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FOREWORD

FROM THE ANDA PROJECT LEAD

The Australian National Diabetes Audit - Australian Quality 
Clinical Audit (ANDA-AQCA) provides an overview of the 
clinical status of people with diabetes attending services 
for diabetes care. It gives participating diabetes centres, 
endocrinologists, general practitioners and other diabetes 
health care professionals the opportunity to evaluate their 
data against their peers, enabling them to identify and 
implement mechanisms to improve outcomes for people 
with diabetes. 

This document reports on ANDA-AQCA 2019, the 
thirteenth diabetes data collection facilitated by the 
National Association of Diabetes Centres (NADC). This 
year, 80 sites participated, with de-identified clinical 
process and outcomes data collected on 6436 patients 
attending services providing diabetes care during the 
months of May through July 2019. 

We believe the information contained in this report of 
pooled data from all sites provides: 

	 i) �a unique snapshot of the current health status and 
outcomes of people with diabetes attending services 
for diabetes care in 2019 and 

	 ii) a comparison with past collections. 

ANDA-AQCA 2019 has resulted in the collection of substantial 
data that provides a framework for identification of quality 
improvement initiatives for both diabetes centres and 
other services nationally. We hope this report will be widely 
disseminated.

In this undertaking we acknowledge the generous support 
of the Australian Government Department of Health. 

The ANDA Project Executive and Scientific Advisory 
Committees would like to thank all the multidisciplinary teams 
who have participated and thus contributed to this report.

Professor Sophia Zoungas 
Project Lead on behalf of the ANDA Project Executive  
and Scientific Advisory Committees 
E: anda@nadc.net.au	

 

FROM THE PRESIDENT OF THE ADS

The Australian Diabetes Society is delighted to support 
the NADC and the ANDA-AQCA Report for 2019. This is 
an important activity that provides vital information on the 
clinical management of diabetes in Australia. 

Diabetes affects 1.3 million Australians with an estimated 
$15 billion in direct and indirect costs. Understanding how 
diabetes centres across the spectrum (from primary to 
tertiary) can improve service delivery is critical to optimally 
manage these costs and to improve the lives of people 
with diabetes. 

The ANDA-AQCA Report is a means by which services 
can develop strategies for quality improvement to provide 
better care for the person with diabetes and to reduce the 
burden of diabetes complications.

The Australian Diabetes Society would like to acknowledge 
and thank the ANDA Project Executive and Scientific Advisory 
Committee for conducting this audit and for producing the 
ANDA-AQCA Report for 2019.

Associate Professor Glynis Ross 
President, Australian Diabetes Society
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KDIGO Kidney Disease Improving Global Outcomes

LDL Low-Density Lipoprotein

NADC National Association of Diabetes Centres

NDOQRIN National Diabetes Outcomes Quality Review Initiative

NDSS National Diabetes Services Scheme

NICE National Institute for Health and Care Excellence

REDCap Research Electronic Data Capture

SD Standard Deviation

SFTP Secure File Transfer Protocol

SGLT2 Sodium-Glucose Co-transporter 2

T1DM Type 1 Diabetes Mellitus

T2DM Type 2 Diabetes Mellitus
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EXECUTIVE SUMMARY

The biennial Australian National Diabetes Audit - Australian Quality Clinical Audit 
(ANDA-AQCA) is an important quality improvement activity for services providing 
diabetes care across all states and territories of Australia. Participating diabetes 
services receive an individualised report of their diabetes practice processes and 
patient outcome data in comparison with their peers. In addition to the primary 
report received by participating sites, the pooled national report is an important 
source of cross-sectional data on the clinical status and outcomes of people with 
diabetes attending services across the country. 

ANDA-AQCA data provides a key quality improvement process, identifying site-
specific and nation-wide variations in clinical performance, which can inform the 
implementation of targeted, evidence-based quality improvement activities. This 
serves to promote best practice and high quality diabetes care, in order to reduce 
the occurrence of diabetes-related complications and to improve the quality of 
life among people living with diabetes. The addition of longitudinal linkage to the 
ANDA-AQCA activity this year, will facilitate future analysis of trends in diabetes 
health outcomes and correlation to different treatment approaches.

The analysis of data from all participating centres forms the basis of this report. 
Every effort was made to ensure data were complete and correct prior to pooling 
and analysis. Specifically, centres were given an opportunity to supply any missing 
data and to validate questionable data. This reduced missing data rates. 

Unless otherwise indicated, outcomes are reported as the percentage of patients 
who answered the question, not the percentage of the total patient group. Pooled 
data have been grouped according to the various aspects of a patient’s health status 
and clinical characteristics.

ANDA-AQCA 2019 included participating centres from every state and territory. 
This was the largest ANDA clinical audit to date, with data collected from 6436 
adult patients across 80 diabetes centres. This year there was a significant increase 
in participation from primary care diabetes services.

Areas for quality health care improvement from ANDA-AQCA 2019 include:

1. Improved reporting of glycaemic control (HbA1c not reported in 9.6%)

2. �Initiatives to capture and increase screening for retinopathy and nephropathy 
(urinary protein/albumin not reported in 41.6%)

3. Initiatives to increase screening for diabetic foot disease

4. �Initiatives to address residual CVD risk factors in the setting of primary and 
secondary prevention, with a focus on reducing prescribing and treatment gaps

5. �Models of care to manage other comorbid diseases and their impact on 
diabetes care (i.e. congestive cardiac failure, dementia, malignancy and liver 
disease)

6. �Patient education and targeted preventive efforts to reduce episodes of severe 
hypoglycaemia

“The pooled national report 
is an important source 
of cross-sectional data 
on the clinical status and 
outcomes of people with 
diabetes attending services 
across the country.”
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KEY FINDINGS

DEMOGRAPHICS - AUSTRALIAN NATIONAL DIABETES AUDIT

BLOOD GLUCOSE MONITORING - AUSTRALIAN NATIONAL DIABETES AUDIT

50% 
female  
& male

GENDER  
DISTRIBUTION

CAPILLARY GLUCOSE 
SELF MONITORING

80 PARTICIPATING 
CENTRES

CONTINUOUS  
GLUCOSE 
MONITORING  
(T1DM ONLY)

T1DM 

43.0 
years

T2DM 

63.5 
years

T1DM 

20.3 
years

T2DM 

13.4 
years

MEDIAN AGE  
OF PATIENTS

NO REGULAR BLOOD  
GLUCOSE MONITORING

MEDIAN DURATION  
OF DIABETES

6436 
patients

REPRESENTED  
TYPES OF 
DIABETES

EXPERIENCED SEVERE 
HYPOGLYCAEMIA (LAST 12 MONTHS)

T1DM 27%

T2DM 64%

Other 4%

GDM 5%

T2DM 
87.7%

T1DM 
85.8%

T2DM 
2.5%

T1DM 
14.2%

T2DM 
11.6%

T1DM 
0.8%

27%
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MANAGEMENT - AUSTRALIAN NATIONAL DIABETES AUDIT

TYPES OF GLUCOSE LOWERING DRUGS 
(T2DM ONLY)

Diet Only 5%

Tablet/s Only 34%

Insulin Only 12%

Injectables &
Insulin & Tablets 1%

Injectables &
Tablets 7%

Insulin &
Tablets 41%

MEAN HbA1C TYPE 1 INSULIN 
REGIMENS

PROPORTION OF PATIENTS 
WITH T2DM ON  
SIMULTANEOUS THERAPIES 

T2DM 
8.1%

T1DM 
8.4%

8% 
On Additional 
Non-Insulin 

Therapy

72% 
Multiple 

Daily 
Injections

28% 
Continuous 

Subcutaneous 
Insulin

26% 
on 1 

Therapy

32% 
on 2 

Therapies

42% 
on ≥3 

Therapies
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COMPLICATIONS - AUSTRALIAN NATIONAL DIABETES AUDIT

RISK FACTORS - AUSTRALIAN NATIONAL DIABETES AUDIT

MEAN 
31.7 

BMI

82% 
Overweight/ 

Obese

WEIGHT

42% 
Total  

Cholesterol 
<4.0 mmol/L

56% 
On Lipid 
Lowering 
Therapy

CHOLESTEROL

SMOKING

31% 
Past 

Smokers

12% 
Current 

Smokers

BLOOD PRESSURE

73% 
Blood  

Pressure 
<140/90 
mmHg

58% 
on  

Anti-Hypertensive 
Therapy

3.4% 
Ischaemic 

Heart 
Disease

1.4% 
Stroke

FOOT COMPLICATIONS HEART DISEASE AND STROKE

60% 
No 

Complications

28% 
1-2 

Complications

12% 
≥3 

Complications

3.9% 
End-Stage 

Kidney 
Disease

KIDNEY AND EYE DISEASE

18.9% 
Peripheral 

Neuropathy

4.9% 
Foot 

Ulceration

7.3% 
Peripheral 
Vascular 
Disease

2.7% 
Amputation

17.2% 
Retinopathy

1.3% 
Blindness

OVERALL 
COMPLICATIONS
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BACKGROUND

DIABETES CARE IN AUSTRALIA

The National Association of Diabetes Centres (NADC) established in 1994 is a national collective of diabetes centres 
brought together by a common desire to see improvement in the standard of diabetes care in Australia. With a focus on 
proactive maintenance of good health and prevention of complications, NADC diabetes centres aim to provide integrated 
care and to bridge the gap between the acute care hospital system, and the long-term chronic care provided by primary 
care and community-based services.

Supported by the Australian Diabetes Society (ADS), the NADC facilitates the ANDA initiative as part of monitoring and 
improving quality of care.

The NADC was created to establish and promote effective health care practice and, ultimately, to achieve better 
outcomes for people with diabetes. In particular, key strategies were identified including the development of standards 
of care and quality review initiatives, information provision, and training and support for health professionals in specialist 
multidisciplinary settings.

The Australian Government has identified diabetes as a major healthcare concern due to its contribution to the morbidity 
and mortality of Australians; with this, comes an ongoing need to monitor diabetic outcomes as well as benchmark 
treatment targets. 

An integrated and coordinated approach was developed in order to work towards reducing the social, human and economic 
impact of diabetes in Australia, through implementation of the Australian National Diabetes Strategy 2016-2020(1), as described 
below. The Australian Government Department of Health has provided significant ongoing support for the ANDA project.

TABLE 1. PRINCIPLES AND GOALS OF THE AUSTRALIAN NATIONAL DIABETES STRATEGY, 2016-2020

Principles

1. Collaboration and cooperation to improve health outcomes 

2. �Coordination and integration of diabetes care across services, settings, technology and sectors

3. Facilitation of person-centred care and self-management throughout their life

4. Reduction of health inequalities

5. Measurement of health behaviours and outcomes

Goals

1. Prevent people developing type 2 diabetes

2. Promote awareness and earlier detection of type 1 and type 2 diabetes

3. �Reduce the occurrence of diabetes-related complications and improve quality of life among people with diabetes 

4. Reduce the impact of pre-existing and gestational diabetes in pregnancy

5. Reduce the impact of diabetes among Aboriginal and Torres Strait Islander peoples

6. Reduce the impact of diabetes among other priority groups

7. Strengthen prevention and care through research, evidence and data
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OVERVIEW OF NADC MEMBER CENTRES

The NADC promotes mechanisms for improving the standard of care available to people with or at risk of diabetes 
through services providing diabetes care.

In 2019 there were 152 NADC member diabetes centres across Australia; these operated in a range of locations and 
facilities from major metropolitan adult and children’s hospitals to community-based services including general practices 
and pharmacies.

ARE THERE DIFFERENCES BETWEEN THE DIABETES CENTRES THAT PARTICIPATE IN ANDA?

There are 6 membership levels of NADC: 

1. Centres of Excellence  
Recognised diabetes centres that have demonstrated excellence in education, research, service delivery, practice/policy 
development and national influence. These centres must be tertiary level facilities.

2. Tertiary Care Diabetes Services 
NADC centres that have the full range of diabetes service providers including endocrinologists, credentialed diabetes 
educators, dietitians and podiatrists on staff (full-time) and who have demonstrated a high standard of care through 
service delivery and organisational capacity and have been accredited by the NADC.

3. Secondary Care Diabetes Services  
These services have a range of full and/or part-time diabetes staff but often do not have an endocrinologist as part  
of their usual team. They may be working toward accreditation as a Tertiary Care Diabetes Service.

