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Summary 

Diabetes is known to cause substantial illness and death in Australia. Knowing how many 
Australians are affected by diabetes informs decision makers who plan and allocate 
resources for health services. The continuing availability of time series data on the 
prevalence of diabetes in Australia is particularly important for planning and for disease 
monitoring.  

There are several sources of diabetes prevalence data, each providing a different estimate of 
the number of cases of diabetes in Australia. Given this, the National Centre for Monitoring 
Diabetes has assessed data sources that provide national estimates of diagnosed diabetes 
prevalence. These are based on cases where a diagnosis of diabetes has been certified by a 
doctor, nurse or credentialed diabetes educator, or where an individual has reported having 
been told by a doctor or nurse that they have diabetes.  

Scope 

The national centre identified five national data sources that could be used to assess 
diagnosed diabetes prevalence: the Australian Diabetes and Obesity Lifestyle Study 
(AusDiab), the National Diabetes Services Scheme (NDSS) database, the National Health 
Survey (NHS), the Medicare Benefits Schedule (MBS) database and the Pharmaceutical 
Benefits Scheme (PBS) database.  

Three criteria were used to describe and compare the estimates of diagnosed diabetes 
prevalence derived from these data sources: how much of the diagnosed diabetes population 
is captured (coverage), how current the data are (currency) and how often new data are 
made available for the purpose of time series analysis and disease monitoring (frequency). 

Findings 

• The NHS and NDSS data are the best available sources for monitoring diagnosed 
diabetes prevalence in Australia, yielding prevalence rates of 3.6% in 2004–05. 

• Users of these estimates must be aware of coverage limitations in each of the preferred 
sources, the limitations of self-reported data in the NHS and the fact that estimates of 
diabetes subtypes have not been assessed. 

• Linking the NDSS database, the MBS database and the PBS database would assist in 
finding further cases of diabetes not counted in the NDSS data.
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1 Introduction 

Purpose of this study 
Diabetes is known to cause substantial morbidity and mortality in Australia. Estimates of 
diabetes prevalence (the number of cases of the condition in the population at a given time) 
inform decision makers who plan and allocate funding for health services. The continuing 
availability of trend data on the prevalence of diabetes in Australia is important for disease 
monitoring and for planning. But there are several different estimates of the number of cases 
of diabetes in Australia.  

Given this, the National Centre for Monitoring Diabetes (NCMD) identified a need to assess 
the various sources of data that provide national estimates of diabetes prevalence. The only 
way to estimate total diabetes prevalence (both diagnosed and undiagnosed cases) is 
through blood measurements in a representative survey. The prevalence of diagnosed 
diabetes can be determined through counts of people using diabetes specific services and 
medicines and self-reports of a diagnosis in response to a national population survey  
(Box 1.1). 

This report aims to describe and evaluate estimates of diagnosed diabetes prevalence from 
national data sources and to recommend a preferred source based on three main criteria—
the coverage of the diabetes population, currency of the data source, and frequency of 
updates to the data source. 

More specifically, this report aims to answer three main questions.  

1. What are the main strengths and limitations of each national source of diagnosed 
diabetes prevalence estimates? 

2. What is the preferred national source of diagnosed diabetes prevalence estimates for 
monitoring diabetes in Australia? 

3. How can estimates of diagnosed diabetes prevalence be improved? 

 

Box 1.1: Terminology used in this report 

In this report, we use the term ‘diagnosed diabetes’ to refer to cases of diabetes where a diagnosis has 
been certified by a doctor, nurse or credentialed diabetes educator or an individual self-reports having 
been told by a doctor or nurse that they have diabetes. The different classes of diagnosed diabetes are 
described later in this chapter. 

The term ‘total diabetes’ includes cases of ‘diagnosed diabetes’ and cases where diabetes is newly 
identified in individuals who reported they had not previously been diagnosed with the condition. 
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Structure of this report 
This report consists of four chapters: introduction, characteristics of available data sources, 
comparison of estimates from the selected data sources, and discussion and conclusions. 

Chapter 1 provides a brief overview of the current status of diabetes in Australia and 
discusses the undertaking to estimate diabetes prevalence. 

Chapter 2 provides an overview of the different data sources used in this study, a detailed 
description of each source and a summary analysis against the criteria of coverage, currency 
and frequency. 

Chapter 3 presents a comparison of estimates of diagnosed diabetes prevalence among 
Australians of all ages, by age and sex and across two time periods (2001 and 2004–05) from 
two preferred data sources. 

Chapter 4 discusses the findings of the report and outlines directions for future analyses.  

Diabetes in Australia 
Diabetes mellitus (diabetes) is a serious chronic disease causing substantial morbidity, 
premature death, disability, reduced quality of life and financial cost. Diabetes is marked by 
high blood glucose levels resulting from defective insulin production, insulin action or both 
(WHO 1999). There are several types of diabetes, each with different causes and clinical 
patterns. The three main types of diabetes are Type 1, Type 2 and gestational diabetes. 

International studies show that the prevalence of diabetes is rising globally. There are a 
number of reasons for this, including an increase in the rates of obesity and physical 
inactivity, as well as population ageing (IDF 2006; Wild et al. 2004). Other factors include 
better detection of diabetes and longer survival of affected individuals (Colagiuri et al. 2005). 
Australia follows this global trend.  

Self-reported data show that 4% of Australians had a diagnosis of diabetes in 2007–08 and 
the proportion of reported cases has more than doubled since 1989–90. In Australia in 2003, 
diabetes and its complications were estimated to account for over 8% of the total disease 
burden. In 2005, diabetes was directly responsible for 3% of all deaths and contributed to a 
further 6% of deaths (AIHW 2008). It is known that some population groups are at higher 
risk of developing diabetes, namely Indigenous Australians, Australians born overseas, 
Australians living in rural and remote areas and Australians living in areas of lower 
socioeconomic status (AIHW 2008). But due to data constraints, the analyses presented in 
this report are based on the total Australian population only. 

Estimating diabetes prevalence 
Regular estimates of diagnosed diabetes prevalence are important for planning and 
providing services for people with diabetes, identifying specific population groups at high 
risk, developing effective prevention strategies and monitoring the effectiveness of these 
strategies over time and examining the impact of diabetes on the health system (Robinson et 
al. 1997). Although it is clear that diabetes is a major problem for the health and wellbeing of 
many Australians, there are several different estimates of, and methods for estimating, the 
number of Australians affected.  
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The two main types of estimates available in Australia are total prevalence and diagnosed 
prevalence.  

Total diabetes prevalence 

Total diabetes prevalence includes both diagnosed and previously undiagnosed diabetes. 
Diagnosed diabetes includes cases where a diagnosis is certified by a doctor, nurse or 
credentialed diabetes educator or an individual self-reports having been told they have 
diabetes by a doctor or nurse. Previously undiagnosed diabetes includes cases where a 
diagnosis is made in an individual who has not reported a diagnosis.  

Knowing total diabetes prevalence provides a count of the true number of Australians with 
the condition and, therefore, the number of Australians likely to require services for diabetes 
and treatment for diabetes complications in the future. 

An estimate of total prevalence in the population is often difficult to obtain. In many cases 
diabetes has no obvious symptoms and can go undiagnosed, and therefore untreated, for a 
long time. Diabetes is diagnosed on the basis of a person’s blood glucose level under certain 
conditions. The best estimate of total diabetes prevalence would come from a representative 
sample of the Australian population who were tested in this way. A survey of this nature is 
expensive and logistically difficult, and it has been some time since one was conducted in 
Australia.  

The most recent measured data collected at a national level came from the 1999–2000 
Australian Diabetes, Obesity and Lifestyle Study (AusDiab), now 10 years old. The AusDiab 
study estimated that for each case of known diabetes (diagnosed diabetes) there was a case 
where diabetes was found in a participant who had not indicated that they had been 
previously diagnosed with the condition (undiagnosed diabetes). Since this study, this 1:1 
ratio has been applied to other sources of diabetes data in order to derive current total 
diabetes prevalence in Australia. This may now produce inaccurate estimates because it is 
not known if the proportion of people with undiagnosed diabetes is still the same as it was in 
1999–2000. It may be that the number of undiagnosed cases has decreased over time in line 
with increased awareness of diabetes and its risk factors in the community and with the 
implementation of incentive programs for medical practitioners to monitor people at high 
risk of diabetes. 

A national measurement survey is being developed and will provide new estimates of total 
diabetes prevalence in the Australian population. 

Diagnosed diabetes prevalence 

Knowing the prevalence of diagnosed diabetes in the Australian population is important for 
planning the funding and delivery of diabetes-specific health services, to ensure that demand 
for services are met. 

