 5 years for patients with a sufficient duration of follow up time to
observe all outcomes. An additional 4.3%, 5.0% and 6.6% had received a living donor transplant
without previously being waitlisted by 6 months, 1 year and 5 years respectively. There was a
substantial difference in outcome a specified time points between age groups (Figure 1). By 1 year
post commencing RRT, 33.0% of 18-24 year-old patients had been waitlisted, with 22% having
received a LD transplant without being listed and 2.2% dying without being listed or transplanted.

This compares with 15.3% of 55-64 year-old patients being listed, 5.1% receiving a LD transplant and
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8% dying prior to other endpoints. Only 2 of the 4,301 patients over the age of 75 years at time of

commencing RRT prior to 2015 were waitlisted by 1 year.

Survival Analysis:

The cumulative incidence for each competing outcome by age group is shown in figure 2.

The results of univariate and multivariate models are shown in table 3. All predictor variables, with
the exception of year of commencing RRT, were significantly associated with the primary outcome of
deceased donor waitlisting on univariate analysis. In the fully adjusted model, all comorbidities
included (diabetes, vascular disease, respiratory disease, history of cancer) were associated with a
lower likelihood of waitlisting, as were older age groups. There was a difference in waitlisting
practice across a number of Australian states, although some significant associations seen on

univariate analysis were attenuated in the multivariate model.

Indigenous patients were less likely to be waitlisted or transplanted compared to non-indigenous
patients (SHR 0.46, [95%Cl 0.38-0.55]), as were female patients compared to males (SHR 0.85,
[95%CI 0.80-0.91]). Residing in a regional area was associated with a reduced likelihood of waitlisting
compared to urban patients (0.88, [95%Cl 0.81-0.95]), however, remote location did not have a
significant association in the adjusted model. The association of socioeconomic disadvantage and
reduced likelihood of waitlisting seen on univariate analysis was not seen in the fully adjusted

model.

Both underweight and obese patients were less likely to be waitlisted or transplanted compared to

patients in the normal BMI range (SHR 0.81 [95%CI 0.67-0.97], 0.83 [95%Cl 0.76-0.89], respectively).

This article is protected by copyright. All rights reserved.



The association between cigarette smoking at time of commencing RRT and waitlisting was only
seen in the first 12 months of RRT, and was stronger for current smokers than for former smokers
(SHR 0.47 [95%CI 0.41-0.55] and 0.81 [95%CI 0.75-0.88], respectively, comparisons to the non-
smoking group). The negative effect of late referral to a nephrologist was most pronounced in the
first six months after starting RRT (SHR 0.45 [95%Cl 0.39-0.53]) and was actually associated with
increased waitlisting in the period later than 12 months after starting RRT (SHR 1.22 [95%ClI

1.09,1.37)).

Secondary analyses of overall access to transplantation (a composite endpoint of deceased donor
waitlisting and living donor transplantation) and of living donor transplantation are also reported in
table 3 (models 2 and 3, respectively). Of note, in the combined model, younger age groups (18-24
and 25-39) and patients with higher socioeconomic advantage (SEIFA 4" and 5% quintiles) were
more likely to receive living donor transplants and had greater overall access to transplantation

compared to the reference populations (age 40-54 and SEIFA 3" quintile, respectively)
Discussion

We present the first detailed description of kidney transplant deceased donor waitlisting practice for
adults with incident ESKD in Australia and report factors associated with waitlisting in this
population. This study confirms a number of expected findings, including that increased comorbid
burden and older age are strongly associated with a decreased likelihood of waitlisting, and also
highlights variations across specific populations that require further exploration to determine if

these observed differences represent inequities that may require targeted interventions.

Although age is not a specific criterion for kidney transplant waitlisting in Australia, there is an

association between older age and risk of death as well as age and comorbid burden. The decreased
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rate of waitlisting for older patients may represent appropriate implementation of TSANZ guidelines
on excluding patients with <80% anticipated 5-year survival post-transplant from the waiting list.
However, numerous studies have demonstrated that transplantation confers a survival advantage
for elderly patients compared to remaining on dialysis for those deemed suitable for
transplantation(2,23-25), albeit in a highly selected cohort. Furthermore, although studies are
limited, there are likely to be quality of life and economic benefits of transplantation for this

population also(26).