4. Primary Care Diabetes Services 
These centres have part-time staff and work closely with the local general practitioners to provide care for people with 
diabetes.

5. Pharmacy Diabetes Services 
These centres have staff that have received training and/or have expertise in diabetes and work closely with the local 
general practitioners and allied health staff to provide additional care and services for people with diabetes.

NADC Pharmacy Diabetes Service membership is offered to groups of professional healthcare workers who have an 
active involvement in diabetes care provided in the pharmacy context, and are committed to the goals and objectives  
of the NADC and to monitoring the outcomes of their service, but do not have the full complement of services or 
resources of a larger diabetes service.

6. Network Members 
The NADC Network membership is offered to Primary Health Networks (PHNs) and Primary Care Partnerships (PCPs) 
around Australia. PHNs and PCPs work directly with general practitioners, other primary health care providers, secondary 
care providers and hospitals, to facilitate improved outcomes for patients. PHNs and PCPs are committed to providing 
efficient and effective primary health care, with objectives that align closely with those of the NADC.

NADC MEMBERSHIP DISTRIBUTION IN 2019

Centre Types Registrations

Centres of Excellence 6

Tertiary Care Diabetes Services  50

Secondary Care Diabetes Services  27

Primary Care Diabetes Services 46

Pharmacy Diabetes Services 4

Network Members 19
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WHO WILL ACCESS THE VARIOUS DIABETES SERVICES?

Most patients referred to Tertiary Care Diabetes Services, including Centres of Excellence, are referred by their general 
practitioners so that they may receive specialist assessment and treatment. Given this role, it is probable that people 
attending Tertiary Care Diabetes Services will be those with poorer glycaemic control, and with an increased number of 
comorbidities and diabetic complications.  In considering the outcomes of this data collection, it is important to remember 
that whilst Tertiary Care Diabetes Services will provide assessment and treatment, ongoing responsibility for management 
of diabetes remains with the person with diabetes and their general practitioner.

HOW THE PROJECT CAN IMPROVE THE CARE OF PATIENTS WITH DIABETES	

The results of ANDA-AQCA are expected to provide an indication of processes of care and patient health outcomes 
found amongst participating diabetes centres throughout Australia. There will likely be wide variation in these findings 
which may reflect the need for service development or revision. Sharing this information in an Annual Report will assist 
in identifying processes that may be adopted to improve education and clinical care which (once implemented) should 
result in improved outcomes for people attending those centres. In addition, a report providing comparison data for each 
individual site compared against all other sites is generated. Pooled data analysis addressing the outcome findings for all 
data fields enable sites to compare and benchmark their practice findings against other participating sites. 

HOW EFFICIENCY OF ANDA-AQCA WILL BE ASSESSED

Efficiency of ANDA-AQCA 2019 will be assessed in two ways:

• The participation rate in ANDA-AQCA itself

• The assessment of responses to the questionnaires
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1. METHODOLOGY

1.1 ETHICS APPROVAL

This is a quality audit exercise utilising de-identified patient data from de-identified sites transmitted through a trusted third 
party (the ANDA Secretariat). There is no disclosure of individual patient data. The usual ethics approval for the ANDA-
AQCA data collection will apply, namely that each site determines how to address this within their individual setting.

1.2 GOVERNANCE

Established in 2015, the ANDA Scientific Advisory Committee provides strategic guidance to ensure the objectives, 
outcomes and deliverables of ANDA, as specified by the Department of Health are achieved. This committee consists 
of representatives of key stakeholder organisations including endocrinologists, general practitioners, diabetes nurse 
educators, consumer representatives and the NADC CEO, and is working to agreed Terms of Reference with the ultimate 
vision of assisting ANDA to maintain high visibility, appropriate engagement and relevance for diabetes service delivery.

1.3 PROJECT MILESTONES

ANDA coordination and conduct is overseen by the ANDA Secretariat and operational group based at the School of Public 
Health and Preventive Medicine, Monash University in partnership with Monash Health. 

The major Project Milestones are summarised in Figure 1.  

FIGURE 1. ANDA-AQCA PROJECT MILESTONES

01
January 2019 
Revise ANDA-AQCA  
Dataset.

02
February 2019 
Revise ANDA-AQCA  
Dataset (cont’d).

03
March 2019 
Initial call for expressions  
of interest.
Formal invitations received, 
collation of site acceptances.

04

April 2019 
Formal invitations received, 
collation of site acceptances 
(cont’d).
Allocation of unique site 
codes.
Generation and distribution 
of data collection forms and 
resources.

05 May 2019 
ANDA-AQCA Data Collection.

09

September 2019 
Data entry and validation 
(cont’d).
Data queries generated  
for sites (cont’d).
Integration of returned data 
queries (cont’d).

10 October 2019 
Final Data Analysis.

11 November 2019 
Final Data Analysis (cont’d).

12 December 2019 
Site Reports sent to sites.

13
January 2020 
Draft Pooled Data Report.
Final Pooled Data Report.
Study assessment: Site 
Report Questionnaire.

06

June 2019 
ANDA-AQCA Data Collection 
(cont’d).
Data received from sites.
Data entry and validation.
Data queries generated  
for sites.
Integration of returned  
data queries.

07

July 2019 
Data received from sites 
(cont’d).
Data entry and validation 
(cont’d).
Data queries generated  
for sites (cont’d).
Integration of returned data 
queries (cont’d).

08

August 2019 
Study assessment: 
Post Data Collection 
Questionnaire.
Data received from sites 
(cont’d).
Data entry and validation 
(cont’d).
Data queries generated  
for sites (cont’d).
Integration of returned data 
queries (cont’d).
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1.4 THE DATASET

The National Diabetes Outcomes Quality Review Initiative (NDOQRIN) dataset was enhanced and used as the basis of 
this national initiative, aimed at improving diabetes care through a structured approach to patient management(2). This was 
achieved by linking the minimum dataset to the NSW Clinical Management Guidelines for Diabetes(3), with subsequent 
updates to the dataset over the years. This minimum dataset is suitable for use in primary care (where it is known as the 
‘Recommended GP Subset of the NDOQRIN Dataset’), specialist practice and diabetes centre settings. Enhancements 
and deletion/addition of data fields have occurred over the years to reflect feedback from participating centres, as well as 
the latest research in diabetes quality improvement. Enhancements were made to ensure comprehensive capture of the 
variables necessary to analyse and convey quality in diabetes care, in accordance with the latest evidence.

The ANDA dataset has considerable concordance with similar international datasets throughout the United States of 
America and Europe(4-6). Areas of discordance include benchmarking of structural measures, smoking counselling, 
conception/pregnancy counselling and contraceptive counselling. However, ANDA benchmarking is more comprehensive 
than international standards with regards to reporting on multidisciplinary care, diabetes complications and psychological 
factors(7). The overall high rates of agreement with international practice, supports the validity of the ANDA report in the 
benchmarking of key quality indicators regarding diabetes care within Australia. 

In ANDA-AQCA 2019 we collected the same dataset as in ANDA-AQCA 2017 with the following changes to the data 
collection form.

Removed:

• ‘Ethnicity’

• ‘Referred to Ophthalmologist’

• ‘Foot Deformity’

• Erectile Dysfunction ‘Not Applicable’

Added:

• ‘Blood Glucose Monitoring’: ‘None’, ‘Finger pricking’, ‘Continuous Glucose Monitoring’

• ‘Diabetic Ketoacidosis’

• ‘Hyperosmolar Hyperglycaemic State’

• Malignancy ‘Other’

Changed:

• ‘Medical Record No.’ to ‘Patient ID’

• �Combined ‘Attended Optometrist’ and ‘Attended Ophthalmologist’ into ‘Attended Optometrist/Ophthalmologist’

• Combined ‘Right Cataract’ and ‘Left Cataract’ into ‘Right/Left Cataract’

• ‘Laser Treatment’ to ‘Treatment for Retinopathy’

• ‘AT2 Antagonist’ to ‘ARB’

• ‘Erectile Dysfunction’ to ‘Sexual Dysfunction’

The scannable form remained one page in length with required written data kept to a minimum, with most fields being yes/
no or other choice options. The data definitions was updated and made available to all sites, including the ADS Algorithm 
to assist in collection of data on treatments (Appendix 1-2). Electronic data collection was also available to all sites via 
the electronic data capture website, REDCap. 
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1.5 PARTICIPATING SITES

In 2019, 96 diabetes centres expressed an interest in participating. Of those expressing interest, data were subsequently 
received, processed, analysed and reported from 80 sites (Table 2). Three diabetes centres provided data from in-house 
databases, 25 sites used the REDCap web-based data collection form and the remainder (52) used paper forms. Sixteen 
were unable to participate in the audit principally because of a shortage of staff to undertake the data collection.

TABLE 2. PARTICIPATING SITES BY CENTRE TYPE

Centre Types Participating Sites

Centres of Excellence and Tertiary Care Diabetes Services 42

Secondary Care Diabetes Services and Primary Care Diabetes Services 38

The broad geographical distribution of participating sites is as follows: 

FIGURE 2. PARTICIPATING SITES BY STATE AND TERRITORY
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TABLE 3. ANDA-AQCA 2019 PARTICIPATING CENTRES

State Site Name

ACT ACT Health Diabetes Service

NSW
Bankstown-Lidcombe Hospital, Diabetes 
Centre

NSW Blacktown Hospital Diabetes Centre

NSW Calvary Mater Hospital Newcastle

NSW Clarence Diabetes Service

NSW GNS Diabetes Service

NSW Healthfocus Family Practice

NSW Illawara Shoalhaven Diabetes Service

NSW Liverpool Diabetes and Endocrine Service

NSW Macarthur Diabetes and Endocrine Service

NSW Mount Druitt Hospital, Diabetes Centre 

NSW Murrumbidgee Local Health District

NSW Prince of Wales Hospital, Diabetes Centre

NSW Royal North Shore Hospital, Diabetes Centre

NSW Royal Prince Alfred Hospital

NSW St Vincent’s Diabetes Service

NSW Toukley Family Practice

NSW Tweed Byron Diabetes Service

NSW Westmead Diabetes Service

NT Alice Springs Hospital

QLD Brisbane South Complex Diabetes Service

QLD Cairns Diabetes Centre

QLD Emerald Medical Group

QLD Gold Coast University Hospital

QLD Ipswich Diabetes Service

QLD Princess Alexandra Hospital 

QLD
Queensland Diabetes and Endocrine Centre,  
Mater Health

QLD Redland Hospital & Health Service

QLD South West Hospital & Health Service

QLD Sunshine Coast Diabetes Centre 

QLD Toowoomba Diabetes Service

QLD
Townsville Hospital, Diabetes and Endocrine 
Centre

QLD Whitsunday Doctors Service

SA
GP Plus Noarlunga, Intermediate Care -  
Diabetes Services

SA Lyell McEwin Hospital

SA SERCHS – Mount Gambier

TAS John Morris Diabetes Centre 

TAS Royal Hobart Hospital

State Site Name

VIC
Access Health and Community, Hawthorn  
& Doncaster sites

VIC Alfred Health

VIC Austin Health

VIC Baker Heart and Diabetes Institute

VIC Ballarat Health Services

VIC Barwon Health, Diabetes Referral Centre

VIC Beechworth Health Service

VIC Benalla Community Health

VIC Bendigo Primary Care Centre

VIC Cabrini Hospital

VIC Castlemaine District Community Health 

VIC Cobram District Health

VIC Eastern Health

VIC Echuca Regional Health

VIC Gateway Health, Wangaratta

VIC Gateway Health, Wodonga

VIC Geelong Endocrinology and Diabetes

VIC Gippsland Southern Health Service

VIC Green Street Specialists

VIC GV Health Diabetes Centre

VIC Kensington Hill Medical Centre

VIC Kyabram District Health Service

VIC Monash Health, Clayton 

VIC Monash Health, Dandenong 

VIC Nexus Primary Health

VIC Northeast Health Wangaratta

VIC Northern Health

VIC Numurkah District Health Service

VIC Preston Market Medical Centre

VIC Royal Melbourne Hospital

VIC Seymour Health/Yea Hospital 

VIC St Vincent’s Public Hospital 

VIC Tallangatta Health Service

VIC Warrnambool Medical Clinic

VIC Western Health 

WA Bentley Hospital

WA Kalgoorlie Health Campus, Diabetes Clinic

WA Perth Children’s Hospital

WA Rockingham General Hospital

WA Royal Perth Hospital 

WA Sir Charles Gairdner Hospital

WA Trigg Health Care Centre
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1.6 DATA COLLECTION

Participating sites had the option to choose from three methods of data collection:

Paper-Based Data Collection - Teleform ©

The Teleform© software was utilised for the design and processing of paper forms. Once completed by sites and sent 
to the ANDA coordinating centre, the forms were scanned and verified. Corrections were made where necessary before 
data was transferred and stored in the central ANDA database, hosted on Monash University’s secure network. Data 
collection forms are stored in a locked room at the School of Public Health and Preventive Medicine, Monash University.