In contrast to measuring total prevalence, estimating the prevalence of diagnosed diabetes is 
a logistically easier task and there are a number of national data sources that are used for this 
purpose. These include administrative data sources such as the National Diabetes Services 
Scheme (NDSS) database, the Medicare Benefits Schedule (MBS) database and the 
Pharmaceutical Benefits Scheme (PBS) database as well as national population surveys such 
as the AusDiab study and the National Health Survey (NHS).  
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Each source of diagnosed diabetes prevalence is different in its collection methodology and 
the means by which a diagnosis of diabetes is determined. In summary, there are four types 
of diagnosis and these are described below. 

Self-reported: A diagnosis based on an individual’s response to a question on whether they 
recall having been told they had diabetes by a doctor or nurse. The NHS is a population-
based survey that asks respondents to self-report a diagnosis of diabetes. 

Measured: A diagnosis made on the result of a blood test performed during population 
screening or a survey. The AusDiab study is a population-based study that took blood 
samples from consenting participants to confirm a diagnosis of diabetes. 

Certified: A diagnosis made by a doctor and attested to by a doctor, registered nurse or 
diabetes educator. The NDSS requires certification of a diagnosis of diabetes before an 
individual can register for its services and benefits. 

Implied: A proxy diagnosis made on the basis of an individual accessing diabetes-specific 
services, medicines, pathology tests and doctors’ services. Diabetes status can be implied 
from the MBS and PBS data. 

In this report we compare the national data sources in relation to their estimates of the 
prevalence of diagnosed diabetes. These estimates exclude cases of gestational diabetes as it 
is not meaningful to estimate the prevalence of this condition due to its transient nature. Due 
to limitations in data availability and quality, analyses by diabetes subtypes (Type 1 and 
Type 2) are not presented in this report. 
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2 Characteristics of available data 
sources 

This chapter provides background information on each data source analysed in this report. 
Table 2.1 gives a brief overview of the data sources. A more detailed description is provided 
in the following section. 

The data sources assessed in this report to estimate diagnosed diabetes prevalence are: 

• Australian Diabetes, Obesity and Lifestyle Study (AusDiab) 

• National Health Surveys (NHSs) 

• National Diabetes Services Scheme (NDSS) administrative database 

• Medicare Benefits Schedule (MBS) administrative database 

• Pharmaceutical Benefits Scheme (PBS) administrative database. 

Table 2.1: Overview of data sources and their characteristics 

Data source 
Collection 
method Scope and coverage and diagnosis type 

Years of interest 
(diagnosed prevalence 
estimates)  

Australian Diabetes, 
Obesity and Lifestyle 
Study baseline 
component 

Population-
based survey 

 

• Diagnosed and undiagnosed cases 

• Age ≥ 25 years 

• Self-reported and measured 

• 1999–2000 (3.7%, 
measured) 

• 1999–2000 (4.2%, self-
reported) 

National Health 
Surveys 

Population-
based surveys 

• Diagnosed cases only 

• People living in private dwellings but excludes very 
remote population 

• All ages 

• Self-reported 

• 2001 (3.3%) 

• 2004–05 (3.6%) 

National Diabetes 
Services Scheme  

Administrative 
data 

• Diagnosed cases only 

• People registered with the scheme, to access 
subsidised diabetes management products and services 

• All ages 

• Certified 

• 2000 (4.3%) 

• 2001 (3.1%) 

• 2004–05 (3.6%) 

Medicare Benefits 
Schedule 

Administrative 
data  

• Diabetes-related medical services for which an eligible 
claim has been processed 

• People who had a GP annual cycle of care for diabetes 
and/or received a Medicare rebate for a pathology test 
for HbA1c or fructosamine 

• All ages 

• Implied 

• 2004–05 (3.0%) 

Pharmaceutical 
Benefits Scheme  

Administrative 
data  

• Diabetes-related pharmaceuticals for which an eligible 
claim has been processed 

• People who have filled a prescription for subsidised 
diabetes medicines or blood glucose testing strips 

• All ages 

• Implied 

• 2004–05 (3.0%) 
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The Australian Diabetes, Obesity and Lifestyle Study 

Currency and frequency of estimates 

The Australian Diabetes, Obesity and Lifestyle Study (AusDiab) was conducted by the 
International Diabetes Institute (now BakerIDI Heart and Diabetes Institute) from May 1999 
to December 2000. The study was designed to provide national estimates of the prevalence of 
diagnosed (known) and undiagnosed (newly diagnosed) diabetes using a diagnostic blood 
test in adults aged 25 years and over. It also provided measurements of blood pressure, 
blood lipids, blood glucose, body fat, height and weight and waist and hip circumference. As 
well as self-reported information on presence of cardiovascular disease, blood pressure 
lowering and lipid-lowering medicine use, diet, smoking, alcohol consumption, physical 
activity, and general health and wellbeing. The study is the most recent national source of 
measured biomedical data on diabetes status currently available. 

Estimates of diagnosed diabetes prevalence from the AusDiab study are weighted to the 
1998 resident population.  

In 1999–2000, the estimate of measured diabetes prevalence was 3.7% and the estimate of 
self-reported diabetes prevalence was 4.2% of the Australian population aged 25 years and 
over. 

A smaller follow-up survey was conducted in 2005.  

Coverage of the diabetes population 

Using a stratified cluster sampling method, the study selected adults aged 25 years and over 
residing in 28,033 private dwellings from all Australian states and territories except the 
Australian Capital Territory. Clusters were based on the Australian Bureau of Statistics 
(ABS) census collection districts (CDs) which are geographical units each containing 
approximately 225 dwellings. CDs were then randomly sampled. However, before sampling, 
some exclusions were made due to financial and logistic constraints of the project and to 
ensure that over-representation of known high prevalence groups did not occur. Some 
initially sampled CDs were replaced for various, mostly logistical, reasons (Dunstan et al. 
2001).  

Of the 28,033 households selected, contact was achieved with 19,214 and 17,129 of these 
households were considered eligible. Sixty-seven per cent (11,479) of these eligible 
households participated in the interview, resulting in 20,257 individuals completing the 
interview. Fifty-five per cent (11,247) of individuals who completed the interview also 
attended the biomedical examination. When the households that were unable to be contacted 
are taken into account, the response rate was 37% (Dunstan et al. 2002). 

As the response rate declined at various stages of sample selection, the final sample at 
physical examination that was weighted to the total Australian population may not have 
been representative enough of the population at some ages and therefore bias may have been 
introduced. In particular, males aged 25–34 years and 35–44 years and females aged  
25–34 years were under-represented in the sample, while in other age groups both males and 
females were over-represented. 
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The study (based on measured diagnosis data) yielded two diabetes groups: those with 
diagnosed diabetes (known) and those with previously undiagnosed (newly diagnosed) 
diabetes. These two groups were determined using the blood glucose concentration 
classifications outlined in Diagnosis and classification of diabetes mellitus (WHO 1999).  

People with diagnosed diabetes included all those on diabetes treatment in the form of 
insulin or tablets (or both) at the time of the study and those who had ever been told by a 
doctor or nurse that they had diabetes and had fasting blood glucose or 2-hour post load 
glucose values over the threshold for diabetes.  

People with undiagnosed diabetes were classified as those who were not taking medicines 
for the treatment of diabetes at the time of the study and had not previously been told by a 
doctor or nurse that they had diabetes, and had fasting blood glucose or 2-hour post load 
glucose values over the threshold for diabetes (Dunstan et al. 2001).  

Total diabetes prevalence can be determined from the AusDiab data by summing those 
respondents in the diagnosed diabetes group and those in the undiagnosed diabetes group. 

The self-reported component of the algorithm for determining those respondents with 
diagnosed diabetes may not be a reliable measure of diabetes prevalence and may result in 
an over or under-count of diabetes. An over-count may result from respondents confusing 
the name of the disease or recalling a doctor or nurse had mentioned the possibility of the 
disease without making a definitive diagnosis. It was estimated that nearly 9% of survey 
respondents who self-reported they had been told by a doctor or nurse that they had 
diabetes, did not have blood glucose levels in the diabetes range. Heightened community 
awareness of some conditions like diabetes may also inflate self-reports of the condition.  

Conversely, an under-count may occur where a condition, like diabetes, has few or no 
symptoms in the early stages and requires minimal treatment and, although a diagnosis may 
have been made, an individual does not recall or does not report this diagnosis when 
surveyed. Such cases would contribute to the ‘newly diagnosed’ component of the 
prevalence of total diabetes derived from the AusDiab study. 

The asymptomatic nature of early diabetes can also mean a respondent may be unaware that 
they have the condition, has never sought medical attention and has never been diagnosed, 
as was shown in the many cases of newly identified diabetes in the AusDiab study. 

Women who reported they were pregnant did not undergo the biomedical test. 
Consequently, cases of gestational diabetes mellitus (GDM) are not included in the AusDiab 
estimates of diagnosed diabetes prevalence. 

