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Abstract 

Background:  People living with diabetes must manage a range of factors for optimal control of glycaemia and to 
minimise the risk of diabetes-related complications. Diabetes practitioners are expected to follow guidelines for the 
key process of care and clinical outcomes, to help people living with diabetes achieve clinical targets. In Australia, the 
performance of diabetes centres against guidelines is evaluated by the Australian National Diabetes Audit, an annual 
clinical audit and feedback activity. Previous work has identified areas for improvement in the feedback provided to 
participating diabetes centres and suggested additional educational and support resources to assist in using audit 
feedback for the development of quality improvement activities. This cluster randomised trial will test the accept-
ability, utility and impact on selected clinical outcomes of the developed study intervention (audit feedback and a 
tailored educational and peer support cointervention).

Methods:  Two-armed cluster randomised trial with Australian Diabetes Centres that participated in the Australian 
National Diabetes Audit in 2021 as the clusters, stratified by location and type of centre. We aim to recruit 35 diabetes 
centres in each arm. Both the intervention and control arms will receive an augmented feedback report, accompa-
nied by a partially pre-populated slide deck. In addition, the intervention arm will receive a tailored theory-based 
intervention designed to address identified, modifiable barriers to utilising and implementing the recommendations 
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Administrative information
Note: the numbers in curly brackets in this protocol refer 
to SPIRIT checklist item numbers. The order of the items 
has been modified to group similar items (see http://​
www.​equat​or-​netwo​rk.​org/​repor​ting-​guide​lines/​spirit-​
2013-​state​ment-​defin​ing-​stand​ard-​proto​col-​items-​for-​
clini​cal-​trials/).
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Introduction
Background and rationale {6a}
Diabetes is a common risk factor for cardiovascular dis-
ease, stroke, amputation and microvascular complica-
tions including retinopathy, neuropathy and nephropathy 
[1]. It is estimated that 68% of people over 65 years of 
age with diabetes will die from cardiovascular disease 
and 16% from stroke [1]. Optimal diabetes management 
requires people with diabetes to simultaneously control 
multiple factors including blood glucose, blood pres-
sure, lipids and lifestyle factors such as diet and physical 
activity. Optimal control of these underlying risk factors 
is strongly associated with better outcomes and reduced 
cardiovascular disease, stroke and microvascular compli-
cations in people living with diabetes [1–5]. While peo-
ple living with diabetes often self-manage many of the 
contributing factors, there is a high need for healthcare 
involvement to manage medications and monitor clini-
cal markers; hence, the utilisation of healthcare services 
is higher among people with diabetes than in the general 
population [6]. Additionally, many people living with 
diabetes struggle to follow all recommended care pro-
cesses, although following these processes is associated 
with lower rates of both inpatient and outpatient hospi-
tal presentations and improved microvascular and mac-
rovascular outcomes [4, 5, 7, 8]. Interventions to support 
optimal management of risk factors in diabetes, both by 
people with diabetes and the healthcare services they 

from diabetes audit feedback. The co-primary outcomes are (1) HbA1c at the patient level, measured at 6 months 
after delivery of the intervention, and (2) the acceptability and utility of the augmented feedback and cointerventions 
at the practitioner level, measured at 3 months after delivery of the intervention.

Discussion:  This trial aims to test the effects of systematic development and implementation of theory and evi-
dence-informed changes to the audit feedback delivered to diabetes centres participating in an established national 
clinical diabetes audit. Potential benefits of improved audit feedback include more optimal engagement with the 
feedback by end clinical users which, ultimately, may lead to improvements in care for people living with diabetes.

Trial registration:  Australian and New Zealand Clinical Trials Registry ACTRN12621000765820. Prospectively regis-
tered on June 21, 2021
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access, therefore have the potential to improve health 
outcomes and reduce hospital presentations.

The Australian National Diabetes Audit (ANDA) is a 
longstanding clinical audit and feedback activity which 
has been administered by Monash University and the 
National Association of Diabetes Centres (NADC) since 
2013. This clinical audit routinely collects de-identified 
information about clinical markers (e.g. HbA1c, blood 
pressure and lipid levels) and process of care meas-
ures (e.g. proportion of patients receiving annual retinal 
examination) among people living with diabetes in Aus-
tralia who attend health services based in primary care, 
secondary or community care and tertiary referral cen-
tres. During a 4-week period in May through to July of 
each year, data is collected for all consecutive patients 
attending participating diabetes centres, using a stand-
ardised data collection form (Additional file  1). Data is 
collated and analysed, and participating centres then 
receive feedback in the form of an individualised bench-
marking report which is made available to centres in an 
electronic format. Currently, the individualised report 
is approximately 200 pages long and provides detailed 
information on clinical performance in terms of clinical 
and process measures. Each measure is benchmarked to 
the mean achieved across all participating centres. Clini-
cal performance indicators are presented in the form 
of tables and bar charts, allowing individual centres to 
interpret their data and undertake quality improvement 
activities as they see appropriate. While these individu-
alised reports are only released to the individual diabetes 
centre, the de-identified data across all centres is also col-
lated into a national report that is publicly available [9].