Data Extraction

Sites were provided with the ANDA data dictionary, to facilitate the data extraction directly from their in-house software. 
Data was securely transferred to the coordinating centre via a secure file transfer protocol (SFTP) for collation and analysis. 

Web-Based Data Collection – Research Electronic Data Capture (REDCap)

The web-based electronic data capture application, REDCap(8) was introduced for the first time in the clinical audit this 
year. Study data were collected and managed using REDCap electronic data capture tools hosted and managed by Helix 
(Monash University). REDCap is a secure, web-based application designed to support data capture for research studies, 
providing:

1) an intuitive interface for validated data entry

2) audit trails for tracking data manipulation and export procedures

3) �automated export procedures for seamless data downloads to common statistical packages

4) procedures for importing data from external sources

Branching logic coding was used to skip irrelevant questions. Data validations were put in place to help prevent data 
entry errors and reduce data queries. Staff were granted access to patients from their sites only.

1.7 DATA VERIFICATION AND VALIDATION

Data quality procedures were followed to ensure data was as complete and accurate as possible. Specific validation 
reports were generated for each site, querying missing data, potential duplicate records and invalid or out-of-range 
values. Sites were encouraged to address data queries prior to resubmission to the data management centre. Where 
duplicate records were identified (multiple case record entries for the same patient), only the first entry was retained. 
Data assumptions and manipulations were made according to a pre-defined list of criteria (see supplementary appendix). 
Corrected data items were updated in the database prior to final analysis. 
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1.8 STATISTICAL ANALYSES

Descriptive Statistics

Results were presented descriptively as frequencies and percentages for categorical variables and mean and standard 
deviation for continuous variables. Percentages were calculated from total respondents (and did not include missing 
data in the denominator). Results of the primary analysis were presented for the pooled data (adults only), as well as 
separately for the secondary analysis of subgroups; gestational diabetes and paediatrics (aged <18 years). 

Subgroup Analysis: Gestational Diabetes

Based on the demographic and clinical differences of those with gestational diabetes compared with those with chronic 
forms of diabetes, data for patients with gestational diabetes were analysed and presented as a separate subgroup.  
To facilitate comparison of this year’s results to previous years, the pooled report includes all adults (including those with 
gestational diabetes) as well as a secondary analysis excluding those with gestational diabetes. Instances where the results 
from the primary analysis (gestational diabetes included) differed from the results from the secondary analysis (gestational 
diabetes excluded) were explicitly highlighted.

Risk-Adjusted Funnel Plots

Risk-adjusted funnel plots of performance indicators were generated to enable identification of variation in clinical 
performance across participating sites. It is acknowledged that patients attending tertiary diabetes services for 
management are often more challenging with poorer glycaemic control and an increased complexity of care. This may 
skew clinical outcomes further away from target levels than may be seen in patients attending primary and secondary 
diabetes services. Risk-adjusted performance indicators were used to compare across differing sites using adjusted 
analysis, in order to highlight where sites may be able to achieve improved levels with more intensive management. 
Performance indicators were calculated as site-specific average values or rates of the following diabetes health 
outcomes: HbA1c, LDL cholesterol, systolic blood pressure and severe hypoglycaemia (defined as an episode of 
hypoglycaemia associated with neuroglycopaenia and requiring third-party assistance). 

Performance indicators were adjusted for statistically significant, non-care related patient risk factors. Selection of non-
care related patient risk factors was informed by a literature review on risk-adjustment of diabetes health outcomes, and 
by clinical reasoning with expert input. Non-care related patient factors considered for the risk-adjustment exercise were: 
age, gender, duration of disease, severity of disease, body mass index, country of birth and smoking history. Severity of 
disease was defined using a modified version of the Diabetes Complications Severity Index. Statistically significant risk 
factors (p<0.05) were identified for each outcome measure using multiple stepwise regression. HbA1c, systolic blood 
pressure and severe hypoglycaemia were adjusted for statistically significant risk factors only. LDL cholesterol was 
adjusted for fasting status in addition to statistically significant risk factors. 

‘Action’ control limits were set at 99.8% (approximately three standard deviations from the mean) and ‘alert’ control 
limits were set at 95% (approximately two standard deviations from the mean). Sites positioned above the ‘action’ limit 
are considered outliers and should work towards implementing strategies to improve in this outcome measure. Sites 
positioned above the ‘alert’ limit (but below the ‘action’ limit) may be at risk of outlier performance. 

Missing Data

Missing data were reported as frequency and percentage. Percentage is calculated from the total number of applicable 
respondents (for example; missing pregnancy data is calculated from the total number of female patients). 
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FIGURE 3. RISK ADJUSTMENT PROCESS

FIGURE 4. EXAMPLE OF A FUNNEL PLOT
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2. RESULTS

Data were provided on a total of 6436 patients.

The secondary analysis excluding patients with GDM (n= 6116) revealed that in general, results did not substantially differ 
when patients with GDM were excluded from the analysis. Instances where the results from the primary analysis differed 
from the results from secondary analysis are explicitly highlighted in the relevant results section.

2.1 DEMOGRAPHIC DATA

The mean ± SD age (years) of patients was 56.0 ± 17.7.

Males and females were similarly represented (50%).

4.7% of patients identified as Aboriginal/Torres Strait Islander.

94.2% of patients were registered with the NDSS.

99.2% of patients with T1DM perform regular blood glucose monitoring, compared with 88.4% of patients with T2DM.

In T2DM, there is an increasing trend toward multiple glucose lowering classes for management.

TABLE 4. DEMOGRAPHIC DATA

Category 2015 2017 2019
2019 

(Excluding GDM)

Number of Patients 5183 5719 6436 6116

Age (Years) 55.9 ± 17.4 55.4 ± 17.8 56.0 ± 17.7 57.2 ± 17.7

Gender (%) (Male) 50.3 51.2 50.0 52.6

Pregnant (%) (Female 18-55 Years) 25.1 26.3 27.1 6.8

Diabetes Mellitus Duration (Years) 
(Median (IQR))

14.1 
(5 – 21)

14.6 
(5 - 21)

14.5 
(5 - 21)

15.3 
(6 - 21)

Diabetes Type

   T1DM (%) 22.7 25.4 26.9

   T2DM (%) 67.5 66.9 64.4

   GDM (%) 4.4 5.0 5.0

   Don’t Know (%) 2.5 0.8 1.4

   Other (%) 1.6 1.6 1.9

   Unstated (%) 1.5 0.3 0.4

Initial Visit (%) 16.5 15.5 20.8 19.7

Aboriginal/Torres Strait Islander (%) 4.7 4.2 4.7 4.2

DVA Patient (%) 1.3 1.2 1.1 1.2

NDSS Member (%) 92.7 91.8 94.2 94.8
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TABLE 5. COUNTRY OF BIRTH

Country n %

Australia 4341 67.4

United Kingdom 313 4.9

India 118 1.8

New Zealand 113 1.8

Philippines 84 1.3

Italy 78 1.2

Greece 69 1.1

China 68 1.1

Vietnam 63 1.0

Sri Lanka 49 0.8

Other 860 13.4

Unstated 280 4.4

Total 6436

TABLE 6. AGE AND DURATION OF DIABETES BY DIABETES TYPE

Mean ± SD (years) T1DM T2DM

Age 43.0 ± 16.9 63.5 ± 13.3

Duration 20.3 ± 14.2 13.4 ± 9.5

TABLE 7. BLOOD GLUCOSE MONITORING BY DIABETES TYPE

Method  T1DM (%)  T2DM (%)

None 0.8 11.6

Finger Pricking 85.8 87.7

Continuous Glucose Monitoring 26.7 1.3
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TABLE 8. CLASSES OF GLUCOSE LOWERING DRUGS

Treatment* T1DM (%) T2DM (%)

Acarbose 0.1 0.6

GLP1 receptor agonist 0.4 12.4

Sulphonylurea 0.2 22.1

Thiazolidinedione 0.1 0.3

Metformin 6.5 71.2

DPP4 Inhibitor 0.4 25.8

SGLT2 Inhibitor 1.0 26.7

Insulin 100.0 56.0

Unstated 0.0 0.1

*monotherapy or in combination with other treatments

TABLE 9. TREATMENT FOR T2DM COMPARED BY YEAR

Treatment for T2DM
Year (%)

2013 2015 2017 2019

Diet only 2.4 4.1 3.7 5.3

Tablet/s (only) 33.3 31.4 32.9 33.8

Insulin (only) 17.3 18.1 13.9 11.5

Insulin & tablets 41.8 40.9 39.0 41.3

Injectables (only) 0.1 0.1 0.2 0.2

Injectables & tablets 3.4 3.3 4.7 6.9

Injectables & insulin 0.1 0.3 0.6 0.1

Injectables & insulin & tablets 1.4 1.8 4.9 1.0

TABLE 10. NUMBER OF GLUCOSE LOWERING DRUGS USED FOR THE MANAGEMENT OF T2DM

Year
Number of Drugs (%)

1 2 3 4 5

2013 33.2 48.3 17.2 1.2 0.0

2015 33.8 43.9 20.1 2.0 0.2

2017 29.1 36.9 28.5 5.1 0.5

2019 25.8 32.0 32.8 8.8 0.6
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FIGURE 5. MODALITIES OF INSULIN USE BY DIABETES TYPE
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2.2 CLINICAL PARAMETERS, COMPLICATIONS AND COMORBIDITY DATA

Table 11 shows a breakdown of overall mean ± SD for BMI, blood pressure, HbA1c and lipids.

TABLE 11. OVERALL MEAN DATA OF CLINICAL PARAMETERS

Metabolic Data Mean ± SD
Mean ± SD 

(excluding GDM)

BMI (kg/m²) 31.7 ± 9.3 31.7 ± 9.3

Systolic BP (mmHg) 131 ± 18 132 ± 18

Diastolic BP (mmHg) 76 ± 11 76 ± 11

HbA1c (%) 8.1 ± 1.8 8.1 ± 1.8

HbA1c (mmol/mol) 64.9 ± 20.0 65.4 ± 20.0

Total Cholesterol (mmol/L) 4.3 ± 1.2 4.3 ± 1.2

HDL Cholesterol (mmol/L) 1.2 ± 0.4 1.2 ± 0.4

Triglyceride (mmol/L) 2.0 ± 2.1 2.0 ± 2.1

LDL cholesterol (mmol/L) 2.2 ± 0.9 2.2 ± 0.9

Tables 12-17 detail risk factors, complications and comorbidities of the pooled cohort. These data were reported as the % 
‘Yes’ of the patients who responded to the question, unless otherwise indicated. As stated previously, the data on blood 
pressure, lipids, obesity and kidney complications represent the % of those where the data was available (e.g. 58.1% of 
those with a recorded cholesterol result had a level ≥4.0 mmol/L, not 58.1% of all patients).