The questions and methods used to identify people with diabetes are outlined in Box 2.1. 
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Box 2.1: Survey questions and methods used to derive the diabetes population from 
the 1999–2000 AusDiab study 

Self-reported diagnosed diabetes status 

Have you ever been told by a doctor or nurse that you have diabetes? 

- Yes 

- No 

What treatment (for diabetes) are you currently receiving? 

- Diet only 

- Insulin 

- Tablets 

- Insulin and tablets 

- Other 

Plasma diabetes status (measured) 

Known diabetes mellitus (diagnosed)—Self-reported diabetes status response is ‘Yes’ and currently 
receiving treatment for diabetes and either fasting or post load glucose values are in the diabetic 
range.  

New diabetes mellitus (undiagnosed)—Self-reported diabetes status response is ‘No’ and either 
fasting or post load glucose values are in the diabetic range.  

Source: BakerIDI 2008. 

National Health Survey  

Currency and frequency of estimates 

The National Health Survey (NHS) is conducted periodically by the Australian Bureau of 
Statistics (ABS) with surveys in 1977–78, 1983 (known then as Australian Health Survey), 
1989–90, 1995, 2001, 2004–05 and 2007–08. The next survey will be conducted in 2010–11. 

The NHS is designed to obtain national benchmarks and provide trend data on a wide 
variety of health issues including health status, health service use and lifestyle behaviours 
that affect an individual’s health.  

The estimates of diagnosed diabetes prevalence are based on self-reported information and 
weighted to the December 2004 non-remote, private resident population. 

In 2004–05, the estimate of self-reported diabetes was 3.6% of the Australian population. 

The most recent survey was conducted in 2007–08 with detailed data expected to be available 
in late 2009. Summary results released recently show a self-reported diabetes prevalence of 
4.0% in 2007–08 (ABS 2009). 

Coverage of diabetes population 

The ABS uses a multistage area sampling method to randomly select residences. One adult 
aged 18 years and older is selected from each residence to be interviewed for the survey. One 
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child, where applicable, is also interviewed in each household either via an adult proxy or 
themselves, with parental consent, if the child is aged 15–17 years. 

The NHS is a survey of persons residing in private dwellings in Australia, both urban and 
rural, in all states and territories. Persons who resided in other dwellings at the time of 
survey, such as hotels, motels, hospitals, nursing homes and persons who did not normally 
reside in Australia are excluded. 

In this report the two most recent National Health Surveys with full available data, 2001 and 
2004–05, are used. In 2001, the ABS had full responses from 92% of eligible households that 
led to a sample size of 26,863 persons. In 2004–05, the ABS had complete responses from 90% 
of eligible households, resulting in a sample size of 25,906 persons.  

The NHS estimates of prevalence may have a level of inaccuracy because they are based on 
self-reports of a diagnosis of diabetes. The limitations of self-reported data and how they 
affect estimates of diagnosed diabetes prevalence were mentioned previously. 

As the 2001 and 2004–05 surveys used similar methodologies, most data items are 
considered directly comparable between surveys, within the general limits of comparability 
resulting from small changes in the questions about diabetes.  

Only those respondents who reported diabetes as a long-term condition are included in the 
numerator population. Due to the high levels of error associated with estimates of Type 1 
diabetes, analyses by diabetes subtype have not been included in this report. 

The questions used to identify the diagnosed diabetes population are outlined in Box 2.2.  
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Box 2.2: Survey questions used to derive the diabetes population from the 2001 and 
2004–05 NHS 

NHS 2001 

Have you ever been told by a doctor or nurse that you have: 

- Diabetes? 

- High sugar levels in your blood or urine? 

What type of diabetes were you told you have? 

- Type 1 (insulin dependent diabetes mellitus/juvenile onset diabetes) 

- Type 2 (non-insulin dependent diabetes mellitus/adult onset diabetes) 

- Gestational (pregnancy) 

- Diabetes insipidus 

- Other (specify) 

- Don’t know 

Do you currently have (diabetes/high sugar levels)? 

- Yes 

- No 

- Don’t know 

 

NHS 2004–05 

Have you ever been told by a doctor or nurse you have diabetes? 

- Yes  

- No 

What type of diabetes were you told you have? 

- Type I (insulin dependent diabetes mellitus/juvenile onset diabetes/Type A) 

- Type II (non-insulin dependent diabetes mellitus/adult onset diabetes/Type B) 

- Gestational (pregnancy) 

- Diabetes insipidus 

- Other  

- Type unknown 

Do you currently have diabetes? 

- Yes 

- No  

- Don’t know  

Sources: ABS 2005, 2006. 
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National Diabetes Services Scheme database 

Currency and frequency of estimates 

The National Diabetes Services Scheme (NDSS), established in 1987, is a subsidy scheme 
operated by Diabetes Australia Ltd for the Australian Government. The NDSS supplies 
blood and urine testing strips, syringes, needles and insulin pump consumables at 
subsidised prices to people with diabetes who register for its benefits. In order to register 
with the NDSS, an individual must receive certification of a diagnosis of diabetes from a 
doctor, nurse or credentialed diabetes educator. As an administrative database, the NDSS 
data are updated continuously. The AIHW receives quarterly updates and can produce 
annual (calendar and financial year) reports of diabetes prevalence from 1987 onwards. 

For calculating rates of people with diabetes, the appropriate 30 June population was used as 
the denominator for calendar year estimates and the 31 December population was used as 
the denominator for financial year estimates. 

In 2004–05, 3.6% of the Australian resident population (at 31 December 2004) was registered 
with the NDSS and had a certified diagnosis of diabetes. 

Estimates of certified diabetes prevalence are also available for 2005–06, 2006–07 and  
2007–08. 

Coverage of the diabetes population 

The number of registrants on the NDSS can be counted to estimate diabetes prevalence. 
However, registration is voluntary and therefore, it is likely that a proportion of people with 
diagnosed diabetes are not registered with the Scheme. Diabetes Australia estimates that the 
NDSS covers 80%–90% of people with diagnosed diabetes (Diabetes Australia 2008b). In 
addition, some people with diabetes may not know of the existence of the NDSS or the 
benefits of joining. Others may manage their diabetes primarily by regulating their diet and 
increasing their level of physical activity and therefore not have a high level of need for the 
Scheme’s services. Diabetes management products may also be purchased through the PBS. 
When these products are purchased through the NDSS, they do not count towards the PBS 
safety net. This fact may contribute to non-registration, as people may choose to purchase 
through the PBS instead in order to reach the safety net earlier and receive a higher level of 
subsidy for other pharmaceuticals. Although purchasing through the NDSS will not 
contribute to the safety net, once the PBS threshold has been reached NDSS registrants can 
use the resulting concessions to access NDSS products at a greatly reduced cost. For current 
prices of NDSS and PBS diabetes management products, see Table A1 and Table A2. 

It is possible for an individual to register with the NDSS more than once—either in a 
different state, through a different doctor or when their insulin requirement changes. While 
every effort was made to remove duplicates from the data set, it is possible that the existence 
of duplicate records in the NDSS leads to an overestimate of the number of people with 
diagnosed diabetes in Australia.  

An estimate of the extent of duplicate records in the NDSS data set can be derived from the 
National Diabetes Register (NDR). The NDR includes people with diabetes who began 
insulin treatment on or after 1 January 1999. The NDR is created, in part, from the NDSS 
database. Twenty-three per cent of the 571,000 records on the June 2008 NDSS data set were 
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in scope for the NDR and just over 391 (0.3%) of these records were duplicates. While this 
represents only a subset of the NDSS, it provides an approximation of the proportion of 
duplicate records entering the NDSS and the extent to which this contributes to an over-
count of people with diagnosed diabetes in this data set. 

Counts of the number of people on the NDSS database are used to estimate diagnosed 
diabetes prevalence. All registrants known to have died were removed from the analysis. 
The NDSS database has a death flag variable but does not record date of death. Among 
records with a death flag, the date when the record was last modified has been used as a 
proxy for the date of death. The date of last modification variable was introduced to the 
NDSS in late 2002. As a result, deaths that occurred before this cannot be differentiated by 
year and have all been removed from the analysis. A potential consequence of this is that 
more than the true number of deaths occurring among NDSS registrants up to and including 
the years 2000 and 2001 will be counted and removed from the prevalence estimates for these 
years, resulting in an underestimate. It is also possible that in subsequent years there may be 
some deaths that are not recorded on the NDSS.  

Registrants with a diagnosis of gestational diabetes mellitus have been removed from the 
prevalence estimate. 

While diabetes type is recorded on the NDSS registration form, changes in terminology affect 
the accuracy of diagnosis of type over time. For this reason, analyses by type of diabetes have 
not been included in this report. 