Patients aged 65 years and older accounted for 46% of all new incident RRT patient in Australia in
2015(27) but made up only 7.3% of patients active on the transplant list at the end of that year(6).
By contrast, older people represent a growing proportion of the kidney transplant waiting list in
many countries with the percentage of patients aged 65 years and older on the US waitlist increasing
from 14.5% in 2005 to 22% in 2015(28). International practice varies widely with a 2012 study
showing transplant listing rates for patients starting RRT aged >65 years of up to 24% in Norway,
compared to ~6% in Austria, Scotland and the Netherlands(14). Of note, a study of elderly patients
transplanted in Norway between 1990-2005 reported an 5 year actuarial survival post-transplant of
56% in patients aged 70 years and older and 72% in patients aged 60-69 years(29), suggesting that a
substantial number of older patients listed in Norway would not meet the criterion for listing used in
Australia. As the number of older persons reaching ESKD continues to increase, it is important that
patients are educated about all treatment options, including supportive care and transplantation,
and that decisions regarding waitlisting for transplantation are based on consideration of the
individual’s best interests as well as appropriate resource utilisation whilst avoiding discrimination

based on age.
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Australia’s Indigenous population experiences a disproportionally high burden of chronic disease
compared to non-indigenous Australians(30), including kidney disease, with rates of RRT eightfold
higher in the Indigenous population(31). Reduced access to transplant waitlisting and
transplantation for Indigenous people has previously been reported(32) and post-transplant
outcomes are poorer for Indigenous recipients(33) . Recent qualitative research examining the views
of Indigenous patients on kidney transplantation has highlighted an intense interest in
transplantation within this community, undermined by limited knowledge about transplantation and
multiple barriers to effective communication with health professionals(34). Efforts to improve equity
in access to transplantation for Indigenous Australians not only require a better understanding of the
factors that predict outcomes in this population, but will also rely on developing collaborative

partnerships with Indigenous communities to address specific barriers to access.

We found significant differences in waitlisting and transplantation practice based on geographical
location in Australia, similar to many other countries(8-10,12). A number of factors vary across
states including patient demographics, health system structure and the clinical cultures that
individuals work within. For example, the Northern Territory (NT) has the highest percentage of
Aboriginal and Torres Strait Islander people (25.5% compared with the national average of 2.8%(35))
many of whom live remotely; following adjustment for these factors, commencing RRT in the NT
was not associated with reduced access to waitlisting. The variation across other states may reflect
other, unmeasured population differences. In our secondary analysis, we found that two states
(Western Australia and Tasmania) that were less likely to waitlist patients were associated with
higher rates of living donor transplantation. Each geographical region comprises multiple
autonomous parent renal units, and practice may vary between units in the same region. Further

centre level analysis that was beyond the scope of this study is required to determine if variation in
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waitlisting practice across Australia represents appropriate implementation of national guidelines
based on local population characteristics or whether interventions may be required to standardize

opportunities for patients across the country.

In access to kidney transplantation, as in many aspects of health care and broader society, women
experience a systemic disadvantage compared to men. Our finding that after adjustment for other
factors, women remained 15% less likely to be waitlisted is consistent with international
experience(12,36,37). And our observed lower likelihood of living donor transplantation for women
is consistent with the well documented higher proportion of female-to-male compared to male-to-
female living donors(38). These gender discrepancies likely represent a complex of biological and
sociocultural determinants(39—-41). Segev et al reported that age and comorbidities were effect
modifiers of gender disparities in access to renal transplantation in the US population, concluding
that there was no disparity for women in general but rather marker disparity for older women and
those with comorbidities(37). We saw the effect size of female gender increase in our multivariate
model compared with univariate analysis (SHR 0.85 vs 0.91), however, the exploration of effect
modifiers was beyond the scope of this paper. Further analysis, clinical auditing and patient
engagement is needed to identify and work towards eliminating any systematic or cultural gender-

based discrimination that is contributing to these observed differences.