Audit and feedback activities such as ANDA are com-
monly employed in health care to inform quality improve-
ment activities, based on the assumption that healthcare 
practitioners and services are motivated to engage in best 
practice but may not be aware of suboptimal performance 
[10]. In a 2012 Cochrane review of the effects of audit and 
feedback on professional practice and healthcare out-
comes (140 studies), audit and feedback was reported to 
generate small but meaningful improvements in practice 
and patient health outcomes across a number of different 
conditions and settings [10]. For compliance with desired 
practice (dichotomous outcomes), there was a median 
4.3% absolute increase in desired practice (IQR 0.5 to 
16.0%). For compliance with desired practice (continuous 
outcomes), there was a median 1.3% absolute increase in 
desired practice (IQR 1.3 to 28.9%). For patient outcomes 
(continuous), the median percent change was 17% (IQR 
1.5 to 17%) [10]. While these changes may seem small, at 
a population level, they represent a substantial healthcare 
gain. The review recommended future studies of audit and 
feedback compare different approaches to its delivery.

Benefits of a large-scale audit such as ANDA include 
the ability to show variation in practice and highlight 
areas where there may be a lack of concordance between 
evidence-based recommendations and actual care, result-
ing in suboptimal outcomes [11]. Previous analysis of the 
ANDA data has shown variation in practice and outcomes 
and evidence-practice gaps in the form of prescribing and 
treatment gaps for lipid-lowering medication and antihy-
pertensives for people with type 2 diabetes [12]. In addi-
tion, ANDA has documented a high prevalence of various 
cardiovascular risk factors for people with type 1 diabe-
tes participating in ANDA [13], along with suboptimal 
HbA1c for people with type 2 diabetes [12]. Descriptive 
data from pooled ANDA reports show suboptimal mean 
HbA1c, blood pressure and lipid levels, with little change 
over time [9, 14, 15]. This lack of change in key clinical 
measures including HbA1c over multiple cycles of ANDA 
audit and feedback suggests that the current form of feed-
back may not be fully translating into reduced practice 
variation and optimal health outcomes.

Given that clinical and process of care outcomes for 
many centres indicate room for improvement with little 
change over time resulting from ANDA, there is a need 
to explore alternative, potentially more effective methods 
of audit feedback delivery that meet the needs of diabetes 
centres and stimulate quality improvement (QI) activities 
in areas where practice is suboptimal. Our previous qual-
itative study [16] used an approach based on the Consoli-
dated Framework for Implementation Research (CFIR) 
[17] and sought to identify (i) how diabetes centres use 
the current ANDA feedback to inform QI activities, (ii) 
the barriers and enablers to optimal use of diabetes audit 
feedback in these centres, (iii) the data needs of the stake-
holders, (iv) what format might be more beneficial for 
stakeholders to interpret and act on the feedback pro-
vided and (v) whether there are other feedback or prac-
tice improvement interventions that may assist.

The main desired changes to feedback we identified 
were a shorter report and a more engaging, simplified data 
visualisation style. Barriers to the use of feedback included 
access and knowledge about how to use the data provided 
to inform the development of QI activities. Perceived 
enablers of implementation included leadership engage-
ment, peer mentoring and support to share experiences 
of using ANDA data to inform QI activities, and external 
policy and incentives to encourage participation, such as 
recognition of ANDA participation by professional and 
accreditation bodies. Potential cointerventions to augment 
the feedback and support QI development included exem-
plars from clinical change champions and peer leaders and 
educational resources to help facilitate change [16]. These 
results support our contention that the existing ANDA 
audit feedback may not be used optimally and inform the 
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redesign of ANDA feedback and the development of edu-
cational and community of practice resources based on the 
needs of diabetes centres, underpinned by the CFIR and 
contemporary audit and feedback literature.

Objectives {7}
Hypothesis
The systematic, theoretically underpinned, development 
and delivery of a tailored intervention of enhanced audit 
feedback and an educational and community of practice 
cointervention for diabetes healthcare professionals will 
improve the acceptability and utility of ANDA audit feed-
back and will subsequently improve healthcare profes-
sional practice and patient outcomes when compared to 
receiving audit feedback alone.