Medicare Benefits Schedule database 

Currency and frequency of estimates 

The Medicare Benefits Schedule (MBS) covers medical services and tests subsidised by the 
Australian Government. Included are services for the ongoing management of diabetes such 
as pathology tests and general practitioner (GP) ‘annual cycles of care’ recommended for 
diabetes. Only services billed to Medicare Australia are recorded on a central database. MBS 
records have a unique patient identifier that can be used to track information on individual 
patients over time, giving a long-term picture of their medical management. This type of 
analysis is outside the scope of this project. However, people receiving MBS services specific 
to diabetes can be counted to estimate diabetes prevalence. As an administrative database 
the MBS is updated regularly. Comparable data on services for diabetes are available from 
2001 onwards, by both calendar and financial year. 

In 2004–05, the prevalence of implied diabetes was 3.0% of the Australian resident 
population (at 31 December 2004) based on the ‘probable’ and ‘possible’ MBS cohorts (see 
below). 

Data are also available to calculate diabetes prevalence for 2005–06, 2006–07 and 2007–08. 

Coverage of the diabetes population 

Clinical guidelines for the management of diabetes recommend performing an HbA1c test or 
fructosamine test at least once a year for ongoing diabetes management (DA & RACGP 2008) 
(see Box 2.3 for an explanation of these tests).  
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Box 2.3: Description of pathology tests used to monitor diabetes and explanation of 
the diabetes annual cycle of care 

Both fructosamine and HbA1c tests are used as monitoring tools to help people with diabetes control 
their blood sugar (glucose). HbA1c is the more widely accepted test and forms part of the diabetes 
annual cycle of care. 

What is an HbA1c test? 

As glucose circulates in the blood, some of it spontaneously binds to haemoglobin, the protein that 
carries oxygen in red blood cells. This combination is called glycated haemoglobin A1c (HbA1c) (also 
called glycosylated haemoglobin). The amount of HbA1c formed is directly related to the amount of 
glucose in the blood. If diabetes is not well controlled, blood glucose levels are high, causing higher 
HbA1c levels. HbA1c levels do not change quickly since red blood cells live for 3–4 months. Because 
of this, the amount of HbA1c in blood reflects the average amount of glucose in blood during the last 
few months. HbA1c is a measure of blood glucose control in patients with diabetes and gives a 
relatively good indication of how strict blood sugar control has been over the 3 months before the test. 

What is a fructosamine test? 

Fructosamine test is a blood test that can detect overall changes in blood glucose control over a 
shorter time-span than the HbA1c test and may be useful in situations where the HbA1c cannot be 
reliably measured. Instances where fructosamine may be a better choice than HbA1c include: rapid 
changes in diabetes treatment; diabetes in pregnancy; red blood cell loss or abnormalities. 

Since the range of fructosamine concentrations in people with well-controlled diabetes may overlap 
with that of people who do not have diabetes, the fructosamine test is not useful as a screen for 
diabetes. 

The diabetes annual cycle of care 

The key elements to this annual cycle of care are: 

• Assess diabetes control by measuring HbA1c—at least once every year 

• Ensure that a comprehensive eye examination is carried out—at least once every 2 years 

• Measure weight and height and calculate BMI—at least twice every cycle of care  

• Measure blood pressure—at least twice every cycle of care 

• Examine feet—at least twice every cycle of care 

• Measure total cholesterol, triglycerides and HDL cholesterol—at least once every year 

• Test for microalbuminuria—at least once every year 

• Provide self-care education—patient education regarding diabetes management 

• Review diet—reinforce information about appropriate dietary choices 

• Review levels of physical activity—reinforce information about appropriate levels of physical 
activity 

• Check smoking status—encourage cessation of smoking (if relevant) 

• Review of medicines—medicine review. 

Sources: DA & RACGP 2008; DoHA 2007. 
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Two cohorts were established from the MBS data for 2004–05 (see Box 2.4 for the algorithm 
used to create the cohorts):  

• The ‘probable diabetes cohort’ includes patients who had an annual cycle of care and/or 
had at least two HbA1c or fructosamine tests in 2004–05 or one such test in 2004–05 and 
another test in 2003–04 or 2005–06.  

• The ‘possible diabetes cohort’ includes patients who did not have an annual cycle of care 
in 2004–05, had only one HbA1c or fructosamine pathology test in 2004–05 and did not 
have such a test in either 2003–04 or 2005–06.  

These latter patients do not fit into the algorithm derived from the diabetes management 
guidelines and therefore there is some doubt about whether or not they have been diagnosed 
diabetes. It is possible that an isolated HbA1c test across a 3-year period indicates use of the 
test for the screening or diagnosis of diabetes. The result of such a screening test is not 
recorded on the MBS database. Therefore, this cohort may comprise mostly people without 
diabetes.  

However, there are other factors that can explain why some patients with diagnosed diabetes 
may only have one test recorded on the MBS in a 3-year period: 

• The ‘coning’ process (see page 15) may result in some tests for an individual not being 
recorded on the database at all.  

• Patients who have changed from being a general patient to being covered by the 
Department of Veterans’ Affairs National Treatment Account, as well as those public 
patients treated (and tested) by doctors in public hospitals, outpatient clinics or 
emergency departments may only have one test captured by the MBS during the 3-year 
period. 

Box 2.4: Method and rules for identifying people with diabetes from MBS records 

Rules for probable diabetes cohort 

Count the number of people who have had a ‘diabetes annual cycle of care’ (MBS items 2517, 2518, 
2521, 2522, 2525, 2526, 2620, 2622, 2624, 2631, 2633, 2635) in 2004–05 

and/or have had: 

at least one HbA1c test (MBS items 66551, 66554) or fructosamine test (MBS item 66557) in  
2004–05 and, have had a second test in 2003–04, 2004–05 or 2005–06. 

Three years’ patient claims data are needed to estimate the probable diabetes prevalence in 2004–05. 

Rules for possible diabetes cohort 

Count the number of people who have had only one HbA1c test (MBS items 66551, 66554) or 
fructosamine test (MBS item 66557) in 2004–05 and have had no such test in 2003–04 or 2005–06 

and; 

have not had a ‘diabetes annual cycle of care’(MBS items 2517, 2518, 2521, 2522, 2525, 2526, 2620, 
2622, 2624, 2631, 2633, 2635) in 2004–05. 

Three years’ patient claims data are needed to estimate the possible diabetes prevalence in 2004–05. 

 

The MBS estimate of diagnosed diabetes presented here includes both the ‘probable’ and 
‘possible’ diabetes cohorts. While it is likely that a proportion of people in the ‘possible’ 
cohort do not have true diagnosed diabetes, excluding this cohort from the total could result 
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in an under-count of diabetes cases in this data set. As a result the combined cohort, 
representing the upper limit of the MBS estimate, has been used. 

Those services that qualify for Medicare subsidy, performed by a registered provider, and 
for which a claim has been processed by Medicare Australia as at 30 June 2007, are included 
in the calculation of the MBS implied diabetes prevalence estimate (both ‘probable’ and 
‘possible’). Medicare data variables used include the patient’s age and sex, date of service 
and patient anonymous identifier. MBS item numbers included are shown in Table 2.2. 

Table 2.2: MBS items used to count people receiving management for diabetes mellitus  

Measure(a) MBS item number 

Pathology test for HbA1c 66551, 66554 

Pathology test for fructosamine 66557 

General practitioner consultation involving completion of 
minimum requirements of an annual cycle of care for a patient 
with diabetes 

2517, 2518, 2521, 2522, 2525, 2526, 2620, 
2622, 2624, 2631, 2633, 2635 

(a) More detail on these measures can be found in Box 2.2. 

Source: DoHA 2007. 

MBS data may not capture all people with diabetes. The MBS data do not capture: services 
that qualify for benefits under the Department of Veterans’ Affairs National Treatment 
Account; or services provided in public hospitals to public patients, services provided in 
outpatient clinics, emergency departments or other publicly funded programs of public 
hospitals; or services provided by doctors who are not registered Medicare providers. Also, 
people who self-manage their diabetes without medical supervision will not be captured.  

The MBS data can be limited by item ‘coning’, a process where the Health Insurance 
Pathology Services Table Regulations limit the entitlement to Medicare benefits for 
pathology services. Under the coning rule, where four or more MBS items of pathology 
testing services are ordered for a particular patient on the same day, the Medicare benefits 
will only be paid for the three items with the highest schedule fees. The effect of this is that 
the MBS pathology data include only those tests billed to the MBS after interpretation of the 
order by the pathologist and after selection of the three most expensive tests. This effect will 
not be random. For example, in an order of four tests to review the status of a patient with 
diabetes, it is likely that the HbA1c test will be the least expensive and will ‘drop off’ the 
billing process due to coning. This results in an underestimate of the number of HbA1c tests 
ordered by GPs (AIHW: Britt et al. 2005). Coning only applies to GP ordered pathology tests 
outside hospitals. 