TABLE 12. RISK FACTORS FOR CARDIOVASCULAR DISEASE IN THE POOLED COHORT

Risk Factors n %

Current Smokers 730 11.9

Past Smokers 1886 30.7

Never Smoked 3521 57.4

On Anti-Hypertensive Therapy 3691 57.7

On Lipid Lowering Therapy 3585 55.8

Blood Pressure >130/80 (mmHg) 3249 52.4

Raised Total Cholesterol  
≥4.0 (mmol/L)

2526 58.1

Raised LDL Cholesterol 
≥2.0 (mmol/L)

2053 55.2

Reduced HDL Cholesterol  
<1.0 (mmol/L)

961 25.1

Raised Triglycerides  
≥2.0 (mmol/L)

1500 35.5

Overweight/Obese ≥25 (kg/m²) 4819 81.7
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TABLE 13. PRESENCE OF DIABETIC COMPLICATIONS IN THE POOLED COHORT

Complication/Event
Last 12 Months Prior to Last 12 Months

n % n %

Myocardial Infarction 150 2.3 570 9.1

CABG/Angioplasty/Stent 147 2.3 592 9.4

Cerebral Stroke 91 1.4 262 4.2

Congestive Cardiac Failure 253 4.3 294 5.0

End Stage Kidney Disease 251 3.9 288 4.6

Blindness 83 1.3 99 1.6

Sexual Dysfunction 725 11.5 685 11.7

TABLE 14. DIABETIC EMERGENCIES IN THE POOLED COHORT

Complication/Event
Last 12 Months Prior to Last 12 Months

n % n %

Diabetic Ketoacidosis 194 3.1 475 7.6

Hyperosmolar Hyperglycaemic State 62 1.0 68 1.1

Severe Hypoglycaemia 355 5.6 564 9.6

     1-2 Episodes 248 3.9

     3-5 Episodes 60 0.9

     >5 Episodes 42 0.7

     Unstated 5 0.1

TABLE 15. DIABETIC FOOT COMPLICATIONS IN THE POOLED COHORT

Foot Complications
Last 12 Months Prior to Last 12 Months

n % n %

Foot Ulceration 314 4.9 349 5.5

Peripheral Vascular Disease 469 7.3 518 8.3

Peripheral Neuropathy 1208 18.9 1115 17.8

Lower Limb Amputation 171 2.7 205 3.3

   Minor 140* 2.2 156 2.5

   Major 30* 0.5 49 0.8

* missing data for a small number of patients
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TABLE 16. DIABETIC KIDNEY COMPLICATIONS IN THE POOLED COHORT

Proteinuria n %

Microalbuminuria 1049 27.9

Macroalbuminuria 430 11.4

Chronic Kidney Disease*

Stage 1 415 6.4

Stage 2 450 7.0

Stage 3 903 14.0

Stage 4 184 2.9

Stage 5 118 1.8

*�Kidney Disease: Improving Global Outcomes (KDIGO) guidelines define chronic kidney disease as any abnormality of kidney structure or function that is present for >3 
months, with implications for health(9).

Stage 1: �eGFR ≥90 ml/min/1.73m2 and evidence of kidney damage (albuminuria, urine sediment abnormalities, electrolyte and other abnormalities due to tubular 
disorders, structural abnormalities on histology or imaging and history of kidney transplantation)

Stage 2: eGFR 60-89 ml/min/1.73m2 and evidence of kidney damage
Stage 3: eGFR 30-59 ml/min/1.73m2

Stage 4: eGFR 15-29 ml/min/1.73m2

Stage 5: eGFR <15 ml/min/1.73m2

TABLE 17. COMORBIDITIES PRESENT IN THE POOLED COHORT

Comorbidities n %

Dementia 88 1.5

Malignancy

   Metastatic solid tumour* 128 2.2

   Non-metastatic solid tumour* 268 4.5

   Leukaemia* 29 0.5

   Lymphoma* 39 0.7

   Other* 128 2.2

   Nil 5297 89.1

Liver Disease 5844

   Mild 423 7.2

   Moderate/severe 156 2.7

   Nil 5265 90.1

* multiple malignancies were reported by some patients
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2.3 CLINICAL PERFORMANCE INDICATORS

2.3.1 BENCHMARKING AND TREATMENT TARGETS

The data collected for ANDA-AQCA 2019 as compared to the NHMRC evidence-based guidelines for the management 
of cardiovascular risk(10) and the Australian Diabetes Society (ADS) position statement on glycaemic targets(11) are 
summarised in Table 18.

These data provide a snapshot of the overall performance of participating centres with respect to key treatment targets 
and clinical indicators.

TABLE 18. BENCHMARKING AND TREATMENT TARGETS

Data Collected Target Mean

HbA1c (%) Overall ≤7.0%* 8.1

HbA1c (%) T1DM ≤7.0%* 8.4

HbA1c (%) T2DM ≤7.0%* 8.1

Total Cholesterol (mmol/L) <4.0 mmol/L 4.3

HDL Cholesterol (mmol/L) ≥1.0 mmol/L 1.2

LDL Cholesterol (mmol/L) <2.0 mmol/L 2.2

Triglycerides (mmol/L) <2.0 mmol/L 2.0

Systolic BP (mmHg) ≤130 131

Diastolic BP (mmHg) ≤80 76

BMI (kg/m2) Overall Average <25kg/m² 31.7

BMI (kg/m2)  T1DM <25kg/m² 27.8

BMI (kg/m2) T2DM <25kg/m² 33.5

*�In 2009, the Australian Diabetes Society published a position statement describing the need for individualisation of glycaemic targets(11). The key conclusions were that 
for most people with diabetes the general HbA1c target is 53mmol/mol (7.0%), however:	

 - �In people without known cardiovascular disease, a long duration of diabetes, severe hypoglycaemia or another contraindication, the HbA1c target is ≤48mmol/mol (6.5%)
 - In people with reduced hypoglycaemia awareness or major comorbidities, the target may increase to 64 mmol/mol (8.0%)
 - In people with limited life expectancy, aim for symptom control
 - �In women planning a pregnancy, aim for the tightest achievable control without severe hypoglycaemia before and during  pregnancy; preferably ≤42mmol/mol (6.0%)
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2.3.2 CLINICAL MANAGEMENT GUIDELINES FOR DIABETES

National evidence-based guidelines for the clinical management of diabetes(12) emphasise the importance of patient 
assessment and management with regards to blood glucose control, eye health, weight, blood pressure, foot 
complications, lipids and renal function. The data below indicate process and outcome indicators based on these clinical 
management guidelines.

BLOOD GLUCOSE CONTROL

Process: HbA1c – overall 90.4% of patients had an HbA1c  
measurement recorded (% or mmol/mol).

Outcome: All Patients Overall HbA1c is 8.1%

T1DM
Overall HbA1c is 8.4%			    
Initial visit: HbA1c is 8.8%				     
Follow-up visit: HbA1c is 8.3%

T2DM
Overall HbA1c is 8.1%			    
Initial visit: HbA1c is 8.7%			    
Follow-up visit: HbA1c is 7.9%

WEIGHT/HEIGHT (BMI kg/m2)                                                   

Process: 96.8% of patients had a weight measurement recorded and 91.9% of patients had a height 
measurement recorded so that BMI could be calculated for 91.7% of patients overall.

Outcome: <25 kg/m2 - 18.3%      25-30 kg/m2 - 29.0%      ≥30 kg/m2 - 52.7%

BLOOD PRESSURE

Process: Blood pressure was recorded for 96.3% of patients.  
Anti-hypertensive therapy was prescribed for 57.7%. Of these patients, 44.5% were on an 
ACE inhibitor, 38.4% on an ARB, 30.1% on a calcium antagonist, 28.8% on a beta blocker, 
13.7% on a thiazide and 15.0% on an alternative anti-hypertensive therapy.

Outcome: Overall 47.6% achieved a blood pressure of ≤130/80 mmHg and 72.7% achieved a blood 
pressure ≤140/90 mmHg.

Overall Blood Pressure  
≤130/80 mmHg    47.6%            >130/80 mmHg    52.4% 
≤140/90 mmHg    72.7%            >140/90 mmHg    27.3%

Aged ≤60 years  
≤130/80 mmHg    52.2%            >130/80 mmHg    47.8% 
≤140/90 mmHg    77.8%            >140/90 mmHg    22.2%

Aged >60 years  
≤130/80 mmHg    42.7%            >130/80 mmHg    57.3% 
≤140/90 mmHg    67.3%            >140/90 mmHg    32.7%
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EYES

Process: 74.2% had an eye review by an ophthalmologist, an optometrist or both. 

Outcome: 17.2% of patients had retinopathy.  
8.3% had treatment for retinopathy

FEET

Process: 99.5% of patients recorded a response for amputation in the last 12 months.

Outcome: In the last 12 months, 4.9% of patients had foot ulceration. 2.7% recorded lower limb 
amputation, 7.3% peripheral vascular disease and 18.9% peripheral neuropathy.

LIPIDS

Process: 67.6% of patients had a total cholesterol level recorded, 57.8% a LDL cholesterol level, 
59.5% an HDL cholesterol level and 66.5% a triglyceride level. 84.2% of lipid measurements 
were taken while fasting.

Outcome: Total Cholesterol 
<4.0 mmol/L   41.9%		  ≥4.0 mmol/L   58.1%

Fasting Cholesterol 
 <4.0 mmol/L   43.5%		  ≥4.0 mmol/L  56.5%

LDL Cholesterol 
<2.0 mmol/L   44.8% 		  ≥2.0 mmol/L   55.2%

Fasting LDL Cholesterol 
<2.0 mmol/L   45.5% 		  ≥2.0 mmol/L   55.4%

HDL Cholesterol 
≥1.0 mmol/L   74.9%		  <1.0 mmol/L   25.1% 	

Fasting HDL Cholesterol 
≥1.0 mmol/L   74.6%		  <1.0 mmol/L   24.4% 	

Triglyceride   
<2.0 mmol/L   64.5%                      ≥2.0 mmol/L   35.5% 

Fasting Triglyceride 
<2.0 mmol/L   65.1%                      ≥2.0 mmol/L   34.9%

URINARY PROTEIN/ALBUMIN

Process: Urinary protein/albumin was recorded for 58.4% of patients.   

Outcome: Albumin              	               				    	                               
Normoalbumuria       60.7%		  
Microalbuminuria 	     27.9%		  
Macroalbuminuria 	    11.4%  
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2.4 HEALTH OUTCOMES BY DIABETES TYPE

Tables 19-28 demonstrate data relating to clinical indicators, diabetic emergencies and complications, with breakdown 
by diabetes type.

2.4.1 BLOOD GLUCOSE CONTROL

TABLE 19. BLOOD GLUCOSE CONTROL: HbA1C BY DIABETES TYPE

Diabetes Type
HbA1c (%)* HbA1c (mmol/mol)*

n Mean ± SD n Mean ± SD

Overall 5792 8.1 ± 1.8 5228 64.9 ± 20.0

T1DM 1616 8.4 ± 1.7 1412 68.6 ± 18.5

T2DM 3903 8.1 ± 1.8 3613 64.3 ± 20.1

GDM 92 5.3 ± 0.8 81 35.0 ± 9.0

Don’t know 47 9.2 ± 2.5 13 70.1 ± 23.2

Other 114 7.6 ± 1.9 96 59.4 ± 21.0

Unstated 20 7.6 ± 1.1 13 63.2 ± 14.5

* Patient numbers for both HbA1c units differ as they represent recorded results 

2.4.2 WEIGHT/HEIGHT: BMI

TABLE 20. BODY MASS INDEX BY DIABETES TYPE

Diabetes Type
BMI (kg/m2)

n Mean ± SD

Overall 5886 31.7 ± 9.3

T1DM 1584 27.8 ± 6.7

T2DM 3856 33.5 ± 10.0

GDM 300 31.5 ± 6.9

Don’t know 30 29.5 ± 7.6

Other 116 27.7 ± 7.3

Unstated 15 26.5 ± 8.9

2.4.3 BLOOD PRESSURE

TABLE 21. BLOOD PRESSURE AND ANTI-HYPERTENSIVE THERAPY BY DIABETES TYPE

Blood Pressure (mmHg)
T1DM T2DM

n Mean ± SD n Mean ± SD

Systolic BP Diastolic BP Systolic BP Diastolic BP

Overall 1679 129 ± 17 76 ± 10 4032 133 ± 17 76 ± 11

On anti-hypertensive therapy 514 136 ± 17 76 ± 12 2998 134 ± 17 75 ± 11

Not on anti-hypertensive therapy 1160 125 ± 15 76 ± 10 1016 129 ± 17 77 ± 10

Anti-hypertensive therapy unstated 5 123 ± 6 70 ± 8 18 127 ± 17 70 ± 10
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2.4.4 DIABETIC EMERGENCIES