Objectives
This cluster randomised trial will test the acceptability, 
utility and impact on selected clinical outcomes of the 
developed study intervention (audit feedback and a tai-
lored educational and community of practice cointerven-
tion). The specific objectives of this project are:

1.	 To determine whether the implementation of rede-
signed ANDA feedback with or without the addition 
of tailored educational and community of practice 
resources leads to an improvement in HbA1c at 6 
months and selected other clinical outcomes, when 
compared to previous audits

2.	 To determine whether the redesigned ANDA feed-
back and tailored educational and community of 
practice resources are associated with improved 
practitioner perceptions regarding the acceptability 
and utility of ANDA feedback

Trial design {8}
As the trial interventions will target participants who 
receive and act on ANDA feedback (health service staff 
and practitioners), effectiveness is best evaluated through 

a cluster randomised trial with clustering at a centre 
level. The framework of this trial is a superiority trial with 
1:1 allocation.

Methods: participants, interventions and outcomes
Study setting {9}
The setting for this trial is Australian diabetes centres 
participating in ANDA.

Eligibility criteria {10}
Inclusion criteria

Diabetes centres  Australian diabetes centres (Centres 
of Excellence, primary, secondary and tertiary care ser-
vices) registered with the National Association of Diabe-
tes Centres (NADC) will be eligible for inclusion in the 
trial if the following criteria are met: (i) at least one rep-
resentative of the practice (the designated contact person 
for ANDA) provides written informed consent; (ii) the 
practice participates in ANDA in 2021 (irrespective of 
whether they have or have not participated in previous 
years). Differences between types of eligible diabetes cen-
tres are shown in Table 1.

Patient data  The study will not recruit patient par-
ticipants. Rather, patient data for pre-determined 
fields relating to type 1 or type 2 diabetes mellitus care 
among people aged 18 years and over will be extracted 
from existing routinely collected and de-identified 
(coded) data reported as part of the ANDA annual 
audit.

Exclusion criteria
We are not collecting any additional data directly from 
patients, and we will not utilise ANDA data relating to 
people with gestational diabetes mellitus (GDM) or dia-
betes of unknown type. There are no additional exclu-
sion criteria related to diabetes centres or to patient 
data.

Table 1  Differences between types of eligible diabetes centres (based on the criteria set out by the NADC)

Type of centre Definition

Primary care centres General practices or community health centres that work closely with the local general practitioners to provide care for 
people with diabetes

Secondary care centres Services with a range of full and/or part-time diabetes staff but who often do not have an endocrinologist as part of their 
usual team

Tertiary care centres Diabetes centres that have the full range of diabetes service providers including endocrinologists, diabetes nurse educators, 
psychologists, dietitians and podiatrists on staff (full time) and have been accredited by the NADC

Centres of Excellence Recognised diabetes centres that have demonstrated excellence in education, research, service delivery, practice/policy 
development and education. These centres must be tertiary-level facilities
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Recruitment {15}
Formal invitations will be sent out by the ANDA Secre-
tariat to the site leads/representatives of eligible sites to 
provide an explanatory statement of the research, a Par-
ticipant Information and Consent Form (PICF) detailing 
the exact nature of the study; what it will involve for the 
participating centre; the implications and constraints of 
the protocol; and any risks involved in taking part and 
contact details for the project lead.

Who will take informed consent? {26a}
Participation in this research is completely voluntary and 
there are no consequences for those centres who choose not 
to participate. Sites who wish to participate in this research 
will notify the project lead of their intent to participate and 
consent through the return of a signed PICF via email to 
the ANDA Secretariat or the project lead. The project lead 
will countersign and return the PICF to participating cen-
tres. Details and documentation of participating sites will be 
maintained by the ANDA Secretariat to maintain the coded 
nature of enrolment (i.e. the project lead will know the 
names of individual staff participating, but not the unique 
ANDA identifying number for the centre they work for).

Sites will be asked to respond within 7 days, after which 
time a reminder email will be sent. Subsequent remind-
ers will be sent up to the time of the end of the 6-week 
recruitment period.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
No biological specimens will be collected as part of this 
trial or sub-study. The additional consent provisions for 
collection and use of (non-patient) data in an associated 
sub-study to validate the survey instrument are detailed 
in the section ‘Reliability and validity of survey instru-
ment (sub-study)’.