Anecdotal evidence suggests that in Australia, the HbA1c test is used increasingly as a 
screening tool to diagnose diabetes, and also in the assessment of cardiovascular risk in 
people without diabetes (NDDWG 2008). Research from the United States has shown that 
HbA1c increases the sensitivity of screening in high-risk patients (Perry et al. 2001). If the 
HbA1c test is being used in Australia for screening and assessment purposes, then it is 
possible the MBS estimate of diabetes prevalence includes people who do not have 
diagnosed diabetes. 

It is also possible that the estimate may include some cases of gestational diabetes, as it is not 
possible to determine diabetes type from these data. 
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Pharmaceutical Benefits Scheme database 

Currency and frequency of estimates 

The Australian Government subsidises diabetes medicines and blood glucose testing strips 
under the Pharmaceutical Benefits Scheme (PBS). Patients using diabetes medicines and 
testing strips can be identified to estimate a proportion of diabetes prevalence. This will be 
an underestimate as not all people with diabetes require diabetes-specific medicines. Some 
people will get products they need (for example, blood glucose testing strips) from other 
sources such as the NDSS and some will not use these products. As an administrative 
database the PBS is updated regularly. Comparable data on medicines and products for 
diabetes management are available from 2002 onwards, by both calendar and financial year. 

In 2004–05, the prevalence of implied diabetes was 3.0% of the Australian resident 
population (at 31 December 2004). 

Data are also available to calculate diabetes prevalence for 2005–06, 2006–07 and 2007–08. 

Coverage of the diabetes population 

The use of diabetes medicines and/or blood glucose testing strips for diabetes implies an 
individual is being treated for diabetes. 

Medicines to treat diabetes and blood glucose indicator strips to monitor diabetes that were 
used to count people with diabetes accessing PBS services are shown in Table 2.3. People 
who accessed PBS services to obtain at least one of these items in each year were considered 
to have diabetes. 
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Table 2.3: PBS items used to count patients receiving treatment for diabetes mellitus 

Medicine class    PBS item number 

Insulin     

 Fast acting insulin    8571D, 8435Y, 8084L, 8212F, 1713E, 1531N, 1762R 

 Intermediate acting insulin   1711C, 1533Q, 1761Q, 1718K 

 Combined fast & intermediate    8609D, 8390N, 1426C, 1425B, 8006J, 1763T, 2062M  

 Long acting insulin 1722P 

Oral hypoglycaemic agents      

Metformin 2430X, 1801T, 8607B 

 Glibenclamide   2939Q 

 Gliclazide   8535F, 2449X 

 Glimepride    8450R, 8451T, 8533D, 8452W   

 Glipizide   2440K 

 Pioglitazone    8691K, 8692L, 8693M, 8694N, 8695P, 8696Q   

 Rosiglitazone   8687F, 8688G, 8689H, 8690J 

 Acarbose    8188Y, 8189B 

Blood glucose indicator strips  

 Disc electrode sensor    8176H  

 Electrode strips   
2926B, 8522M, 8573F, 8608C, 2891E, 8557J, 8634K, 
8723D, 8766J, 8749L 

 Reagent strips   
2890D, 2914J, 2917M, 2919P, 8053W, 8190C, 8739Y, 
8759B 

Source: DoHA 2008. 

The information held on the PBS database is restricted to subsidised prescriptions where the 
cost of a pharmaceutical item is greater than the patient contribution level and where a 
pharmacist required reimbursement and made a claim. Box 2.5 details the criteria applied to 
diabetes medicines for inclusion in the PBS. The statistics used in this report do not include 
medicines supplied by private prescriptions or medicines supplied under the Repatriation 
Pharmaceutical Benefits Scheme (RPBS)—a separate scheme run for veterans in Australia.  
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Box 2.5: Medicines for diabetes covered by the PBS 

The Pharmaceutical Benefits Scheme (PBS) subsidises the cost of a wide range of prescription 
medications, providing Australians with access to necessary and cost-effective medicines at an 
affordable price.  

Patients are grouped into two classes: general and concessional. As at 1 January 2009, general 
patients paid the first $32.90 for each PBS prescription item. For concessional patients (people with 
low incomes and sickness beneficiaries who hold a Health Care Card), the payment was $5.30 per 
prescription item. These copayments are increased on 1 January each year, generally in line with 
Consumer Price Index increases. 

Individuals and families are protected from large overall expenses for PBS-listed medicines by safety 
nets. For the calendar year to 2009, once a general patient and/or immediate family had spent 
$1,264.90, the patient copayment per item decreased to the concessional rate of $5.30. For 
concessional patients, the $5.30 copayment was not required once their expenditure on PBS items 
exceeded $318.00. 

Patients may pay more than the standard copayment where a PBS item is priced above the 
benchmark price for different brands of the same drug or the benchmark price for a particular 
therapeutic group of drugs. These additional payments do not count towards safety nets. 

The PBS data only capture dispensed medicines that are subsidised by the scheme. All insulin 
preparations are subsidised and therefore are captured, however the rules vary for oral glucose-
lowering medicines. Most older oral glucose-lowering medicines are priced below the patient 
copayment level and therefore only those scripts dispensed to concessional patients or to general 
patients who reach the safety net will be subsidised and consequently recorded on the PBS database. 
There are special conditions for subsidy of newer oral glucose-lowering medicines and therefore only 
those that meet the criteria will be subsidised and recorded on the database. 

Source: DoHA 2009. 

 

A significant limitation of this data set is that not all diabetes is managed with medicines, 
and that other diabetes management products available through the PBS can also be sourced 
from the NDSS at a reduced cost (see Table A1, Table A2). Therefore the PBS database covers 
only a subset of patients with diagnosed diabetes. Additionally, it is possible that some PBS 
medicines prescribed for the treatment of diabetes are also used to treat other conditions, 
such as polycystic ovary syndrome, or to prevent diabetes developing in people at high risk 
(Slama 2003). As diagnostic information is not available on the PBS data set it is not possible 
to separate these cases from true cases of diagnosed diabetes. 

There may be some incidental cases of gestational diabetes included in the PBS estimate, as 
this type of diabetes is managed with similar products to Type 2 diabetes and it is not 
possible to identify pregnancy status from these data.  
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Chapter summary 
This chapter described the advantages and limitations of each of the five sources of 
diagnosed diabetes data. An evaluation of these data sources against the key criteria of 
coverage, currency and frequency, are summarised in Table 2.4, below.  

Table 2.4: Summary of data source advantages and limitations, against three evaluation criteria 

Data source Criterion Advantages Limitations 

Coverage Measured diabetes status Low response rate 

Currency Most recent available data on total 
diabetes prevalence 

10 years old (1999–2000) 

AusDiab study 

Frequency  One-off cross-sectional study 

  

Coverage Representative population survey Self-reported diabetes status, excludes 
institutionalised population 

Currency 2004–05 available, 2007–08 
anticipated release in late 2009 

 

National Health 
Surveys 

Frequency 3–5 year survey cycle, from 1977–78 
to 2007–08 

 

  

Coverage Certified diabetes status Dependent on service use, voluntary 
registration 

Currency 2007–08 available  

National Diabetes 
Services Scheme 

Frequency From 1987, by calendar and financial 
year 

 

  

Coverage  Dependent on service use, implied diabetes 
status, subset of treated diabetes population, 
over-counting may occur 

Currency 2007–08 available  

Medicare Benefits 
Schedule 

Frequency From 2001, by calendar and financial 
year 

 

  

Coverage  Dependent on service/medicines use, implied 
diabetes status, subset of treated diabetes 
population, over-counting may occur 

Currency 2007–08 available  

Pharmaceutical 
Benefits Scheme 

Frequency From 2001, by calendar and financial 
year 

 

 

While the AusDiab study provides the most recent estimate of total diabetes prevalence in 
Australia, this is outweighed by the limitations of a low response rate and restricted 
population (25 years and over), lack of currency and low frequency. And although the MBS 
and PBS are current and have good frequency, this is outweighed by the limitations of 
restricted coverage and lack of diagnosis information. Based on this evaluation, the AusDiab 
study, MBS and PBS data are not analysed further. 

Of the remaining two data sources—the NHS and the NDSS—both provide reasonable 
coverage of the diabetes population, are current and have reasonable frequency. The 
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evaluation of these two data sources continues in Chapter 3 where analyses of these data are 
compared over two time periods (2001 and 2004–05), by age and sex. 
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3 Diagnosed diabetes prevalence: a 
comparison of the NHS and NDSS  

In Chapter 2, five sources of national data on diagnosed diabetes prevalence were described 
and evaluated against three criteria: coverage of the diabetes population, currency and 
frequency of available data. Three data sources, the AusDiab study, the MBS and PBS, had 
significant limitations in some or all of the criteria. The remaining two data sources, the NHS 
and the NDSS, fulfilled all the criteria to a reasonable standard and were found to be 
preferred sources of diagnosed diabetes prevalence estimates for routine monitoring in 
Australia.  