TABLE 22. DIABETIC EMERGENCIES (LAST 12 MONTHS) BY DIABETES TYPE

Complication/Event
T1DM T2DM

n % n %

Diabetic Ketoacidosis 143 11.3 40 4.8

Hyperosmolar Hyperglycaemic State 12 3.6 47 1.5

Severe Hypoglycaemia 243 20.7 100 8.8

     1-2 Episodes 164 14.4 75 6.2

     3-5 Episodes 39 3.5 19 1.5

     >5 Episodes 37 2.5 4 1.0

     Unstated 3 0.3 2 0.1

2.4.5 EYES

TABLE 23. EYE-RELATED OUTCOMES (LAST 12 MONTHS) BY DIABETES TYPE

Processes and Outcomes
T1DM T2DM

n % n %

Attended Optometrist/Opthalmologist 1402 81.3 3140 76.4

Fundus Examination 1251 72.6 2869 70.0

Retinopathy 403 23.4 673 16.5

Treatment for Retinopathy 201 11.7 312 7.7

Blindness 29 1.7 52 1.3

2.4.6 FEET

TABLE 24. FOOT COMPLICATIONS (LAST 12 MONTHS) BY DIABETES TYPE

Foot Complications
T1DM T2DM

n % n %

Foot Ulceration 51 3.0 253 6.1

Peripheral Vascular Disease 66 3.8 395 9.6

Peripheral Neuropathy 223 13.0 962 23.3

Lower Limb Amputation 36 2.1 132* 3.2

   Minor 30 1.7 108 2.6

   Major 6 0.4 23 0.6

* one patient did not specify whether amputation was major and/or minor
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TABLE 25. FOOT COMPLICATIONS (PRIOR TO LAST 12 MONTHS) BY DIABETES TYPE

Foot Complications
T1DM T2DM

n % n %

Foot Ulceration 68 4.0 272 6.7

Peripheral Vascular Disease 82 4.8 428 10.7

Peripheral Neuropathy 203 11.9 892 22.3

Lower Limb Amputation 53 3.1 150* 3.8

   Minor 41 2.4 112 2.8

   Major 12 0.7 36 0.9

* two patients did not specify whether amputation was major and/or minor

2.4.7 LIPIDS

TABLE 26. LIPIDS BY FASTING STATUS AND DIABETES TYPE

Lipids (mmol/L)
T1DM T2DM

Mean ± SD 
(Pooled)

Mean ± SD 
(Fasting)

Mean ± SD 
(Pooled)

Mean ± SD 
(Fasting)

Total Cholesterol 4.6 ± 1.1 4.6 ± 1.1 4.2 ± 1.2 4.2 ± 1.2

HDL Cholesterol 1.5 ± 0.5 1.5 ± 0.5 1.2 ± 0.4 1.1 ± 0.4

Triglyceride 1.3 ± 1.0 1.3 ± 1.1 2.2 ± 2.2 2.2 ± 2.0

LDL Cholesterol 2.5 ± 0.9 2.5 ± 0.9 2.1 ± 0.9 2.1 ± 0.9

TABLE 27. FASTING LIPIDS AND LIPID LOWERING THERAPY USE BY DIABETES TYPE

T1DM (Mean ± SD) T2DM (Mean ± SD)

Fasting Lipids (mmol/L) On lipid 
lowering 
therapy

Not on lipid 
lowering 
therapy

On lipid 
lowering 
therapy

Not on lipid 
lowering 
therapy

Total Cholesterol 4.4 ± 1.1 4.8 ± 1.1 4.0 ± 1.2 4.7 ± 1.1

HDL Cholesterol 1.5 ± 0.4 1.5 ± 0.5 1.1 ± 0.4 1.2 ± 0.4

Triglyceride 1.4 ± 1.1 1.2 ± 1.0 2.2 ± 2.2 2.0 ± 1.5

LDL Cholesterol 2.3 ± 0.9 2.7 ± 0.8 2.0 ± 0.9 2.6 ± 0.9

2.4.8 URINARY PROTEIN/ALBUMIN

TABLE 28. URINARY PROTEIN OR ALBUMIN BY DIABETES TYPE

Urinary Protein/Albumin
T1DM T2DM

n % n %

Albumin

  Normoalbuminuria 778 77.2 1425 54.5

  Microalbuminuria 167 16.6 840 32.1

  Macroalbuminuria 63 6.3 351 13.4

 Protein

  <150 mg/24hr 5 71.4 5 100.0

  150-300 mg/24hr 0 0.0 0 0.0

  >300 mg/24hr 2 28.6 0 0.0
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2.5 ADDITIONAL ANALYSES ON CLINICAL PARAMETERS

2.5.1 AGE AND DIABETES DURATION

Tables 29 and 30, as well as Figures 6 and 7 provide a breakdown (by diabetes type) of age and duration of diabetes 
(where all three data items were available for analysis). 

Diabetes duration in patients with type 1 diabetes demonstrated 6.6% were newly diagnosed (<18 months duration), 
while the largest proportion, at 72.2%, had relatively long-standing diabetes (>10 years).

TABLE 29. OVERALL BREAKDOWN OF PATIENTS WITH T1DM BY DURATION OF DIABETES

 
Duration of Diabetes

<18 months 18 mths - 5 yrs 6-10 years 11-15 years ≥16 years

Patients with T1DM 6.6% 8.7% 12.5% 15.2% 57.0%

Up to a duration of diabetes of 15 years, the 18-30 years age group was the most prevalent, with the proportion of the 
other age categories also remaining relatively stable throughout this duration of diabetes. The 31-70 years age groups 
were most prevalent in those with a diabetes duration of >16 years.

FIGURE 6. COMPARISON OF AGE AND DURATION OF DIABETES IN PATIENTS WITH T1DM

Diabetes duration in patients with type 2 diabetes demonstrated 9.7% were newly diagnosed (<18 months duration), 
while the largest proportion, at 55.4%, had relatively long-standing diabetes. 
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TABLE 30. OVERALL BREAKDOWN OF PATIENTS WITH T2DM BY DURATION OF DIABETES

 
Duration of Diabetes 

<18 months 18 mths - 5 yrs 6-10 years 11-15 years ≥16 years

Patients with T2DM 9.7% 14.3% 20.7% 17.5% 37.9%

In type 2 diabetes, patients in the 51-70 years age group were the most prevalent across all lengths of diabetes duration. 
With increasing duration of diabetes, patients in the 18-50 years age groups steadily declined, while patients in the 71+ 
years age group progressively increased.

FIGURE 7. COMPARISON OF AGE AND DURATION OF DIABETES IN PATIENTS WITH T2DM

2.5.2 HbA1C BY AGE AND DIABETES DURATION

Tables 31 and 32, as well as Figures 8 and 9 provide a breakdown (by diabetes type) of age, duration of diabetes and the 
proportion of patients meeting an HbA1c target of ≤7.0% (where all four data items were available for analysis).

In patients with type 1 diabetes, only 13.8% of those who were newly diagnosed (<18 months duration) were meeting an 
HbA1c target of ≤7.0%, compared with 63.3% of patients with long-standing diabetes (>10 years). 

TABLE 31. OVERALL BREAKDOWN OF PATIENTS WITH T1DM AND HbA1C ≤7.0% BY DURATION OF DIABETES

 
Duration of Diabetes

<5 years 5-10 years >10 years

Patients with T1DM and HbA1c ≤7.0 26.0% 10.7% 63.3%

Up to a duration of diabetes of 10 years, the 18-30 years age group was the most likely to meet HbA1c targets. The 31-50 
years age group was most likely to meet HbA1c targets in those with long-standing type 1 diabetes (>10 years).
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FIGURE 8. PATIENTS WITH T1DM AND HbA1C ≤7.0% BY AGE AND DURATION OF DIABETES

In patients with type 2 diabetes, only 14.1% of those who were newly diagnosed (<18 months duration) were meeting an 
HbA1c target of ≤7.0%, compared with 43.2% of patients with long-standing diabetes (>10 years). 

TABLE 32. OVERALL BREAKDOWN OF PATIENTS WITH T2DM AND HbA1C ≤7.0% BY DURATION OF DIABETES

 
Duration of Diabetes

<5 years 5-10 years >10 years

Patients with T2DM and HbA1c ≤7.0 29.4% 27.4% 43.2%

In type 2 diabetes, patients in the 51-70 years age group, were the most likely to meet HbA1c targets across all lengths  
of diabetes duration. Those with type 2 diabetes in the 18-30 years age group were the least likely to meet HbA1c targets. 
With increasing duration of diabetes, patients in the 18-50 years age groups steadily declined, while patients in the 71+ years 
age group progressively increased. 

FIGURE 9. PATIENTS WITH T2DM AND HbA1C ≤7.0% BY AGE AND DURATION OF DIABETES
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2.5.3 COMPLICATIONS (IN THE LAST 12 MONTHS)

Tables 33 and 34 demonstrate the incidence of diabetic complications categorised by the duration of diabetes for patients 
with type 1 and type 2 diabetes, respectively. The last column in both graphs calculates the percentage of patients out 
of the pooled cohort with type 1 and type 2 diabetes, who were found to have each complication. As expected, the 
occurrence of complications increases with increasing duration of diabetes. In those with type 1 diabetes, most patients did 
not begin to develop complications until a duration of diabetes that exceeded 10 years. In contrast with type 1 diabetes, a 
higher burden of complications was noted despite a shorter duration of type 2 diabetes, as demonstrated by the presence 
of all diabetic complications in those with a duration of type 2 diabetes of less than 5 years.

TABLE 33. COMPLICATIONS IN THE LAST 12 MONTHS BY DURATION (T1DM)

 Complications of T1DM
Duration of Diabetes (%)

Total (n) % of T1DM
<5 years 5-10 years >10 years

Cerebral Stroke 0.0 0.0 100.0 8 0.5

Myocardial Infarction 0.0 0.0 100.0 12 0.7

CABG/Angioplasty 0.0 0.0 100.0 11 0.6

Peripheral Vascular Disease 1.5 0.0 98.5 66 3.8

Peripheral Neuropathy 4.5 6.3 89.2 222 12.9

Foot Ulceration 3.9 5.9 90.2 51 2.9

Lower Limb Amputation 2.8 5.6 91.7 36 2.1

End Stage Kidney Disease 0.0 0.0 100.0 30 1.7

Blindness 0.0 6.9 93.1 29 1.7

Retinopathy 1.5 2.5 96.0 401 23.3

Microalbuminuria 8.4 8.4 83.1 166 9.6

Macroalbuminuria 4.8 6.3 88.9 63 3.6

TABLE 34. COMPLICATIONS IN THE LAST 12 MONTHS BY DURATION (T2DM)

 Complications of T2DM
Duration of Diabetes (%)

Total (n) % of T2DM
<5 years 5-10 years >10 years

Cerebral Stroke 16.7 23.1 60.3 78 2.0

Myocardial Infarction 14.3 15.0 70.7 133 3.3

CABG/Angioplasty 21.7 14.7 63.6 129 3.2

Peripheral Vascular Disease 6.9 18.3 74.8 389 9.5

Peripheral Neuropathy 8.9 20.8 70.4 948 23.2

Foot Ulceration 6.4 20.0 73.6 250 6.1

Lower Limb Amputation 9.8 24.2 65.9 132 3.2

End Stage Kidney Disease 9.5 13.8 76.7 210 5.1

Blindness 3.9 9.8 86.3 51 1.3

Retinopathy 4.5 13.0 82.5 662 16.2

Microalbuminuria 17.1 23.2 59.7 831 20.2

Macroalbuminuria 10.6 21.6 67.8 348 8.5
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(a) Overall complications

Overall, 60% of patients had no complications, 28% had 1-2 complications and 12% had ≥3 complications recorded.

(b) Complications and smoking status

Figure 10 demonstrates the presence of diabetic complications in relation to patients’ smoking status. 58% of current 
smokers, 45% of past smokers and 68% of never smokers recorded no diabetic complications. Current smokers were 
younger and with a shorter duration of diabetes compared to past smokers or never smokers. Past smokers recorded the 
highest proportion of diabetic complications, with 36% recording 1-2 complications and 19% recording ≥3 complications. 
Never smokers had the highest proportion of patients that were complication free.

