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Background: To date, incidence data for kidney failure in Australia have been available for only those who
start renal replacement therapy (RRT). Information about the total incidence of kidney failure, including
non–RRT-treated cases, is important to help understand the burden of kidney failure in the community and the
characteristics of patients who die without receiving treatment.

Study Design: Data linkage study of national observational data sets.
Setting & Participants: All incident treated cases recorded in the Australia and New Zealand Dialysis and

Transplant Registry (ANZDATA) probabilistically linked to incident untreated kidney failure cases derived from
national death registration data for 2003-2007.

Predictor: Age, sex, and year.
Outcomes: Kidney failure, a combination of incident RRT or death attributed to kidney failure (without RRT).
Measurements: Total incidence of kidney failure (treated and untreated) and treatment rates.
Results: There were 21,370 incident cases of kidney failure in 2003-2007. The incidence rate was

20.9/100,000 population (95% CI, 18.3-24.0) and was significantly higher among older people and males
(26.1/100,000 population; 95% CI, 22.5-30.0) compared with females (17.0/100,000 population; 95% CI,
14.9-19.2). There were similars number of treated (10,949) and untreated (10,421) cases, but treatment rates
were influenced highly by age. More than 90% of cases in all age groups between 5 and 60 years were treated,
but this percentage decreased sharply for older people; only 4% of cases in persons 85 years or older were
treated (ORs for no treatment of 115 [95% CI, 118-204] for men �80 years and 400 [95% CI, 301-531] for
women �80 years compared with women who were �50 years).

Limitations: Cross-sectional design, reliance on accurate coding of kidney failure in death registration data.
Conclusions: Almost all Australians who develop kidney failure at younger than 60 years receive RRT, but

treatment rates decrease substantially above that age.
Am J Kidney Dis. 61(3):413-419. © 2013 by the National Kidney Foundation, Inc. Published by Elsevier Inc. All
rights reserved.
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Chronic kidney disease (CKD), particularly kid-
ney failure, imposes a substantial health burden

in the Australian community. It is estimated that 1 in 9
Australian adults older than 25 years have some
degree of CKD.1 CKD contributed to �10% of all
deaths in 20072 and 15% of all hospitalizations in
2009-2010,3 most of which were for maintenance
dialysis. Treatment of CKD accounts for almost 2%
of allocated direct health care expenditures, and these

costs are increasing in magnitude and as a proportion
of total spending.4

To date, incidence data for kidney failure in Austra-
lia and most other countries have been available for
only those who start renal replacement therapy (RRT),
referred to here as “treated” kidney failure. Outcomes
for all patients receiving RRT for whom kidney function
is not anticipated to recover and the intention to treat
is long term are captured by the Australia and New
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Zealand Dialysis and Transplant Registry (ANZDATA).5

Information about the total incidence of kidney fail-
ure, which includes those who die of kidney failure
without long-term commencement of RRT (referred
to here as untreated kidney failure), is important to
help understand the full burden, as well as the charac-
teristics, of patients who die without receiving treat-
ment, whether by choice or lack of access. Such
information also might help better understand differ-
ences6 in the incidence of RRT between countries.

This study expands on results previously published
in an Australian government report titled End-Stage
Kidney Disease in Australia: Total Incidence 2003-
2007.7 It builds on a method used elsewhere to deter-
mine kidney failure end points in cohort studies.8-10

These studies used data linkage to estimate the num-
ber of people with kidney failure (or CKD more
generally) who did not receive RRT. However, each of
these followed up a particular cohort (eg, the National
Health and Nutrition Examination Survey [NHANES]
in the United States) rather than directly determining
the national incidence.

The aim of this study was to estimate the total inci-
dence of kidney failure in Australia for 2003-2007. This
was done by linking 2 nationwide data collections—
ANZDATA and national mortality data, thereby captur-
ing and allowing analysis of all cases of kidney failure
regardless of whether managed with RRT.