While there was no association between younger age groups (18-24 and 25-39, compared with the
reference group 40-54) or more socioeconomically advantaged groups and waitlisting on our
primary analysis, secondary analysis using a composite endpoint of waitlisting or living donor
transplantation showed significant advantages for these groups. This is consistent with our

previously reported finding that socioeconomic status is associated with lower rates of living, but not
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deceased donor kidney transplantation in Australia(42). Studies in the United States have also
reported an association between markers of socio-economic prosperity such as insurance status and
successful completion of transplantation work up(7,43). This finding highlights the importance of
considering all potential pathways to transplantation for incident RRT patients when assessing equity

of access and targeting interventions to address this.

As with any registry-based study, our conclusions are limited by the variables available. We chose to
include only the major comorbidities reported to ANZDATA which are more universally collected
than the free text ‘other comorbidity’ field. We also used only comorbidities reported at time of
commencing RRT rather than those that developed whilst on dialysis but prior to listing to simplify
our models. Information about reasons for not listing was not available and in many cases, may have
reflected patient choice or other unmeasured factors such as additional comorbidities or adherence
to medical therapy. Our dataset was also unable to accurately identify other vulnerable population
groups such as recent migrants or persons with mental health conditions, who may also be at risk of
reduced access to transplantation. Our analysis provides a broad overview of factors that predict
access to transplantation; further analysis such as multilevel modelling, detailed exploration of
variable interactions and clinical auditing that was beyond the scope of this paper, may yield further

insights into waitlisting practice.

Conclusion

We present the first detailed description of kidney transplant waitlisting practices in Australia. It is
expected that factors associated with poor outcome post transplantation such as comorbid medical
conditions and older age would also be associated with lower likelihood of waitlisting, and these

finding likely represent appropriate implementation of current guidelines. However, we also
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highlight differences in access to waitlisting based on a number of additional demographic factors
including gender, ethnicity and location of residence. Further analysis and clinical audit are required
to determine if these differences represent other, unmeasured factors or whether targeted

interventions are required to improve equity in access to waitlisting in Australia.
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Table Legends:

Table 1: Demographics and clinical characteristics of Australian adult incident renal replacement
therapy patients (2005-2015). RRT renal replacement therapy; GN glomerulonephritis; PKD
polycystic kidney disease; VUR vesicoureteric reflux; SEIFA socioeconomic indexes for area (lower

indices indicate greater disadvantage)

Table 2: First observed outcome and median time to event for adult incident renal replacement
therapy patients (2005-2015). Censored patients are those who were lost to follow up prior to
experiencing an event or who remained on dialysis at the conclusion of the follow up period. Note
that 54% of living donor transplants performed without patients being waitlisted were pre-emptive,

hence median time to event is 0 days. IQR interquartile range.
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Table 3: Results of competing risk regression univariate and multivariate models. Note that
subhazard ratios for States are referenced to the balanced grand mean for all states. LDTx living
donor transplantation; SHR sub hazard ratio; PKD polycystic kidney disease; VUR vesicoureteric
reflux; SEIFA socioeconomic indexes for area; RRT renal replacement therapy. *p value <0.05 **p

value <0.01

Figure Legends:

Figure 1: First observed outcome at selected time points following commencement of renal
replacement therapy by age group. Not that only patients with sufficient duration of follow up to

capture all events are included. RRT renal replacement therapy

Figure 2: Cumulative incidence of each competing outcome for all adult patients commencing renal
replacement therapy in Australia July 2006-July 2015 by age group. Note differences in Y axes. RRT,

renal replacement therapy.
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Table 1

Total Number of Incident
Patients
Age at RRT, median (IQR)

Age categories
18-24
25-39
40-54
55-64
65-74
>=75
Gender
Female
Primary renal disease
GN
PKD/VUR
Diabetes
Other
Ethnicity
Non-Indigenous
Indigenous
BMI categories
Underweight
Normal
Overweight
Obese

Comorbidities at Commencing RRT

Vascular Comorbidity
Comorbid diabetes
Chronic Lung Disease
History of non-skin Cancer

Smoking History
Never Smoked
Current Smoker
Former Smoker

Referral Timing

Late Referral
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21,213

63 (51, 73)

385 (1.8%)