In order to make an informed decision on the preferred source of diagnosed diabetes 
prevalence estimates for diabetes monitoring in Australia, the NHS and NDSS are compared 
in this chapter by overall diagnosed diabetes prevalence and by age and sex. Two time 
periods, 2001 and 2004–05, were chosen to enable comparison with the two most recent 
National Health Surveys with complete data available. 

Only long-term cases of diabetes (that is, cases expected to last more than 6 months) have 
been included in the prevalence estimates. This excludes all known cases of gestational 
diabetes. As a result of the data limitations discussed in Chapter 2, analyses by diabetes 
subtypes are not presented. 

The preferred data sources 
The NHS is a self-reported population-based survey that is reliably representative of the 
Australian population who do not live in institutions or very remote areas. Data from self-
reported surveys can introduce bias into the estimate of diagnosed diabetes prevalence. An 
estimation of self-reporting bias was made from the 1999–2000 AusDiab study, in which 
approximately 9% of participants who self-reported having diabetes were found not to have 
blood glucose levels in the diabetes range. Diabetes prevalence data are available from the 
2001 and 2004–05 NHS. 

The NDSS is an administrative database and provides counts of people known to have 
diabetes (through certification of diagnosis by a doctor or diabetes educator) who access 
NDSS services. While diagnosis is certified, and a self-reporting bias does not exist, the NDSS 
is a based on voluntary registration and service use and it is estimated that 10%–15% of 
people with diabetes do not access diabetes services through the NDSS (Diabetes Australia 
2008b). Diabetes prevalence data based on the NDSS data set from 2001 and 2004–05 are 
presented here for comparison with the survey data, and are available from 1987.  

Diagnosed diabetes prevalence, 2001 

Overall 

The NHS estimated both a higher number and higher proportion of Australians with 
diagnosed diabetes in 2001, compared to the count of registrants on the NDSS database 
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(Table 3.1). In 2001, it was estimated from NHS self-reports that around 615,200 (3.3%) 
Australians had been told by a doctor or nurse that they had diabetes. In the same period, 
just over 607,000 (3.1%) Australians with a certified diagnosis of diabetes were registered 
with the NDSS. Males and females had similar rates in the NHS and males had a higher rate 
of diabetes compared to females in the NDSS. 

Table 3.1: Prevalence of diagnosed diabetes, NHS and NDSS, 2001 

  Prevalence (per cent) 

 People with diabetes Population  Males Females Persons 

NHS(a) 615,202 18,915,642  3.2 3.3 3.3 

NDSS(b) 607,242 19,413,240  3.3 3.0 3.1 

(a) Prevalence estimate is based on the 2001 NHS population. 

(b) Prevalence estimate is based on the 30 June 2001 Australian population.  

Sources: AIHW analysis of ABS 2001 NHS (expanded CURF, version 2); AIHW analysis of NDSS (June 2007 data set). 

In 2001, the age-distribution of diabetes among all people was similar in the NHS and 
NDSS—rising to age 65–74 years and declining at age 75 years and over (Figure 3.1, Table 
A3). The rates of diabetes were similar in both data sources among people aged 0–44 years 
and 45–54 years, and the NHS had higher rates of diabetes compared to the NDSS for all 
other age groups. The difference between age-specific rates in each data source ranged from 
0.1 to 1.5 percentage points. 
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Sources: AIHW analysis of ABS 2001 NHS (expanded CURF, version 2); AIHW analysis of NDSS (June 2007 data set). 

Figure 3.1: Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2001 

By age and sex 

In 2001, both the NHS and NDSS showed a general pattern of increasing prevalence with age 
for both males and females, followed by a decline among older females in the NHS and 
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NDSS and older males in the NDSS (Figure 3.2, Table A3). In general, both sources showed 
higher rates of diabetes among males compared to females. 

In the 2001 NHS: 

• The rate of diabetes generally increased with age for both males and females, though it 
declined among females aged 75 years and over.  

• Males had higher rates of diabetes than females at ages 45–54 years, 55–64 years and  
75 years and over.  

• Females had a higher rate of diabetes at ages 65–74 years, and were similar to males at 
ages 0–44 years. 

In the 2001 NDSS: 

• The rate of diabetes increased to ages 65–74 years for both males and females and then 
declined among males and females aged 75 years and over. 

• Males had higher rates of diabetes than females in all age groups, except at ages 0–44 
years where the male and female rates were similar. 
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Sources: AIHW analysis of ABS 2001 NHS (expanded CURF, version 2); AIHW analysis of NDSS (June 2007 data set).  

Figure 3.2: Age-specific prevalence of diagnosed diabetes, NHS and NDSS, by sex, 2001 
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Diagnosed diabetes prevalence, 2004–05 

Overall 

In 2004–05, the estimated proportion of Australians with diagnosed diabetes is the same 
from both the NHS and NDSS. The number of registrants on the NDSS in 2004–05 is higher 
than the estimate of Australians with diagnosed diabetes from the NHS (Table 3.2). In  
2004–05, it was estimated from NHS self-reports that just over 700,000 (3.6%) Australians had 
been told by a doctor or nurse that they had diabetes. In the same period, just over 733,000 
(3.6%) Australians with a certified diagnosis of diabetes were registered with the NDSS. 
Males had higher rates of diabetes than females in both data sources. 

Table 3.2: Prevalence of diagnosed diabetes, NHS and NDSS, 2004–05 

  Prevalence (per cent) 

 People with diabetes Population  Males Females Persons 

NHS(a) 700,183 19,681,538  4.0 3.2 3.6 

NDSS(b) 733,345 20,252,132  3.8 3.4 3.6 

(a) Estimate is based on the 2004–05 NHS population. 

(b) Estimate is based on the 31 December 2004 estimated resident population.  

Sources: AIHW analysis of ABS 2004–05 NHS (expanded CURF); AIHW analysis of NDSS (June 2007 data set). 

In 2004–05, the age distribution of people with diabetes was very similar in the NHS and 
NDSS. While the rate of diagnosed diabetes was highest at age 75 years and over in the 
NDSS, there was a decline from the 65–74 year age-group in the NHS (Figure 3.3, Table A4). 
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Sources: AIHW analysis of ABS 2004–05 NHS (expanded CURF); AIHW analysis of NDSS (June 2007 data set). 

Figure 3.3: Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2004–05 
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By age and sex 

In 2004–05, there is a pattern of increasing prevalence with increasing age in both the NHS 
and NDSS. Both sources show generally higher rates of diabetes among males compared 
with females aged 45 years and over (Figure 3.4, Table A4).  

In the 2004–05 NHS: 

• The rate of diabetes generally increased with age for both males and females, though it 
declined slightly for both sexes at age 75 years and over. 

• Males had higher rates of diabetes than females at ages 45–54 years, 65–74 years and  
75 years and over, and ranged from 0.8% (0–44 years) to 16.3% (65–74 years).  

• The rate of diagnosed diabetes among females ranged from 0.7% (0–44 years) to 11.7% 
(65–74 years). 

In the 2004–05 NDSS: 

• The rate of diabetes increased with age among both males and females. 

• Similar to 2001, males had higher rates of diabetes than females in all age groups, except 
0–44 years (0.7% compared to 0.9%). 
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Sources: AIHW analysis of ABS 2004–05 NHS (CURF); AIHW analysis of NDSS (June 2007 data set).  

Figure 3.4: Age-specific prevalence of diagnosed diabetes, NHS and NDSS, by sex, 2004–05 
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4 Discussion 

The most accurate estimate of the prevalence of total diabetes (diagnosed and undiagnosed) 
can only be obtained by taking a blood sample from the whole population or a 
representative sample of the population. This method identifies the undiagnosed population 
that is lacking in other methods. Other methods of collecting data on diabetes prevalence 
may incur errors such as recall bias, under-representation of patients, misunderstanding of 
questions by persons being surveyed, or be influenced by access to health services. Service 
data for diabetes can be incomplete for reasons such as self-management of diabetes and lack 
of availability of local services.  

What are the preferred sources of diagnosed 
diabetes prevalence data? 
In this report we described and evaluated five national sources of diagnosed diabetes 
prevalence data in Australia: the 1999–2000 Australian Diabetes, Obesity and Lifestyle Study 
(AusDiab), the 2001 and 2004–05 National Health Surveys (NHSs), National Diabetes 
Services Scheme (NDSS), the Medicare Benefits Schedule (MBS) and the Pharmaceutical 
Benefits Scheme (PBS). In Chapter 2, the strengths and limitations of these data sources were 
evaluated against three criteria: accuracy of coverage, currency of data and frequency of new 
estimates.  