Interventions
Explanation for the choice of comparators {6b}
ANDA data has shown room for improvement in key pro-
cesses and clinical outcomes over the previous 8 years; 
hence, there is an urgent need for reformatting the feed-
back. Our formative work with ANDA centres identified 
desired changes to data presentation in ANDA feedback. 
The comparator will hence be ANDA feedback only, but this 
feedback will be redesigned to meet these identified needs.

Intervention description {11a}
Interventions

Feedback report  Both the intervention and control 
groups will receive the redesigned ANDA feedback report. 

This feedback report will be informed by the formative 
qualitative study [16] and developed by the lead author in 
consultation with the investigator group, including clini-
cians and an audit and feedback expert. The draft design 
of the report will then be modified based on their advice 
about clarity and feasibility, in a co-design process. The 
redesigned feedback will be configured for an automatic 
generation process by the ANDA data management team 
and will be delivered electronically to the contact person 
for each participating diabetes centre as a PDF document 
at one timepoint (December 2021).

PowerPoint slide deck  A partially pre-populated Power-
Point slide deck template to facilitate presentation of data 
within clinical practice teams will also be provided with 
the feedback report. The slide deck will be developed by 
the project lead in consultation with the ANDA-EFFECT 
investigator group and will allow diabetes centres to 
enter the data from their ANDA feedback report into the 
PowerPoint template.

Control arm
Standard treatment/care: Participating diabetes centres 
randomised to the control arm will only receive the feed-
back report and PowerPoint slide deck, as above.

Intervention arm
In addition to the feedback report and PowerPoint slide 
deck, participating diabetes centres randomised to the 
intervention arm will receive a tailored theory-based 
intervention designed to address identified, modifiable 
barriers to utilising and implementing the recommenda-
tions from ANDA feedback. The design of the interven-
tion is underpinned by a formal qualitative study to elicit 
current quality improvement practices and barriers to 
implementation of feedback [16].

Intervention components  The intervention comprises 
a package of educational resources and community of 
practice forums, delivered on the NADC website. These 
resources will include:

•	 A 45-min QI webinar will be developed to guide 
participants, including short instructional videos to 
guide participants through understanding their data, 
along with presentations delivered by external QI 
experts

•	 Audio-visual stories from clinical change champions 
from a range of metropolitan and regional services in 
different states in Australia, identified through prior 
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NADC involvement. These stories will describe how 
change champions have used ANDA data to facilitate 
QI activities

•	 Peer-led community of practice forums will be pro-
vided on the NADC website to facilitate participants 
to share knowledge and ideas related to the effective 
use of ANDA data. These forums will be moderated 
by the project lead

These resources will be produced by the project lead and 
the investigator group in collaboration with the NADC to 
maximise their clinical outreach. To prevent contamina-
tion between study groups, the intervention resources 
will be password-protected to only be available to inter-
vention sites.

Delivery  The intervention resources will be made 
available to participants in the intervention arm by the 
ANDA research team approximately 3 months before 
they receive their redesigned ANDA audit feedback, to 
allow time for familiarisation with the resources. These 
resources will remain accessible to participants in the 
intervention arm following the delivery of ANDA audit 
feedback. There are no a priori plans for centre-specific 
tailoring or modification of the intervention resources. 
An overview of the trial arms is shown in Fig. 1.

Expectation of engagement
The expectation of participating centres will be made 
clear in the explanatory recruitment statement. Centres 

participating in the intervention arm will be expected 
to complete a minimum of three activities from the 
intervention resources, including:

•	 Attendance at the QI webinar—this will be hosted 
initially in the evening, followed by a live question 
and answer session. The webinar will be replayed 
with a live question and answer session during a 
lunch hour, to facilitate maximum uptake

•	 Viewing of at least one ‘clinical change champion’ 
video

•	 Participation in at least one peer-led forum

We anticipate that these activities will take up to 80 
min in total, which could be comprised of multiple 
5–10-min viewing blocks.

Criteria for discontinuing or modifying allocated 
interventions {11b}
There are no criteria for discontinuing or modifying the 
allocated interventions, as the interventions are deliv-
ered to participating diabetes centres, not individual 
patients.

Strategies to improve adherence to interventions {11c}
The trial will be promoted by the clinical partners 
(NADC) to their members who have participated in 
ANDA in 2021. A potential limitation of the recruit-
ment strategy is that this is a pragmatic trial utilising 
an existing audit and feedback activity, where participa-
tion in ANDA 2021 has been impacted by the effects 
of COVID-19 on clinical practice [18]. As such, there is 

Fig. 1  Overview of ANDA-EFFECT trial arms
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a lower than usual number of eligible diabetes centres 
from which to recruit, and the ANDA-EFFECT inves-
tigator group acknowledge that it may be difficult to 
reach optimal sample size; however, all efforts will be 
made to maximise participation.