FIGURE 10. PRESENCE OF DIABETIC COMPLICATIONS BY SMOKING STATUS

TABLE 35. SMOKING STATUS BY MEAN AGE 

Smoking Status
Age (years)

n Mean ± SD

Current 730 52.2 ± 15.3

Past 1886 61.9 ± 14.4

Never 3521 53.8 ± 19.0

TABLE 36. SMOKING DURATION OF CURRENT OR PAST SMOKERS

Years Smoked n %

<5 years 302 12.4

5-10 years 400 16.4

11-20 years 580 23.8

>20 years 1158 47.5
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(c) Major cardiovascular disease and lipid therapy

Table 37 and Figure 11 demonstrate the analysis of cholesterol levels (target total cholesterol <4 mmol/L) and lipid 
lowering therapy status in patients with cardiovascular disease (including myocardial infarction, CABG, angioplasty/stent 
or stroke in the last 12 months or previously). Of 813 patients, 36.5% had total cholesterol levels above target. 15.5% 
of patients with a total cholesterol level above target were not receiving lipid lowering therapy, reflecting a prescribing 
gap, which may include either provider non-prescription or patient non-adherence. Of the 740 patients on lipid lowering 
therapy, 34% had total cholesterol levels above target, reflecting a treatment gap. Compared with ANDA-AQCA 2017, 
the lipid lowering therapy prescribing gap trended towards an increase, but did not reach significance, while the treatment 
gap for lipid lowering therapy has improved significantly (p <0.05).

% not on lipid lowering therapy  
(of patients with total Ch ≥4mmol/L)

% on lipid lowering therapy  
(of patients with total Ch ≥4mmol/L)

% not meeting target total Ch <4mmol/L 
(of patients on lipid lowering therapy)

% meeting target total Ch <4mmol/L 
(of patients on lipid lowering therapy)

PRESCRIBING GAP TREATMENT GAP

34%

66%

15%

85%

TABLE 37. TOTAL CHOLESTEROL LEVELS AND LIPID LOWERING THERAPY IN PATIENTS WITH CARDIOVASCULAR DISEASE

Total  
Cholesterol 
(mmol/L)

Lipid 
Lowering  
Therapy

n
% in  

Category
%

Mean (mmol/L)

Total  
Cholesterol

LDL HDL Triglyceride

Cholesterol ≥4 No 46 15.5 5.2 2.9 1.4 2.2

Cholesterol ≥4 Yes 251 84.5 5.0 2.6 1.2 3.0

Total 297 100 36.5

Cholesterol <4 No 27 5.2 3.3 1.5 1.1 1.6

Cholesterol <4 Yes 489 94.8 3.2 1.4 1.0 1.8

Total 516 100 63.5

Grand Total 813 100

  

FIGURE 11. PRESCRIBING AND TREATMENT GAPS OF CHOLESTEROL AND LIPID LOWERING THERAPY IN PATIENTS  
WITH CARDIOVASCULAR DISEASE
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(d) Major cardiovascular disease and anti-hypertensive therapy

Table 38 and Figure 12 demonstrate the analysis of blood pressure levels (target ≤130/80) and anti-hypertensive therapy 
status in patients with cardiovascular disease (including myocardial infarction, CABG, angioplasty/stent or stroke in the 
last 12 months or previously). Of 1064 patients, 54% were above target BP and 9.9% of patients with above target BP 
were not receiving anti-hypertensive therapy, reflecting a prescribing gap. Of the 936 patients receiving anti-hypertensive 
therapy, 56% were above target BP, reflecting a significant treatment gap. Compared with ANDA-AQCA 2017, there was 
no significant change in either the anti-hypertensive therapy prescribing or treatment gaps.

% not on anti-hypertensive therapy  
(of patients with BP >130/80mmHg)

% on anti-hypertensive therapy  
(of patients with BP >130/80mmHg)

% not meeting target BP ≤130/80mmHg 
(of patients on anti-hypertensive therapy)

% meeting target BP ≤130/80mmHg 
(of patients on anti-hypertensive therapy)

PRESCRIBING GAP TREATMENT GAP

56%44%

10%

90%

TABLE 38. BLOOD PRESSURE AND ANTI-HYPERTENSIVE THERAPY IN PATIENTS WITH CARDIOVASCULAR DISEASE

BP (mmHg)
Anti-Hypertensive 

Therapy
n

% in 
Category

%
BP (Mean ± SD)

Systolic BP Diastolic BP

BP >130/80 No 57 9.9 140 ± 14 78 ± 12

BP >130/80 Yes 521 90.1 145 ± 14 77 ± 11

Total 578 100 54.3

BP ≤130/80 No 71 14.6 118 ± 11 69 ± 9

BP ≤130/80 Yes 415 85.4 118 ± 9 67 ± 9

Total 486 100 45.7

Grand Total 1064 100

FIGURE 12. PRESCRIBING AND TREATMENT GAPS OF BLOOD PRESSURE AND ANTI-HYPERTENSIVE THERAPY IN PATIENTS  
WITH CARDIOVASCULAR DISEASE
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(e) Major cardiovascular disease and antiplatelet therapy

Table 39 demonstrates antiplatelet use in patients with cardiovascular disease (including myocardial infarction, CABG, 
angioplasty/stent or stroke in the last 12 months or previously). Of those with cardiovascular disease, 73.1% reported 
use of aspirin and/or other antiplatelet agents, while 25.9% reported no antiplatelet use, with only 1% reporting a 
contraindication to any antiplatelet therapy. Of those on antiplatelet therapies, 64.5% reported use of aspirin and 
25.3% reported use of other antiplatelet agents. Compared with ANDA-AQCA 2017, there was no significant change  
in antiplatelet therapy prescription among patients with cardiovascular disease.

TABLE 39. ANTIPLATELET THERAPY USE IN PATIENTS WITH CARDIOVASCULAR DISEASE

Antiplatelet Therapy
Cardiovascular Disease

n % in Category

On any antiplatelet therapy 812 73.1

Not on any antiplatelet therapy 288 25.9

Contraindication to antiplatelet therapy 11 1.0

Total 1111 100

On aspirin 709 64.5

Not on aspirin 382 34.7

Contraindication to aspirin 9 0.8

Total 1100 100

On other antiplatelet therapy 275 25.3

Not on other antiplatelet therapy 814 74.7

Total 1089 100

46   AUSTRALIAN NATIONAL DIABETES AUDIT - ANNUAL REPORT 2019



2.5.4 SERUM CREATININE AND ESTIMATED GLOMERULAR FILTRATION RATE (eGFR)

Table 40 demonstrates data on serum creatinine for patients, as the percent of patients in the (arbitrary) categories of: 
below 120, 120-500 or over 500 µmol per litre. 

TABLE 40. SERUM CREATININE

Serum Creatinine n %

<120 µmol/L 4456 84.7

120 - 500 µmol/L 729 13.8

>500 µmol/L 79 1.5

Figure 13 represents the spread of eGFR data by gender, age and diabetes type. The overall mean eGFR in type 1 
diabetes was 95.4 and 93.5ml/min/1.73m2, in males and females respectively. The overall mean eGFR in type 2 diabetes 
was 73.1 and 73.4 ml/min/1.73m2, in males and females respectively. Demonstrated in both type 1 and type 2 diabetes, 
the increase in patients’ age was concurrently associated with a progressive trend towards declining mean eGFR.

 FIGURE 13. MEAN eGFR* BY AGE, GENDER AND DIABETES TYPE 

*units: ml/min/1.73 m2
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2.6 RISK-ADJUSTED PERFORMANCE INDICATORS (FUNNEL PLOTS)

Figures 14-21 depict the risk-adjusted performance of de-identified sites participating in the 2019 ANDA-AQCA with 
regards to mean HbA1c, LDL cholesterol, systolic blood pressure and rates of severe hypoglycaemia. 

To ensure accuracy, any outliers identified will need to be further compared with those from additional years 
to determine if they are persistent. The risk adjustment model will also require review to ensure it contains all 
relevant and potential non-modifiable variables impacting outcomes.

There were no outliers identified for mean HbA1c in patients with type 1 diabetes. 

FIGURE 14. MEAN HbA1C (%) IN PATIENTS WITH T1DM BY SITE

Several outliers were present above the “action control” limit (3 standard deviations above the mean) for mean HbA1c 
in patients with type 2 diabetes. Those outliers that remain close to the mean are considered to be statistically, yet not 
clinically, significant. The larger number of outliers seen in this outcome is likely due to the increased variability seen in the 
glycaemic control of patients with type 2 diabetes.

FIGURE 15. MEAN HbA1C (%) IN PATIENTS WITH T2DM BY SITE 
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There were no outliers identified for mean LDL cholesterol in patients with type 1 diabetes.

FIGURE 16. MEAN LDL CHOLESTEROL (mmol/L) IN PATIENTS WITH T1DM BY SITE

 There were no outliers identified for mean LDL cholesterol in patients with type 2 diabetes.

FIGURE 17. MEAN LDL CHOLESTEROL (mmol/L) IN PATIENTS WITH T2DM BY SITE
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There was one outlier present above the “action control” limit for mean systolic blood pressure in patients with type 1 
diabetes. This single outlier is likely due to the large number of patients that this site contributed. 

FIGURE 18. MEAN SYSTOLIC BLOOD PRESSURE (mmHg) IN PATIENTS WITH T1DM BY SITE

There was one outlier present above the “action control” limit for mean systolic blood pressure in patients with type 2 
diabetes.

FIGURE 19. MEAN SYSTOLIC BLOOD PRESSURE (mmHg) IN PATIENTS WITH T2DM BY SITE
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There were no outliers identified for rate of severe hypoglycaemia in patients with type 1 diabetes. 

FIGURE 20. RATES OF SEVERE HYPOGLYCAEMIA IN PATIENTS WITH T1DM BY SITE (IN THE LAST 12 MONTHS)

There were two outliers identified above the “action control” limit for rate of severe hypoglycaemia in patients with type 2 
diabetes.

FIGURE 21. RATES OF SEVERE HYPOGLYCAEMIA IN PATIENTS WITH T2DM BY SITE (IN THE LAST 12 MONTHS) 
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2.7 SUB-ANALYSIS - CENTRE TYPE AT A GLANCE

80 centres participated in ANDA-AQCA 2019. Of these, 42 sites were comprised of Centres of Excellence or Tertiary 
Care Centres and 38 sites were Secondary or Primary Care Centres.

TABLE 41. BREAKDOWN OF DATA BY CENTRE TYPE

Item No. on  
Data Collection  
Form

Clinical Parameters
Centres of Excellence  

& Tertiary Care
Secondary &  
Primary Care

% / Mean ± SD % / Mean ± SD

 Number of Sites 42 38

 Number of Patients 4572 1864

Demographics  

 Age (Calculated) 54.1 ± 17.9 60.5 ± 16.5

1.2 Gender - Males 49.7 50.8

1.4 Initial Visit 22.4 16.7

1.5 Aboriginal/Torres Strait Islander 5.4 3.0

1.7 NDSS 94.5 93.6

1.8 DVA 0.9 1.7

Diabetes Type and Management 

2.2 Type of Diabetes   

 T1DM (%) 30.2 19.2

 T2DM (%) 60.0 76.0

 GDM (%) 5.8 3.1

 Don't know (%) 1.9 0.3

 Other (%) 2.2 1.3

 Unstated (%) 0.5 0.1

 Duration of Diabetes (Calculated) (Years) 15.1 ± 12.0 13.0 ± 11.0

2.3 Blood Glucose Monitoring   

    None 5.3 15.0

    Finger Pricking 90.1 81.6

    Continuous Glucose Monitoring 8.1 8.5

2.4 Management Method   

 Diet Only (%) 4.3 11.1

 Metformin (%) 47.0 55.2

 Sulphonylurea (%) 14.8 14.3

 Glitazone (%) 0.2 0.1

 Acarbose (%) 0.5 0.3

 GLP1 Receptor Agonist (%) 8.2 8.3

 DPP4 Inhibitor (%) 16.4 18.5

 SGLT2 Inhibitor (%) 17.4 18.6

 Insulin (%) 73.5 50.5

 Unstated (%) 1.2 0.1

2.4.1 Years on Insulin (Only Patients Using Insulin) 11.7 ± 11.9 11.9 ± 12.0

2.4.2 If on Insulin: Mode   

    Basal 19.4 22.4

    Basal Bolus 49.3 42.5

    Pump 10.9 13.8

    Pre-Mixed Insulin 21.4 25.5
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Item No. on  
Data Collection  
Form