Based on these criteria, three data sources (AusDiab, MBS, PBS) were excluded from further 
analysis in Chapter 3, for reasons summarised below:  

• The AusDiab study gives the most recent national estimate of total diabetes prevalence 
(diagnosed and undiagnosed). However, caution must be used when comparing these 
data with other sources presented in this report, due to the low response rate to the 
study and the limited age range (25 years and over). These data are now quite dated, 
being almost 10 years old. 

• The MBS and PBS databases capture a subset of people being managed or receiving 
treatment for diabetes and allow nationwide counts of individuals. The data are current 
(2007–08 data are available) and comparable time series analyses of diabetes specific 
services and medicines are possible from 2001 (MBS) and 2002 (PBS), for both calendar 
and financial years. However, these databases do not carry diagnostic information and 
rely on the availability and use of diabetes-related clinical care and medicines. The 
implied diagnosis is fraught with error as it may include people who have not been 
diagnosed with diabetes and are using medicines to treat other conditions, such as 
polycystic ovary syndrome, or who are accessing diabetes clinical services, such as 
HbA1c testing, because they are at high risk of the condition. In addition, changes to 
MBS items make time series analyses complex. 

Based on the evaluation in Chapter 2, the NHS and the NDSS were found to have reasonable 
coverage, currency and frequency of diagnosed diabetes in Australia and, following further 
analysis in Chapter 3, both are assessed as being the preferred sources of diagnosed diabetes 
prevalence data in Australia.  
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In 2004–05 the estimated prevalence of diagnosed diabetes in Australia was 3.6% for both the 
NHS and the NDSS. When analysed by sex, the NHS showed 4.0% of males and 3.2% of 
females had diagnosed diabetes, while estimates from the NDSS showed 3.8% of males and 
3.4% of females had diagnosed diabetes in 2004–05. 

How can the preferred estimates of diagnosed 
diabetes prevalence be improved? 
The analysis in Chapter 3 shows that although the NHS and NDSS were evaluated as the 
preferred sources of diagnosed diabetes prevalence and provide the highest estimates of 
diagnosed diabetes in 2004–05, they do not capture all people with diabetes (total diabetes 
prevalence). Each data source assessed in this report has the potential to capture cases of 
diagnosed diabetes not covered by others, and some overlaps are also expected between 
these populations although the extent is unknown. However, the proportion of people who 
do not register for NDSS services, do not self-report their diagnosis in survey data and do 
not access medical care or medicines for the treatment of their diabetes is unknown. There is 
also a population of unknown size with undiagnosed diabetes. The limitations in coverage of 
the preferred data sources are summarised below: 

• The NHS is a cross-sectional population survey. The estimate of self-reported diabetes 
does not rely on individuals accessing services for diabetes management and may 
therefore provide a measure of people who do not appear in the service-based MBS, PBS 
or NDSS data sets. In 2004–05 the NHS estimated 3.6% (700,183) of the Australian 
population in scope for the survey (all ages) had diagnosed diabetes. However, the 
survey methodology excludes people living in institutions and in very remote areas of 
Australia, and therefore excludes some populations at high risk for diabetes—the elderly 
and those living in very remote areas—from the prevalence estimate. In 2004–05, the 
NHS excluded 2.8% of the Australian population.  

• The NDSS captures the population with diagnosed diabetes accessing subsidised 
products through the scheme. In 2004–05 this was 3.6% (733,345) of the total Australian 
population (all ages). There is an unknown population who do not register with the 
NDSS. While estimates suggest this is around 10%–15% of all people with diabetes, it is 
not currently possible to determine the exact number, given that the number of people 
registered with the NDSS exceeds the estimate of people with diabetes from all other 
data sources. 

One way to establish a better measure of diagnosed diabetes prevalence in Australia would 
be to link the three service-based data sources examined here, the NDSS, the PBS and the 
MBS databases. These databases all record the Medicare number of the recipient of the 
service. This number could be used to link the databases at the unit (person) record level. 
Linking these data sources would help to estimate how many people with diabetes are not 
being captured by the NDSS, because they are using other medical services to manage their 
diabetes, and therefore enhance the estimate of diagnosed diabetes prevalence. However, 
there are issues with using Medicare numbers over time, as an individual may have more 
than one number in their lifetime as they move from their parents’ card to their own and as 
they marry and divorce.  

A nationally representative biomedical survey with blood samples taken would provide 
reliable measures of the prevalence of diabetes and would help validate the approach taken 
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in this report to determine the prevalence of diagnosed diabetes from existing data. In the 
absence of such a survey, data linkage between the NDSS, MBS and PBS data sets would 
assist in identifying the unknown ‘non-registrant’ population in the NDSS data set and 
contribute to a more complete enumeration of the diagnosed diabetes population in 
Australia. 

Conclusion 
• Our analysis shows that the NHS and NDSS are preferred sources of data for deriving 

regular estimates of the prevalence of diagnosed diabetes in Australia.  

• The NHS and NDSS provide estimates of diagnosed diabetes prevalence that have good 
(although incomplete) coverage of the diabetes population, are current and are updated 
frequently.  

• In 2004–05, the prevalence of diagnosed diabetes among Australians was 3.6% according 
to self-reports from the NHS and the medically certified diabetes status of registrants on 
the NDSS database. 
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Appendix: Supplementary tables 

Table A1: Cost of diabetes products available through National Diabetes Services Scheme (NDSS), 
at 2 April 2009 

 Beneficiary 

Product (no. per pack) General 
Health Care 

Card(a) 
Pension(b)/ 

DVA(c) 
Safety net 

concession(d) 
Safety net 

entitlement(e) 

 Price per pack 

Blood test strips (50–100) $7.10–$14.10 $1.10–$2.20 $0.60–$1.10 $0.60–$1.10 Free 

Urine test strips (50) $3.60 $0.60 $0.30 $0.30 Free 

Diagnostic compound tablets (36) $2.60 $0.40 $0.20 $0.20 Free 

Syringes and needles (100) Free Free Free Free Free 

Insulin pump consumables  
(10–24) $13.90–$33.40 $13.90–$33.40 $13.90–$33.40 $13.90–$33.40 $13.90–$33.40 

(a) Includes Health Care Card holders: unemployed, New Start Allowance, Low Income, Disability Allowances. 

(b)  Includes Pensioner Concession Card holders: Full Pension, Commonwealth Seniors’ Health Card. 

(c) Includes all Department of Veteran Affairs (DVA) card holders. 

(d)  Includes those who have reached the general patient safety net threshold, currently $1264.90 in a calendar year. 

(e) Includes those who have reached the concessional safety net threshold, currently $318.00 for patients with a concession card. 

Source: Diabetes Australia 2008a. 

Table A2: Cost of diabetes products available through the Pharmaceutical Benefits Scheme (PBS), 
at 1 January 2009 

 Beneficiary 

Product (no. per pack) General(a) 
Concession card 

holder(b) 
Safety net 

concession(b) 
Safety net 

entitlement(c) 

 Price per pack 

Blood test strips (50–100) $32.90 $5.30 $5.30 Free 

Urine test strips (50) $21.69–$24.21 $5.30 $5.30 Free 

Diagnostic compound tablets (36) $32.90 $5.30 $5.30 Free 

Syringes and needles Not covered 

Insulin pump consumables  Not covered 

(a) General cost to consumers without concession cards, who have not reached the safety net threshold for PBS items. 

(b)  Cost to consumers on a concession card (Pensioner Concession Card, Commonwealth Senior Card, Repatriation Health Card For All 
Conditions (gold), Specific Conditions (white) and Repatriation Pharmaceutical Card (orange, concessional patients under RPBS) or those 
who have reached the general patient safety net threshold, currently $1264.90 in a calendar year. 

(c)  Cost to consumers who have reached the concessional safety net threshold, currently $318.00 for patients with a concession card 
(Pensioner Concession Card, Commonwealth Senior Card, Repatriation Health Card For All Conditions (gold), Specific Conditions (white) 
and Repatriation Pharmaceutical Card (orange, concessional patients under RPBS). 

Source: DoHA 2009. 
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Table A3: Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2001 

 NHS  NDSS 

Age (years) Males Females Persons  Males Females  Persons 

 Per cent 

0–44 0.6 0.8 0.7  0.7 0.9 0.8 

45–54 4.1 3.1 3.6  4.5 3.4 3.9 

55–64 10.6 8.1 9.3  8.9 6.7 7.8 

65–74 11.1 13.4 12.3  12.4 10.0 11.1 

75+ 11.8 10.5 11.0  11.7 8.9 10.0 

Sources: AIHW analysis of ABS 2001 NHS (expanded CURF, version 2); AIHW analysis of NDSS (June 2007 data set). 