Intervention fidelity
The interventions will be delivered in a standard, pre-
recorded manner to all participants and as such are not 
susceptible to fidelity delivery variability in the way that 
educational interventions delivered as live sessions can 
be [19]. Our fidelity evaluation will therefore focus on 
whether participants engage with the interventions, as 
detailed in the section ‘Methods in analysis to handle 
protocol non-adherence and any statistical methods to 
handle missing data {20c}’.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
This is a cluster randomised trial targeting clinical prac-
tices, not patients. As such, there are no restrictions on 
concomitant care.

Provisions for post‑trial care {30}
Not applicable as this trial is testing interventions 
aimed at the cluster (practice) level rather than the 
patient level. As such, patient care is independent of 
the trial and will be administered as per normal pro-
cesses by participating diabetes centres.

Outcomes {12}, including plans for assessment 
and collection of outcomes {18a}
Primary outcomes
To address the aim of the trial to assess the impact of 
the interventions on clinical outcomes, we will collect 
data on HbA1c levels of patients attending participating 
centres for care. To address the aim of the trial regard-
ing practitioner perceptions, we will collect data related 
to the acceptability and utility of the interventions.

HbA1c at 6 months  HbA1c is routinely collected for 
patients from participating diabetes centres as part of 
ANDA. Baseline de-identified (coded) mean HbA1c per-
centage will be extracted for each participating diabetes 
centre from routine ANDA data collection in 2021. Follow-
up data will be collected as part of the ANDA 2022 audit (6 
months after delivery of the 2021 ANDA site reports).

Acceptability and utility of the intervention at 3 
months  To assess how well the interventions address 
the issues raised in our formative work [16] at a prac-
titioner level, the acceptability and utility of the 

intervention will be assessed via a 15-min online sur-
vey, which we will design specifically for this purpose. 
This survey will adapt on a survey (ENACT) used by a 
group of audit and feedback researchers with permission 
from the authors (personal communication) to assess 
the acceptability of online audit and feedback interven-
tions [20]. The ENACT survey will be adapted to allow 
inclusion of parts of an existing ANDA questionnaire. 
Surveys will be completed 3 months after the delivery of 
site reports (feedback). Participants will rate a variety of 
factors about the feedback using Likert scales and open-
ended text comments. The developed, combined survey 
will be validated for test/retest reliability and face valid-
ity prior to its use in outcome assessment (see sub-study 
below). The survey will be delivered to participants as an 
email link sent to the registered contact persons for the 
participating sites and will be conducted through RED-
Cap [21], a secure web application for online survey and 
database management hosted at Monash University. The 
survey will be delivered 3 months after the delivery of the 
ANDA feedback reports.

Secondary outcomes

Other clinical and process of care outcomes  Other de-
identified (coded) baseline clinical and process of care 
outcomes will be extracted from routine ANDA data col-
lection in 2021, using the ANDA data collection form. 
These will include mean systolic blood pressure (mm Hg) 
and associated prescribing rates of hypertensives as well 
as mean total cholesterol, low-density lipoprotein (LDL) 
and high-density lipoprotein (HDL) (mmol/L) and the 
associated prescribing rates of lipid-lowering medications. 
In the same manner as the primary clinical outcome, fol-
low-up data will be collected as part of the ANDA 2022 
audit (6 months after the delivery of the 2021 ANDA site 
reports). All clinical measures included in the standard 
ANDA data collection form are collected independently 
of this trial, either by the participating diabetes centres 
or by the independent pathology services undertaking 
clinical testing for the participating centres as part of their 
routine care. As these results are submitted to ANDA in 
a coded (de-identified) manner, managed by the ANDA 
data management team and reported in aggregate, the 
ANDA-EFFECT investigator group do not have access to 
individual patient data for these variables and will extract 
mean clinical outcomes from the existing ANDA data set.

Exploratory outcomes  HbA1c at 18 months after deliv-
ery of intervention may be collected from the ANDA 
2023 audit.
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Participant timeline {13}
The participant timeline is presented in Fig. 2.