Clinical Parameters
Centres of Excellence  

& Tertiary Care
Secondary &  
Primary Care

% / Mean ± SD % / Mean ± SD

BMI and Smoking Status

 Body Mass Index (Calculated) 31.4 ± 8.0 32.4 ± 11.8

3.3 Smoking Status   

    Current 12.1 11.5

    Past 29.9 32.6

    Never 58.0 55.9

Blood Pressure 

4.1 Blood Pressure - Systolic 130.0 ± 17.9 132.7 ± 16.7

 Blood Pressure - Diastolic 75.2 ± 10.9 76.3 ± 10.8

4.2 Systolic BP - on Anti-Hypertensive Treatment 134.4 ± 17.9 135.4 ± 16.8

 Diastolic BP - on Anti-Hypertensive Treatment 75.1 ± 11.3 76.2 ± 11.3

Diabetes Related Eye Disease 

5.1 Attended Optometrist/Ophthalmologist 75.5 70.8

5.2 Fundus Examination 66.8 65.5

5.3 Retinopathy 19.7 11.1

5.4 Treatment for Retinopathy 9.7 4.8

5.5 Right or Left Cataract 17.3 15.1

Diabetes Related Foot Problems 

6.1 Peripheral Neuropathy - Last 12 Months 20.0 16.1

 Peripheral Neuropathy - Previous 19.5 13.7

6.2 Foot Ulceration - Last 12 Months  5.0 4.6

 Foot Ulceration - Previous 5.7 5.0

6.3 Peripheral Vascular Disease - Last 12 Months 7.2 7.6

 Peripheral Vascular Disease - Previous 8.8 7.0

6.4 Lower Limb Amputation - Last 12 Months 2.8 2.5

    Minor 2.2 2.0

    Major 0.5 0.4

 Lower Limb Amputation - Previous 3.5 2.6

    Minor 1.2 1.1

    Major 0.4 0.4

Medications and Lipids 

7.1 Aspirin Therapy 26.1 27.6

7.2 Other Antiplatelet Therapy 6.0 5.9

7.3 Anticoagulant Therapy 6.5 8.6

7.4 On Lipid Lowering Therapy 53.8 60.9

7.4.1 On Lipid Lowering Therapy - Statin 93.0 90.9

7.4.2 On Lipid Lowering Therapy - Fibrate 12.7 12.6

7.4.3 On Lipid Lowering Therapy - Ezetrol 12.9 8.5

7.4.4 On Lipid Lowering Therapy - Fish Oil 5.1 5.4

7.5 Lipids Measured 64.8 77.4

7.5.1 Total Cholesterol 4.3 ± 1.2 4.4 ± 1.2

7.5.2 LDL Cholesterol 2.2 ± 0.9 2.3 ± 0.9

7.5.3 HDL Cholesterol 1.2 ± 0.4 1.2 ± 0.4

7.5.4 Triglyceride 2.0 ± 2.1 2.0 ± 1.7

7.5.5 Fasting Lipids 52.9 69.4
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Item No. on  
Data Collection  
Form

Clinical Parameters
Centres of Excellence  

& Tertiary Care
Secondary &  
Primary Care

% / Mean ± SD % / Mean ± SD

Complications/Events/Comorbidities 

8.1 Stroke - Last 12 Months 1.5 1.2

 Stroke - Previous 4.1 4.1

8.2 Myocardial Infarction - Last 12 Months  2.4 2.1

 Myocardial Infarction - Previous 8.7 9.2

8.3 CABG - Last 12 Months 2.3 2.1

 CABG - Previous  9.2 9.1

8.4 Congestive Cardiac Failure - Last 12 Months 3.9 3.9

 Congestive Cardiac Failure - Previous 4.3 5.2

8.5 End Stage Kidney Disease - Last 12 Months  4.1 3.5

 End Stage Kidney Disease - Previous 5.1 3.0

8.6 Blindness - Last 12 Months 1.4 1.0

 Blindness - Previous 1.6 1.4

8.7 Sexual Dysfunction - Last 12 Months 11.3 11.9

 Sexual Dysfunction - Previous 10.8 11.5

8.8 Dementia - Last 12 Months 1.3 1.2

 Dementia - Previous 1.1 0.8

8.9 Diabetic Ketoacidosis - Last 12 Months 3.3 2.4

Diabetic Ketoacidosis - Previous 8.0 6.5

8.10
Hyperosmolar Hyperglycaemic State  
- Last 12 Months 

1.1 0.7

Hyperosmolar Hyperglycaemic State  
- Previous

1.2 0.9

8.11 Severe Hypoglycaemia - Last 12 Months 5.9 4.9

 Severe Hypoglycaemia - Previous 10.5 7.8

8.12 Malignancy   

    Metastatic Solid Tumour 2.0 2.5

    Non-Metastatic Solid Tumour 4.2 5.2

    Leukaemia 0.6 0.2

    Lymphoma 0.7 0.6

    Other 2.0 2.5

    Nil 89.2 88.8

8.13 Liver Disease   

    Mild 6.0 10.0

    Moderate/Severe 2.8 2.5

    Nil 91.3 87.6

Renal Function and Blood Glucose Control 

9.1 Normoalbuminuria 59.4 63.4

 Microalbuminuria 27.9 27.8

 Macroalbuminuria 12.7 8.8

9.3.1 eGFR Result (Calculated) 80.9 ± 29.6 76.0 ± 26.6

9.3.2 Glycated Haemoglobin (%) 8.2 ± 1.9 7.8 ± 1.7

 Glycated Haemoglobin (mmol/mol) 66.7 ± 20.5 61.3 ± 18.5
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2.8 SUB-ANALYSIS - GDM AT A GLANCE

20 centres participated in the GDM sub-analysis of ANDA-AQCA 2019.

TABLE 42.  DEMOGRAPHIC DATA (GDM)

Category 2013 2015 2017 2019

Number of patients 108 226 287 320

Age (years) 37.3 ± 13.7 32.0 ± 5.9 31.4 ± 5.5 32.3 ± 5.4

Initial visit (%) 60.6 34.9 50.5 40.9

Aboriginal/Torres Strait Islander (%) 13.1 3.3 4.9 12.9

NDSS member (%) NA 87.3 89.4 83.0

TABLE 43.  COUNTRY OF BIRTH (GDM)

Country n (320) %

Australia 208 65.0

India 21 6.5

Bangladesh 9 2.8

China 8 2.5

Philippines 8 2.5

Nepal 6 1.9

United Kingdom 6 1.9

New Zealand 5 1.6

Sri Lanka 4 1.3

Other 42 13.1

Unstated 3 0.9

TABLE 44.  BODY MASS INDEX (GDM)

BMI (kg/m2) 2013 2015 2017 2019

BMI 29.3 ± 6.5 31.6 ± 7.3 33.3 ± 7.2 31.5 ± 6.9

TABLE 45.  TREATMENT (GDM)

Treatment n (320) %

Diet only 186 58.1

Metformin 36 11.3

Tablets 24 7.5

Insulin 98 30.6

Insulin & tablets 11 3.4

Insulin, injectables & tablets 1 0.3

Insulin modalities*    

   Insulin mode: basal 68 62.4

   Insulin mode: basal bolus 32 29.4

   Insulin mode: pump 0 0.0

   Insulin mode: pre-mixed insulin 7 6.4

   Insulin mode: unstated 3 2.8

* multiple modes of insulin reported in some patients
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TABLE 46.  GLYCATED HAEMOGLOBIN (GDM)

Year
HbA1c (%) HbA1c (mmol/mol)

n        Mean ± SD n Mean ± SD

2013 35 6.6 ± 1.9 NA NA

2015 60 5.6 ± 1.5 9 49.1 ± 25.0

2017 82 5.4 ± 0.7 78 34.6 ± 5.6

2019 93 5.3 ± 0.8 82 35.0 ± 9.0

TABLE 47.  BLOOD PRESSURE (GDM)

BP (mmHg) Mean ± SD

Systolic 115 ± 14

Diastolic 71 ± 10

TABLE 48.  SMOKING STATUS (GDM)

Smoking Status n (314) %

Current 12 3.8

Past 38 12.1

Never 264 84.1

TABLE 49.  URINARY ALBUMIN (GDM)

Urinary Albumin n (36) %

Normoalbuminuria 15 41.7

Microalbuminuria 17 47.2

Macroalbuminuria 4 11.1

TABLE 50.  SERUM CREATININE (GDM)

Serum creatinine n (113) %

<120 µmol/L 79 100.0

120 - 500 µmol/L 0 0.0

>500 µmol/L 0 0.0
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2.9 SUB-ANALYSIS - PAEDIATRICS AT A GLANCE

19 centres participated in the paediatric sub-analysis of ANDA-AQCA 2019.

TABLE 51.  DEMOGRAPHIC DATA (PAEDIATRICS)

Category n / Mean ± SD 

Number of sites 19

Number of patients 371

Diabetes type (%)  

   T1DM 95.7

   T2DM 2.7

   Don’t know 0.0

   Other 0.8

   Unstated 0.3

Age (years)  

   All patients 12.6 ± 3.1

   T1DM 12.5 ± 3.1

   T2DM 14.4 ± 2.0

Initial visit (%) 6.8

Aboriginal/Torres Strait Islander (%) 4.3

NDSS member (%) 99.2

TABLE 52.  COUNTRY OF BIRTH (PAEDIATRICS)

Country n %

Australia 345 93.0

England 8 2.2

New Zealand 4 1.1

South Africa 4 1.1

India 3 0.8

Ireland 2 0.5

Germany 1 0.3

Italy 1 0.3

Peru 1 0.3

Philippines 1 0.3

United Arab Emirates 1 0.3

Total 371  
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TABLE 53.  BODY MASS INDEX BY DIABETES TYPE (PAEDIATRICS)

Diabetes Type
BMI (kg/m2)

n Mean ± SD 

All patients 370 20.4 ± 4.4

T1DM 355 20.0 ± 4.4

T2DM 10 28.6 ± 8.2

TABLE 54.  GLYCATED HAEMOGLOBIN (PAEDIATRICS)

Diabetes Type
HbA1c (%) HbA1c (mmol/mol)

n Mean ± SD n Mean ± SD 

Overall 328 8.5 ± 1.8 356 58.8 ± 25.7

T1DM 317 8.2 ± 1.6 343 58.7 ± 25.7

T2DM 8 10.1 ± 3.3 10 69.1 ± 48.5

Don’t know 0 NA 0 NA

Other 3 8.2 ± 1.6 3 38.3 ± 7.6

Unstated 0 NA 0 NA

TABLE 55.  BLOOD PRESSURE (PAEDIATRICS)

Blood Pressure (mmHg) n Mean ± SD 

Systolic 178 112 ± 12

Diastolic 178 67 ± 9

TABLE 56.  TREATMENT (PAEDIATRICS)

Treatment n (371) %

Diet only 2 0.5

Tablets (only) 1 0.2

Insulin (only) 361 83.4

Insulin & tablets 6 1.4

Injectables & tablets 1 0.2

Injectables & tablets & insulin 0 0.0

Insulin modalities*

   Insulin mode: basal 170 40.5

   Insulin mode: basal bolus 196 46.7

   Insulin mode: pump 161 38.3

   Insulin mode: pre-mixed insulin 0 0.0

   Insulin mode: unstated 9 2.1

* multiple modes of insulin reported in some patients
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TABLE 57.  SMOKING STATUS (PAEDIATRICS)

Smoking Status n (368) %

Current 1 0.3

Past 0 0.0

Never 367 99.7

TABLE 58.  DIABETES RELATED COMPLICATIONS (PAEDIATRICS)

Risk Factors n (371) %

Attended optometrist/ophthalmologist 29 7.8

Fundus examination 26 7.0

Retinopathy 1 0.3

Treatment for retinopathy 1 0.3

Right or left cataract 1 0.3

Peripheral neuropathy 1 0.3

Diabetic ketoacidosis - last 12 months 22 5.9

Diabetic ketoacidosis - previous 18 4.9

Severe hypoglycaemia - last 12 months 24 6.5

   1-2 episodes 24 6.5

   3-5 episodes 0 0.0

   >5 episodes 0 0.0

Severe hypoglycaemia - previous 74 21.1

TABLE 59.  URINARY ALBUMIN (PAEDIATRICS)

Urinary Albumin n (51)  %

Normoalbuminuria 44 86.3

Microalbuminuria 6 11.8

Macroalbuminuria 1 2.0

TABLE 60.  SERUM CREATININE (PAEDIATRICS)

Serum Creatinine n (19) %

<120 µmol/L 19 100.0

120 - 500 µmol/L 0 0.0

>500 µmol/L 0 0.0
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3. FUTURE DEVELOPMENTS

The aim of the Australian National Diabetes Audit (ANDA) is to provide a high-quality cross-sectional ‘snapshot’ of the 
clinical status of patients being cared for in Australian diabetes centres. This is achieved by the collection, analysis and 
reporting of clinical diabetes data in specialist diabetes services and, in so doing, the underlying objectives have remained:

  • to utilise different technologies to collect and collate data

  • to provide an individual audit report for each participating site   

  • to generate a pooled data collection report of standardised data

  • �to provide nationwide diabetes data against which to benchmark clinical indicators against endorsed guidelines, in 
order to gauge the effectiveness of diabetes management and intervention strategies

ANDA-AQCA 2019 is the first year to commence a longitudinal register that will prospectively follow up a smaller cohort 
of patients from within the pooled ANDA population over a 2-4 year period. This will provide centres with risk-adjusted 
data on changes in clinical indicators for people with diabetes at both a group and individual level and will offer a rich 
source of understanding of treatments, and clinical outcomes for people with diabetes. The addition of temporal data 
on diabetic outcomes will strengthen the analysis of diabetes management throughout Australia.