Table A4: Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2004–05 

 NHS  NDSS 

Age (years) Males Females Persons  Males Females  Persons 

 Per cent 

0–44 0.8 0.7 0.7  0.7 0.9 0.8 

45–54 4.9 2.9 3.9  4.5 3.7 4.1 

55–64 8.5 7.6 8.1  9.5 7.0 8.2 

65–74 16.3 11.7 13.9  14.4 11.3 12.8 

75+ 16.1 11.2 13.3  15.6 11.9 13.4 

Sources: AIHW analysis of ABS 2004–05 NHS (expanded CURF); AIHW analysis of NDSS (June 2007 data set). 



 

31 

References 

ABS 2005. NHS 2001 Questionnaire. Viewed 24 November 2008, 
<http://www.abs.gov.au/AUSSTATS/abs@.nsf/ProductsbyReleaseDate/2EAF21C0E6710
A54CA257107007819F8?OpenDocument>. 

ABS 2006. NHS 2004-05 Non-remote Questionnaire. Viewed 24 November 2008, 
<http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/465B274C7BC51829CA2571EF
001BEF57/$File/4363.0.55.002%20NHS%20and%20NATSIHS%20(non-remote)%202004-
05%20Questionnaire_2.pdf>. 

ABS 2009. National Health Survey: Summary of Results 2007-08. ABS Cat. no. 4364.0. 

AIHW 2008. Diabetes: Australian facts 2008. Diabetes series no. 8. Cat. no. CVD 40. Canberra: 
AIHW. 

AIHW: Britt H, Miller G, Charles J, Knox S, Valenti L, Henderson J et al. 2005. General 
practice activity in Australia 2004-05. General practice series no. 18. Cat. no. GEP 18. 
Canberra: AIHW. 

BakerIDI 2008. AusDiab Questionnaires. Viewed 24 November 2008, 
<http://www.diabetes.com.au/research.php?regionID=296>. 

Colagiuri S, Borch-Johnsen K, Glumer C & Vistisen D 2005. There really is an epidemic of 
type 2 diabetes. Diabetologia 48:1459-63. 

DA & RACGP 2008. Diabetes Management in General Practice: Guidelines for Type 2 
diabetes 2008/9. Canberra: Diabetes Australia. 

Diabetes Australia 2008a. National Diabetes Services Scheme-Order form. Canberra: Diabetes 
Australia. Viewed 18 June 2008, 
<http://www.diabetesaustralia.com.au/_lib/doc_pdf/ndss/Order_Form_DA102.pdf>. 

Diabetes Australia 2008b. Personal communication: Diabetes Australia representative, 
National Diabetes Data Working Group. 6 November 2008. 

DoHA 2007. Medicare Benefits Schedule Book. Canberra: DoHA. 

DoHA 2008. Schedule of Pharmaceutical Benefits. Canberra: DoHA. 

DoHA 2009. Schedule of Pharmaceutical Benefits. Canberra: DoHA. 

Dunstan D, Zimmet P, Welborn T, De Couten M, Cameron A, Sicree R et al. 2002. The rising 
prevalence of diabetes and impaired glucose tolerance: the Australian Diabetes, Obesity and 
Lifestyle Study. Diabetes Care 25:829-34. 

Dunstan D, Zimmet P, Welborn T, Sicree R, Armstrong T, Atkins R et al. 2001. Diabetes and 
associated disorders in Australia 2000: The accelerating epidmeic, Australian diabetes, 
obesity and lifestyle report. Melbourne: International Diabetes Institute. 

IDF 2006. Diabetes Atlas, 3rd Edition. Brussels: International Diabetes Federation. 

NDDWG 2008. Minutes of 42nd meeting, 6 November 2008. 

Perry RC, Shankar RR, Fineberg N, McGill J & Baron AD 2001. HbA1c measurement 
improves the detection of Type 2 diabetes in high-risk individuals with non-diagnostic levels 
of fasting plasma glucose. Diabetes Care 24:465-71. 

Robinson J, Young T, Roos L & Gelskey D 1997. Estimating the burden of diseases: 
comparing administrative data and self-reports. Medical Care 35:932-47. 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/ProductsbyReleaseDate/2EAF21C0E6710A54CA257107007819F8?OpenDocument>�
http://www.abs.gov.au/AUSSTATS/abs@.nsf/ProductsbyReleaseDate/2EAF21C0E6710A54CA257107007819F8?OpenDocument>�
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/465B274C7BC51829CA2571EF001BEF57/$File/4363.0.55.002 NHS and NATSIHS (non-remote) 2004-05 Questionnaire_2.pdf>�
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/465B274C7BC51829CA2571EF001BEF57/$File/4363.0.55.002 NHS and NATSIHS (non-remote) 2004-05 Questionnaire_2.pdf>�
http://www.ausstats.abs.gov.au/ausstats/subscriber.nsf/0/465B274C7BC51829CA2571EF001BEF57/$File/4363.0.55.002 NHS and NATSIHS (non-remote) 2004-05 Questionnaire_2.pdf>�
http://www.diabetes.com.au/research.php?regionID=296>�
http://www.diabetesaustralia.com.au/_lib/doc_pdf/ndss/Order_Form_DA102.pdf>�


 

32 

Slama G 2003. The potential of metformin for diabetes prevention. Diabetes & Metabolism 
29:S104-11. 

WHO 1999. Part 1: Diagnosis and classification of diabetes mellitus. In. Definition, diagnosis 
and classification of diabetes mellitus and its complications. Geneva: Department of 
Noncommunicable Disease Surveillance, WHO. 

Wild S, Roglic G, Green A, Sicree R & King H 2004. Global prevalence of diabetes: estimates 
for the year 2000 and projections for 2030. Diabetes Care 27:1047-53. 

 

 

 



 

33 

List of tables 

Table 2.1:  Overview of data sources and their characteristics ......................................................................5 

Table 2.2:  MBS items used to count people receiving management for diabetes mellitus .....................15 

Table 2.3:  PBS items used to count patients receiving treatment for diabetes mellitus ..........................17 

Table 2.4:  Summary of data source advantages and limitations, against three evaluation criteria.......19 

Table 3.1:  Prevalence of diagnosed diabetes, NHS and NDSS, 2001 .........................................................22 

Table 3.2:  Prevalence of diagnosed diabetes, NHS and NDSS, 2004–05....................................................24 

Table A1:  Cost of diabetes products available through National Diabetes Services Scheme (NDSS),  
at 2 April 2009 ..................................................................................................................................29 

Table A2:  Cost of diabetes products available through the Pharmaceutical Benefits Scheme (PBS),  
at 1 January 2009..............................................................................................................................29 

Table A3:  Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2001...................................30 

Table A4:  Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2004–05.............................30 

 



 

34 

List of figures 

Figure 3.1:  Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2001...................................22 

Figure 3.2:  Age-specific prevalence of diagnosed diabetes, NHS and NDSS, by sex, 2001......................23 

Figure 3.3:  Age-specific prevalence of diagnosed diabetes, NHS and NDSS, 2004–05.............................24 

Figure 3.4:  Age-specific prevalence of diagnosed diabetes, NHS and NDSS, by sex, 2004–05................25 

 



 

35 

List of boxes 

Box 1.1:  Terminology used in this report......................................................................................................1 

Box 2.1:  Survey questions and methods used to derive the diabetes population from the  
1999–2000 AusDiab study ................................................................................................................8 

Box 2.2:  Survey questions used to derive the diabetes population from the 2001 and  
2004–05 NHS ....................................................................................................................................10 

Box 2.3:  Description of pathology tests used to monitor diabetes and explanation of the diabetes 
annual cycle of care .........................................................................................................................13 

Box 2.4:  Method and rules for identifying people with diabetes from MBS records............................14 

Box 2.5:  Medicines for diabetes covered by the PBS .................................................................................18 

 
 

 

 


	Diabetes prevalence in Australia: an assessment of national data sources
	Preliminary material
	Title and verso pages
	Contents
	Acknowledgments
	Abbreviations
	Summary

	Body section
	1 Introduction
	Purpose of this study
	Structure of this report
	Diabetes in Australia
	Estimating diabetes prevalence

	2 Characteristics of available data sources
	The Australian Diabetes, Obesity and Lifestyle Study
	National Health Survey 
	National Diabetes Services Scheme database
	Medicare Benefits Schedule database
	Pharmaceutical Benefits Scheme database
	Chapter summary

	3 Diagnosed diabetes prevalence: a comparison of the NHS and NDSS 
	The preferred data sources
	Diagnosed diabetes prevalence, 2001
	Diagnosed diabetes prevalence, 2004–05

	4 Discussion
	What are the preferred sources of diagnosed diabetes prevalence data?
	How can the preferred estimates of diagnosed diabetes prevalence be improved?
	Conclusion


	End matter
	Appendix: Supplementary tables
	References
	List of tables
	List of figures
	List of boxes




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