Sample size {14}
Sample size calculation is based on a cluster randomised 
trial design with the difference in HbA1c as the primary 
endpoint. Assuming a mean difference in the interven-
tion group of 0.5%, a total sample size of 3500 patients, 
35 sites in each arm will provide at least 80% power 
assuming that the standard deviation of HbA1c is 2.3, the 
intracluster correlation coefficient is 0.070 and the coef-
ficient of variation of cluster sizes is 0.730. We thus plan 
to recruit 78 diabetes centres: 39 in each arm to allow 

for a 10% non-response rate. Sample size calculation was 
based on the difference in means calculation with the 
level of significance set at 0.05. PASS V14 software [23] 
was used for the sample size calculation.

Assignment of interventions: allocation
Sequence generation {16a} and implementation {16c}
The random allocation sequence was generated by a sen-
ior biostatistician independent to the study in order to 
allocate the participating diabetes centres (clusters) into 
the experimental group (enhanced feedback and coint-
ervention) and the control group (enhanced feedback) 
using random block sizes 2 and 4, stratified by type of 

Fig. 2  ANDA-EFFECT SPIRIT figure [22]
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centre (primary/secondary care vs tertiary care or Cen-
tres of Excellence (CoE)) and location (metropolitan or 
rural), based on centres who participated in ANDA 2019. 
Due to the low numbers of Centres of Excellences and 
the similarity to tertiary care centres, these types of cen-
tres will be combined for the purpose of stratification and 
analysis. We based the randomisation on 2019 ANDA 
participation and randomised prior to the formative 
qualitative work [16] to avoid potential contamination of 
the trial control group. As such, randomisation occurred 
prior to commencement. In addition, any centres who 
participated in ANDA for the first time in 2021 were allo-
cated to either the intervention or the control arm as per 
the outlined randomisation method. Participants will be 
enrolled by the project lead as per section {26a}.

Concealment mechanism {16b}
The independent statistician was provided with a file con-
taining only the diabetes centre identification codes and 
stratification variables and no identifying information.

Assignment of interventions: blinding
Who will be blinded {17a}
The project lead and primary investigator will not be 
blinded to group allocation as they will be delivering the 
interventions, but they will only be aware of the site prac-
tice and outcome data pertaining to any given diabetes 
centre in a coded manner, as each participating diabetes 
centre has a unique identifying code. The ANDA Secre-
tariat is the only person who has access to the codes link-
ing diabetes centre IDs with their contact details and is 
not involved in the delivery of the intervention, assess-
ment of outcome or analysis.

Other investigators and the biostatistician supervising 
the analysis will be blinded to group allocation. The data 
analysis team will be blinded to allocation details for the 
purpose of data analysis.

Participating diabetes centres will be blind to group 
allocation until the delivery of the interventions. Due to 
the nature of the intervention and control in this study, it 
will not be possible to blind the participating sites to the 
intervention they receive.

Procedure for unblinding if needed {17b}
As this is a cluster randomised trial, sites (the participat-
ing diabetes centres) are not blinded due to the nature of 
the intervention.

Data management
Plans to promote participant retention and complete 
follow‑up {18b}
Participating sites have the right to withdraw from the 
study at any time, with no consequences for withdrawal. 

Sites who do not participate or who withdraw from this 
trial (but not from ANDA) will receive the augmented 
ANDA feedback reports and full data appendix, as per 
standard processes. We have allowed for site withdraw-
als in the sample size calculations. If any site decides not 
to subsequently receive the intervention and withdraws, 
the de-identified (coded) clinical outcome data from the 
patients of this site will still be collected for this trial as 
part of the routine ANDA data collection that the sites 
have agreed to participate in.

Data management {19} and confidentiality {27}
All data will be downloaded and electronically stored in 
line with applicable privacy principles. As part of ANDA 
data management, data collected with the standardised 
data collection form is checked by the data management 
team, with queries sent to participating diabetes cen-
tres regarding any data anomalies (such as out-of-range 
data). Once the data queries have been resolved, the 
ANDA dataset is checked by an independent data spe-
cialist [13].

All data will be password protected and will be housed 
on a secure Monash University Server, as per standard 
ANDA protocol [8]. The chief investigator, data man-
ager and project lead will be the only researchers to 
have access to the data. All researchers on this project 
are involved in projects using research databases which 
have high levels of security. This electronic database will 
remain in password-secured storage for 7 years and then 
deleted from all backups.

Plans for collection, laboratory evaluation and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
No biological specimens are being collected as part of 
this trial.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Primary outcomes
Differences between the experimental and control 
groups will be analysed by the intention-to-treat 
approach. For the first co-primary outcome of differ-
ence in HbA1c, we will use the linear mixed effects 
model to compare the between-group difference in 
mean HbA1c at 6 months after delivery of the inter-
vention while adjusting for clustering of patients with 
site by including a centre random intercept. Appro-
priate transformations of the data will be undertaken 
in the event of departure from normality. Only if the 
first co-primary outcome is statistically significant at 
a two-sided level of significance of <0.05, we will test 
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the second co-primary of acceptability and utility of 
interventions for superiority using the chi-squared or 
Fisher’s exact test as appropriate. This will preserve the 
overall type 1 error at <0.05.