1694 (8.0%)
4501 (21.2%)
4812 (22.7%)
5263 (24.8%)
4558 (21.5%)

8102 (38.2%)

4690 (22.2%)
1945 (9.2%)
7422 (35.1%)
7075 (33.5%)

18895 (89.8%)
2153 (10.2%)

602 (2.9%)
6537 (31.3%)
6802 (32.6%)
6913 (33.1%)

10673 (50.5%)
2444 (11.6%)
3503 (16.6%)
3503 (16.6%)

9660 (46.1%)
2547 (12.1%)

8761 (41.8%)

4304 (20.5%)



State
NT
NSW
VIC
QLD
SA
WA
TAS
ACT

758 (3.6%)
6652 (31.4%)
5018 (23.7%)
4061 (19.1%)
1568 (7.4%)
2273 (10.7%)

420 (2.0%)

463 (2.2%)

SEIFA based on post code of residence

1st Quintile

2nd Qunitile

3rd Quintile

4th Quintile

5th Quintile

Remoteness

Major city

Regional

Remote
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5042 (23.9%)
4173 (19.8%)
4195 (19.9%)
3912 (18.6%)
3739 (17.8%)

14025 (66.5%)
5805 (27.5%)
1255 (6.0%)



Table 2

First Observed Outcome Number Percentage Median time to
event, Days (IQR)

Waitlisted 4361 20.6 296 (139, 572)
Living donor transplant without being waitlisted 1239 5.8 0 (0, 205)
Death without being waitlisted 7800 36.8 774 (318, 1364)
Censored 7813 36.8 1074 (554, 1839)
Total 21213 100
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Table 3

Age Category
18-24

25-39

40-54

55-64

65-74

>=75

Gender

Female
Ethnicity

Non- Indigenous
Indigenous
Body Mass Index
Underweight
Normal

Univariate

Outcome: Waitlisting

Competing Risk: LDTx,

Death
SHR 95% ClI
1.98** 1.71,2.30
1.41%* 1.30,1.54
0.69** 0.65,0.74
0.16** 0.14,0.18

<0.01** 0.00,0.01

0.91** 0.85,0.96
0.36** 0.31,0.41
0.88 0.74,1.06

Model 1

Outcome: Waitlisting

Competing Risk: LDTx,

Death
SHR 95% ClI
0.91 0.77,1.08
0.93 0.85,1.02

Model 2

Outcome: LDTx

Competing Risk:
Waitlisting, Death

SHR

Reference

0.83** 0.77,0.90
0.2%* 0.18,0.22
<0.01** 0.00,0.01

0.85** 0.80,0.91

Reference

0.46** 0.38,0.55

0.81* 0.67,0.97

0.81

Reference
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95% CI

2.17** 1.75,2.68
1.57** 1.36,1.83

0.74** 0.64,0.87
0.24** 0.19,0.30

<0.01** 0.00,0.02

0.84** 0.75,0.95

0.11%* 0.05,0.24

0.58,1.13

Model 3

Outcome: Waitlisting or
LDTx
Competing Risk: Death

SHR 95% CI
1.36** 1.18,1.58
1.18** 1.09,1.28
0.76** 0.71,0.81
0.16** 0.15,0.18
<0.01** 0.00,0.01
0.81%* 0.77,0.86
0.36** 0.31,0.43
0.75%* 0.64,0.88



Overweight

Obese

Primary Renal Disease
Glomerulonephritis

PKD/VUR

Diabetes

Other

Comorbidities

Vascular Comorbidity
Comorbid Diabetes

Chronic Lung Disease

History of Cancer (1st Year)
History of Cancer (After 1st Year)
Smoking Status

Current Smoker (1st Year)
Current Smoker (After 1st Year)
Former Smoker (1st Year)
Former Smoker (After 1st Year)
Late Referral

Late Referral (1st 6 months)
Late Referral (6-12 months)
Late Referral (After 12 months)
Socioeconomic Disadvantage
SEIFA 1st Quintile
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0.96
0.76**