ANDA is working towards extending this activity into a Clinical Quality Registry. We aim to drive continuous 
improvement in the quality and value of healthcare data, in order to achieve better health outcomes for all Australians by 
improving the standard of care for patients with diabetes. This registry will prospectively facilitate the monitoring of the 
quality of health care for patients with diabetes by routinely collecting and analysing clinical performance data. This will 
provide clinicians, health service managers, patients and other stakeholders with ongoing, risk-adjusted, benchmarked 
feedback on these outcomes.

Replacing the use of paper-based data collection with electronic data capture methods, such as a direct data extraction 
or REDCap, is a significant step towards accomplishing our goal to improve data collection efficiency and data integrity.

Feedback received from the ANDA-AQCA 2019 Post Data Collection Questionnaire highlighted three major issues with 
the data collection:

  1. �The time-consuming nature of completing data collection in addition to routine patient review within demanding clinic 
schedules

  2. The data being collected not being available at the time of consultation

  3. �The balance between a congested data collection form that attempts to capture many relevant variables, potentially 
at the cost of usability

Current formative work with stakeholders is being undertaken to identify the needs of participating sites and the barriers and 
enablers to effective use of audit feedback. This will be used to help inform the redesign of the site reports, which are used 
to determine trends over time and identify areas for quality improvment in each individual participating site.
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APPENDIX 1

ANDA-AQCA 2019 - DATA COLLECTION FORM
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APPENDIX 2

ANDA-AQCA 2019 – DATA DEFINITIONS

Section 1. Patient Demographics

Patient ID (Compulsory field). Enter identifier such as record number or the first 2 letters of the 
first name and surname and month and year of birth (e.g. FFSSMMYY) to enable you to 
check your records if there is a query regarding the data.

Site ID Unique site identifier (assigned by ANDA Secretariat).

Staff initials (optional) Site staff initials.

Date of birth Record as DD/MM/YYYY. [If unknown other than year: Record as 01/01/YYYY].

Gender Mark Male or Female indicating phenotypic (physical) gender at birth. 

Currently pregnant If gender is female, mark Yes or No if the patient is currently pregnant.

Date of visit Record the date the patient attended as DD/MM/2019.

Initial visit Mark No or Yes indicating if this is an initial visit assessment.

Aboriginal/Torres Straits 
Islander

Mark No or Yes indicating Aboriginal / Torres Strait Islander background.

Country of birth Record the patient’s country of birth.

NDSS member Record No or Yes if a member of the NDSS.

DVA patient Eligible people whose medical care charges are met by the Department of Veterans’ Affairs 
(DVA).

Section 2. Diabetes Type & Management

Date of diagnosis Record as MM/YYYY of first diagnostic blood glucose estimation. [If date unknown other 
than year, record as 01/YYYY].

Type of diabetes Mark Type1 [IDDM] or Type2 [NIDDM] or GDM or Don’t know, or Other to indicate the 
clinical classification of diabetes.

Blood glucose monitoring Record how blood glucose levels are monitored. If multiple, tick all that apply within 
the last 12 months. None: No regular blood glucose monitoring is performed. Finger 
pricking: A blood sample is obtained via a finger-prick and is analysed using testing 
strips and a glucometer. Continuous Glucose Monitoring: Use of any form of 
subcutaneous continuous glucose monitoring device (incl. Flash technology) for at least 1 
month. 

Management method If multiple, tick all that apply. See the ‘Australian Blood Glucose Treatment Algorithm 
For Type 2 Diabetes’ and the ‘Table of Evidence and Properties of Glucose-Lowering 
Agents’ for information on each drug class. These resources are found on the Australian 
Diabetes Society website, or with the direct link http://t2d.diabetessociety.com.au/
documents/vNuZ2sHG.pdf

Insulin duration
If the patient is on Insulin, record the number of years/months the patient has been on 
insulin.

Mode of insulin If the patient is on Insulin, record mode of administration/s. If multiple, tick all that apply.

Basal: Intermediate-acting or long-acting insulin injection(s), Bolus: Very short-acting 
or short-acting insulin injection(s), Basal bolus: Insulin regime that utilises any type of 
basal insulin as well as any type of bolus insulin. Pre-mixed insulins are excluded from this 
category, Pre-mixed: Injection of any pre-mixed combination of intermediate or long-
acting insulin with either short-acting or very short-acting insulin. Pump: Mode of insulin 
delivery being via continuous subcutaneous insulin infusion.
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Section 3. Height, Weight & Smoking Status

Weight Record in kilograms the weight measurement without shoes or jacket.

Height Record in metres the height measurement without shoes.

Smoking status Mark Current or Past or Never to indicate smoking activity of any tobacco material.

Current = regular smoking over the past 3 months, Past = no regular smoking for 1 
month or more, Never = never smoked

Years spent smoking If the patient is a current or past smoker, record the number of years spent smoking.

Section 4. Blood Pressure

Blood pressure Record Systolic / Diastolic (mmHg) measured after 5 minutes sitting, [1st and 5th 
phases].

Anti-hypertensive 
treatment

Mark No or Yes to indicate if the patient is on treatment for hypertension.

Anti-hypertensive 
medications

Select the anti-hypertensive medication/s the patient is currently taking. If on 
combination tablet, tick all that apply. ACE – angiotensin converting enzyme, ARB – 
angiotensin II receptor blocker.

Section 5. Diabetic Eye Disease – last 12 months

Attended optometrist / 
ophthalmologist

Mark No or Yes to indicate if the patient attended an optometrist or ophthalmologist in 
the last 12 months.

Fundus examination Mark No or Yes to indicate if the patient has had an ophthalmological assessment (Direct 
or Indirect) in the last 12 months.

Retinopathy Mark No or Yes to indicate if the ophthalmological assessment revealed any diabetic 
retinopathy or maculopathy in the last 12 months.

Treatment for retinopathy Mark No or Yes to indicate if the patient has had any diabetic eye related treatment 
in the last 12 months. Includes any of the following: laser photocoagulation treatment, 
intravitreal VEGF inhibitor injection, or vitrectomy. 

Right or left cataract Mark No or Yes to indicate if the patient currently has a cataract or has had one removed 
in the last 12 months.

Section 6. Diabetic Foot Problems

Mark No or Yes to indicate diabetic foot problems in the last 12 months AND/OR previously. Answer all questions.

Peripheral neuropathy Mark No or Yes to indicate clinical judgement following assessment using pin prick and 
vibration or monofilament. Also includes presence of Charcot foot.

Foot ulceration Mark No or Yes to indicate past history of foot ulceration.

Peripheral vascular disease Mark No or Yes to indicate peripheral vascular disease. 

YES = absence of both dorsalis pedis and posterior tibial pulses in either foot, symptoms 
of peripheral vascular disease (e.g. intermittent claudication, rest pain, tissue loss/
gangrene), Ankle-Brachial Index <0.9, confirmatory arterial ultrasound or angiography or 
previous revascularisation procedure (incl. angioplasty, stent insertion or surgical bypass).

Lower limb amputation Amputation of toe, forefoot or leg [above or below knee], not due to trauma or causes 
other than vascular disease.

Minor/Major Lower Limb 
Amputation

If the patient has had an amputation in either lower limb, indicate if minor and/or major.

Minor = Amputation of the toe/s or foot (below the ankle), Major = Amputation above  
the ankle.
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Section 7. Medications & Lipids – last 12 months

Aspirin Mark No or Yes to indicate whether the patient is on Aspirin. Indicate whether 
contraindicated.

Other anti-platelets Mark No or Yes to indicate whether the patient is on any other anti-platelet treatment 
(e.g. clopidogrel, ticagrelor or prasugrel).

Anti-coagulants Mark No or Yes to indicate whether the patient is on anti-coagulants (e.g. Warfarin or 
NOAC)

Lipid lowering treatment Mark No or Yes to indicate whether the patient is on lipid lowering treatment. If 
Yes, indicate whether they are on Statin, Fibrate, Ezetrol, and/or Fish Oil. Record if 
contraindicated. If on combination tablet, tick all that apply.

Lipids measured Mark No or Yes to indicate if lipids have been measured in the past 12 months. 

Total Cholesterol, LDL, 
HDL, Triglycerides

Record absolute result of most recent result of total, LDL & HDL cholesterol and 
triglycerides in the last 12 months or tick ‘Not available’.

Above measured in fasting 
specimen

Mark No or Yes to indicate if the lipids reported in items 7.5.1 to 7.5.4 were measured in 
a fasting state.

Section 8. Complications/Events/Co-morbidities

Mark No or Yes to indicate a history of complication or an event in the last 12 months AND/OR previously. Answer all.

Cerebral stroke Due to vascular disease including TIA.

Myocardial infarction Evidenced by ECG changes, plasma enzyme changes or medical documentation.

CABG/Angioplasty Coronary Artery Bypass Grafting surgery (CABG), Angioplasty or Stent.

Congestive cardiac failure Symptomatic congestive cardiac failure with response to specific therapy.

End stage kidney disease Any of the following: Stage 5 chronic kidney disease: eGFR <15mL/min/1.73m2), 
requiring dialysis or having undergone kidney transplantation.

Blindness Patient became legally blind (>6/60) in either eye.

Sexual dysfunction If Male - History or treatment of failure to achieve or maintain erection sufficient for 
satisfactory sexual intercourse. If Female - History of persistent and recurrent problems 
with sexual response, desire, orgasm or pain that cause distress or relationship strain.

Dementia Chronic cognitive deficit diagnosed by a clinician.

Diabetic Ketoacidosis (DKA) Any hospital admission involving Diabetic Ketoacidosis as evidenced by blood results 
(glucose, ketones, pH) or medical documentation

Hyperosmolar 
Hyperglycaemic State (HHS)

Any hospital admission involving Hyperosmolar Hyperglycaemic State as evidenced by 
blood results (glucose, osmolality) or medical documentation

Severe hypoglycaemia Severe hypoglycaemia requiring assistance of another person to actively administer 
carbohydrates, glucagon, or other corrective actions.

Number of episodes If Yes to ‘Severe hypoglycaemia’, record the number of episodes.

Malignancy Indicate type of malignancy or if not applicable. Exclude non-melanotic skin cancers.

Liver disease Indicate severity of liver disease or if not applicable. Mild = cirrhosis without 
portal hypertension, chronic hepatitis, Moderate to severe = cirrhosis with portal 
hypertension.

Section 9. Renal Function & Blood Glucose Control – last 12 months

Urinary protein/albumin 
collected

Mark No or Yes to indicate if Urinary protein/albumin was collected.

Urinary protein/albumin 
result

If Urinary protein/albumin was collected, record absolute amount of albumin [mg/L] or 
as albumin excretion rate [AER: µg/min or mg/24hr] or Ratio.

Urinary protein/albumin units If Urinary protein/albumin was collected, mark the applicable units.

Serum creatinine Record absolute result measurement of serum creatinine in MICROMOLS/L [µmol/L] 
or tick ‘Not available’.

HbA1c result Record absolute result [%] AND mmol/mol of the most recent Haemoglobin A1c 
(HbA1c) protein result in the last 12 months or tick ‘Not available’.
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Any enquiries or comments regarding this publication should be directed to:

Australian National Diabetes Audit 
Monash University 
553 St Kilda Road 
Melbourne Victoria 3004

Phone: +61 3 9903 0566 
Email: anda@nadc.net.au
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