Secondary outcomes
Other secondary clinical endpoints (e.g. mean LDL-
Ch) and exploratory outcomes (e.g. mean HbA1c at 
18 months) will similarly be analysed using the linear 
mixed effects model.

Interim analyses {21b}
No interim analyses are planned in this trial.

Methods for additional analyses (e.g. subgroup analyses) 
{20b}
Additional subgroup analyses are not planned in this 
trial.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
The primary analysis is per intention to treat, i.e. any 
sites that are non-adherent to the intervention will be 
analysed accordingly to the intervention arm assigned 
during randomisation. Data analysis will be based on 
complete cases and there will be no imputation for 
missing data.

In order to understand the engagement with the 
interventions, a per-protocol sensitivity analysis will 
also be completed to assess the fidelity adherence to 
the intervention and components therein. This will 
be evaluated in two ways. Firstly, we will include self-
report items in the acceptability and utility survey 
related to the use of each component of the interven-
tion (e.g. Did you access the webinar?). This data will 
be triangulated with web analytics from the NADC 
website to show the proportion of participants who 
access each component of the cointerventions and 
the time that participants report spending on these 
components.

Plans to give access to the full protocol, participant‑level 
data and statistical code {31c}
In the interests of transparent reporting and reproducible 
research, the authors seek to make the full protocol pub-
licly available through publication. The participant-level 
dataset will not be publicly available, due to the risk of 
inadvertently identifying participating centres (for exam-
ple, where there may be limited numbers of participating 
diabetes centres within a given geographical jurisdic-
tion). Reasonable requests for other data or code will be 

considered by the primary investigator, as per the ANDA 
Data Sharing Policy.

Oversight and monitoring
Composition of the coordinating centre and trial steering 
committee {5d}
“ANDA- Evaluating Facilitated Feedback Enhancement 
- a Cluster randomised Trial (ANDA-EFFECT): A clus-
ter randomised trial of audit feedback augmented with 
education and support, compared to feedback alone, on 
acceptability, utility and health outcomes in diabetes cen-
tres in Australia” will be overseen by the ANDA-EFFECT 
investigator group and the ANDA Scientific Advisory 
Committee (ANDA-SAC).

The day-to-day management of this trial will be managed 
by the project lead and the ANDA-EFFECT investigator 
group, with assistance from the ANDA Secretariat and 
the ANDA data manager. Reports will be provided to the 
ANDA Operational Committee at fortnightly meetings.

The primary investigator will provide updates to the 
ANDA-SAC at each quarterly meeting and any publica-
tion arising from the research will be provided to the 
ANDA-SAC for endorsement prior to submission.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
A data monitoring committee was not deemed necessary 
in this trial, as this role is fulfilled by the ANDA Opera-
tional Committee.

Adverse event reporting and harms {22}
This trial has been approved as a low-risk research 
endeavour. We do not anticipate any harms to partici-
pating clinical staff. Unlike a drug trial, this trial is uti-
lising an existing audit and feedback activity and focuses 
on changes in data presentation and education to par-
ticipating centres and their health practitioners. As such, 
the interventions do not directly target patients and we 
do not anticipate any harm to patients from this trial. 
Patient care will not be affected if a participating centre 
decides to withdraw from the trial, as the diabetes centres 
function independently from the trial. The Participant 
Information and Consent Form (PICF) provides contact 
details for the responsible Human Research Ethics Com-
mittee (HREC), Monash Health HREC, for participants 
who wish to report issues with the trial conduct.

Frequency and plans for auditing trial conduct {23}
The project lead will complete annual progress reports for 
the responsible HREC (Monash Health HREC), who also 
have the capacity for an independent audit of the trial.
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Plans for communicating important protocol amendments 
to relevant parties (e.g. trial participants, ethical 
committees) {25}
Any amendments to the protocol will be submitted to the 
responsible Human Research Ethics Committee (Monash 
Health HREC) for approval, and the Australian and New 
Zealand Clinical Trials Registry (ANZCTR) entry will be 
accordingly updated.