METHODS

Data Set Sources andDefinitions

Kidney failure cases were identified from 2 different data
sources. The first was ANZDATA. The second was the Australian
Institute of Health and Welfare National Mortality Database,
which includes cause of death and demographic information for all
deaths registered in Australia starting in 1965. A third data source,
the National Death Index, was used in the linkage process to
determine the overlap between the 2 main data sources, described
later.

An incident case was defined as a case newly registered on
ANZDATA in 2003-2007 (treated kidney failure) or a death
registered in 2003-2007 with kidney failure recorded as a cause,
but which was not recorded in ANZDATA (untreated kidney
failure).

Kidney failure in mortality data was defined as chronic renal
failure (International Classification of Diseases, Tenth Revision
[ICD-10] codes N18.0, N18.8, and N18.9), hypertensive renal
failure (ICD-10 codes I12.0, I13.1, and I13.2), or unspecified renal
failure (ICD-10 code N19) as an underlying cause of death, or
chronic renal failure, end-stage (ICD-10 code N18.0), as an associ-
ated cause of death. The underlying cause of death refers to the
condition that started the course of events leading directly to a
person’s death. The associated cause of death refers to any other
condition thought to have contributed to the death. Mortality data
were used to estimate the incidence of untreated cases because by
definition, people with kidney failure show signs or symptoms of
kidney failure to the extent that they require RRT,11 and survival
for those who do not receive RRT is likely to be short.12-14 Thus,
year of death can be used as a proxy for incidence year.

To avoid double counting, ANZDATA was linked to the Na-
tional Death Index using probabilistic linkage based on identifying
information, including date of birth, name, sex, date of death, and
postal code of residence. ANZDATA cases used in the linkage
process were all patients receiving treatment in Australia between
2003 and 2007 (regardless of when treatment began), as well as
any cases of patients lost to follow-up, to make certain that cases of
kidney failure in the mortality data were not mistakenly assigned
to the untreated group. These data then were linked to National
Mortality Database data (which can be linked to National Death
Index data through a unique identifier). If cases were present in
both ANZDATA and National Mortality Database data, they were
counted only once as treated cases. Approval for the data linkage
and analysis was obtained through the Australian Institute of
Health and Welfare Ethics Committee.

Statistical Analysis

Total incidence rates were analyzed using Poisson regression, with
year, age (in 5-year groupings), and sex as covariates. Interaction
between age group and sex and between age group and year also were
tested for significance using type ��� analysis.15 Denominator popula-
tion data came from the Estimated Resident Population series pro-
duced by the Australian Bureau of Statistics.16

Logistic regression analysis was used to examine treatment rates
with RRT. For this, the relationship between year, age group, and
sex and the probability of no treatment was assessed. Because of
the small number of cases in persons younger than 50 years, age
groups were set as those younger than 50 years and then 5-year age
groups up to 80 years or older. The interaction between age group
and sex also was taken into consideration in the model. Hosmer-
Lemeshow test and C statistic were used to assess goodness of fit.

P � 0.05 was considered statistically significant for main effects
and interactions. All analyses were done using SAS Enterprise
Guide, version 4.3 (SAS Institute Inc).

RESULTS

Total Incidence

There were 21,370 incident cases of kidney failure
in 2003-2007, comprising 10,949 treated cases and
10,421 untreated cases. The overall incidence rate was
20.9/100,000 population (95% confidence interval
[CI], 18.3-24.0). The incidence rate increased substan-
tially with age, particularly among those older than 70
years, with 63% of all new cases being individuals 70
years or older. The age-adjusted total incidence was
higher for males than females (26.1/100,000 popula-
tion [95% CI, 22.5-30.0] vs 17.0/100,000 population
[95% CI, 14.9-19.2]); however, this sex difference
was not apparent at younger than 40 years (Table 1).

TreatmentRates

Overall, there were similar numbers of treated and
untreated cases. However, this varied greatly with
age. A very high proportion of cases in younger
people were treated: �90% in all age groups between
5 and 60 years. The percentage treated decreased
sharply in older people, with only 4% of new cases of
persons 85 years or older treated (Figs 1-3).

Logistic regression confirmed that treatment rates
were influenced highly by age. The odds of not
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