1.66**
0.22%*
0.3%*

0.22%*
0.43%*
0.32%*
0.17**
0.59**

0.6%*
1.15*
0.68**
1.03

0.38**
0.8**

1.31**

0.85**

0.89,1.03
0.70,0.81

1.53,1.80
0.20,0.23
0.28,0.33

0.20,0.23
0.38,0.49
0.29,0.36
0.13,0.22
0.49,0.71

0.52,0.69
1.00,1.31
0.63,0.73
0.94,1.14

0.33,0.45
0.69,0.92

1.17,1.46

0.78,0.94

1.06
0.83**

1.12*
0.38**
0.68**

0.54%**
0.56**
0.62**
0.28**
0.76*

0.47**

0.81**
1.67**

0.45%*
0.86

1.22**

0.98

0.98,1.14 1.07
0.76,0.89 0.61**
Reference

1.03,1.22 1.32**
0.34,0.41 0.32%*
0.62,0.74 0.69**
0.50,0.58 0.54%*
0.49,0.64 0.77
0.55,0.69 0.49%*
0.22,0.36 0.51**
0.63,0.93 1.1

0.41,0.55 0.19**
0.86,1.15 0.96
0.75,0.88 0.7*%*
1.50,1.86 2.29%*
0.39,0.53 0.17%*
0.74,1.00 0.77
1.09,1.37 1.74**
0.88,1.08 0.66**

0.94,1.22
0.52,0.71

1.15,1.51
0.26,0.41
0.59,0.81

0.45,0.64
0.60,1.00
0.37,0.65
0.36,0.73
0.63,1.94

0.14,0.27
0.57,1.62
0.62,0.81
1.63,3.23

0.13,0.24
0.51,1.17

1.23,2.47

0.53,0.80

1.07
0.69**

1.28%*
0.33**
0.64**

0.48**
0.56**
0.57**
0.3%*
0.62**

0.35**

0.57**

0.83**
11

0.32%*
0.63**

0.94

0.85**

1.00,1.14
0.64,0.74

1.19,1.38
0.30,0.36
0.59,0.69

0.45,0.52
0.49,0.63
0.51,0.64
0.25,0.38
0.52,0.74

0.30,0.40
0.50,0.65
0.77,0.89
1.00,1.22

0.28,0.37
0.55,0.73

0.85,1.05

0.78,0.93



SEIFA 2nd Quintile

SEIFA 4th Quintile

SEIFA 5th Quintile
Remoteness

Urban

Regional

Remote

State

Northern Territory

New South Wales
Victoria

Queensland

South Australia

Western Australia
Tasmania

Australian Capital Territory
Year of Commencing RRT
Per Year
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1.08

1.15%*
1.22**

0.83**
0.41%*

0.5**
1.14**
1.43%*

1.01
1.45%*
0.82%*

0.91

1.13

0.98,1.18

1.04,1.26
1.11,1.34

0.78,0.89
0.35,0.49

0.41,0.61
1.07,1.23
1.33,1.53
0.93,1.09
1.31,1.61
0.74,0.91
0.74,1.12
0.95,1.35

0.99,1.02

1.15*%

1.02
1.01

0.88**
0.81

0.83
1.13**
1.22%*

1.37%*
0.76**
0.77*
1.08

1.04,1.27 0.91
Reference

0.92,1.13 1.33%*

0.91,1.12 1.52%*

Reference
0.81,0.95 1.33**
0.63,1.04 0.86
0.65,1.07 0.64
1.04,1.22 0.79**
1.12,1.32 1.07
0.92,1.09 0.6**
1.22,1.53 1.2
0.68,0.85 1.16
0.62,0.97 2.24**
0.89,1.31 0.99

0.75,1.10

1.11,1.58
1.28,1.81

1.15,1.53
0.47,1.59

0.35,1.16
0.68,0.91
0.93,1.23
0.51,0.72
0.99,1.46
0.98,1.38
1.74,2.87
0.71,1.38

1.08

1.16**
1.24**

1.01
0.89

0.72%*
1.01
1.22%*
0.82**
1.42%*
0.82**
1.21*
0.97

0.99,1.18

1.06,1.26
1.13,1.35

0.94,1.08
0.71,1.12

0.57,0.90
0.95,1.09
1.14,1.30
0.76,0.89
1.28,1.56
0.75,0.90
1.03,1.42
0.81,1.16
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