Dissemination plans {31a}
It is anticipated that the results of this trial will be pub-
lished in peer-reviewed journals and/or presented in a 
variety of forums (such as conference presentations). The 
results of the trial will be published regardless of the out-
come. In any publication and/or presentation, collated, 
de-identified findings of this trial will be presented. No 
information that could identify a specific person or dia-
betes centre will be included in publications or presenta-
tions. Copies of any manuscripts resulting from this work 
will be sent to participating diabetes centres. The embed-
ding of this trial into usual ANDA practices and govern-
ance structure will facilitate translation of the findings 
into future ANDA activity.

Reliability and validity of survey instrument 
(sub‑study)
Background
As a separate sub-study, we will test the reliability and 
validity of the developed acceptability and utility survey. 
As above, this survey will be based on a survey (ENACT 
survey) previously used by researchers to test the accept-
ability of online audit and feedback interventions [20].

The online survey will ask participants to rate a vari-
ety of factors about the site feedback provided as part of 
ANDA, using Likert scales and open-ended text com-
ments. We will ask participants to rate the acceptability 
and utility of the feedback and cointerventions provided, 
both as an overall rating and with discrete section by sec-
tion questions. Questions will address constructs such as 
whether the feedback meets user data needs, the clarity 
of data presentation, whether specific barriers have been 
addressed and whether users intend to use the feedback 
to inform QI interventions in clinical practice.

We plan to conduct this reliability and validity sub-
study in a different population to that of the trial to 
reduce the burden on ANDA-EFFECT trial participants.

Methods
Participants
Participants will be a similar professional group to those 
involved in ANDA-EFFECT, but do not need to be taking 
part in ANDA or ANDA-EFFECT to participate. We will 

recruit from the ANDA Scientific Advisory committee 
and selected hospital department heads.

Recruitment
Potential participants will be recruited via email, from 
a list of the ANDA Scientific Advisory committee and 
hospital department heads known to the investigators. 
This email will explain the purpose of the survey and the 
nature of the testing, including the requirements and 
burden of testing. This email will also contain a link to 
the survey, which will be conducted through REDCap 
[21], a secure web application for online survey and data-
base management hosted at Monash University.

Reminder emails to complete the repeat survey for test/
retest purpose will be sent on day 12 and day 14 after the 
initial email.

Burden of participation
Participants will be asked to complete the survey ques-
tions twice, within 15 days, to facilitate the test/retest 
data collection. This timeframe is believed to be long 
enough to prevent recall effects (i.e. the memory of the 
first test influencing the second test), but short enough 
to prevent a change in survey response due to changes in 
understanding of the basic constructs over time [24]. We 
envisage that the survey will take no longer to complete 
than 15 min. As such, the total burden to participants is 
approximately 30 min. No other activity will be required 
of participants.

Consent
Completion of the survey will constitute informed con-
sent. All information about the purpose of the survey 
and use of data will be provided to participants as an 
introduction to the survey. Survey participants will not 
be identified, and potential participants will be free to 
choose to participate or not participate, with no adverse 
consequences for non-participation. Survey data will be 
used only for the purpose of reliability and validity assess-
ment and responses will not be analysed with respect to 
reported practices or beliefs.

Analyses
Test/retest reliability will be evaluated through examina-
tion of the data from each participant across the 2 time-
points. To assess the reliability of the acceptability and 
utility survey, we will calculate Cohen’s kappa statistic for 
categorical scales and the intra-class correlation coeffi-
cient for continuous scales.

Face validity will be assessed by asking participants 
if selected questions within the acceptability and util-
ity survey accurately represent the construct they are 
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intended to represent. By using participants with similar 
content expertise to the participants in ANDA-EFFECT, 
we will be seeking opinions from suitably qualified 
experts. Internal consistency will be tested using Cron-
bach’s alpha to determine how closely correlated the sets 
of survey questions related to a given construct are.

Publication and dissemination
It is anticipated that the reliability and validity findings 
will be published in peer-reviewed journals and pre-
sented at conferences, but no identifiable data will be 
released.

Discussion
The ANDA-EFFECT trial aims to test the effects of sys-
tematic development and implementation of theory and 
evidence-informed changes to the audit feedback deliv-
ered to diabetes centres participating in an established 
national clinical diabetes audit. This feedback will be 
directly influenced by our prior qualitative work which 
elucidated some of the barriers to the use of the audit 
feedback currently provided and contemporary audit and 
feedback literature. Potential benefits of improved audit 
feedback include more optimal engagement with the 
feedback by clinicians and diabetes centres which, ulti-
mately, may lead to improvements in care for people liv-
ing with diabetes.

Trial status
Protocol version: 2.0. Recruitment commenced for this 
trial on August 9, 2021. We anticipate a 6-week recruit-
ment period.
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