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ABSTRACT

Introduction Type 2 diabetes mellitus (T2D) and
metabolic syndrome (MetS) have reached epidemic
proportions for Indigenous populations globally. In
Australia, disproportionate rates of T2D and MetS are
inextricably tied to the experience of colonisation. As part
of a growing shift towards strengths-based, Aboriginal-led
initiatives, this project sought to co-design and assess
the feasibility of a metabolic remission initiative, whereby
Aboriginal people living on Ngarrindjeri Ruwe (Country) are
supported to adopt a low-carbohydrate diet.

Methods and analysis This 28-week pilot takes the
form of a non-randomised stepped-wedge design.
Aboriginal adults (>18 years) living on Ngarrindjeri Ruwe
with T2D or MetS will be recruited to two sites in rural
South Australia. Participants will transition through three
phases (control phase, remission phase and maintenance
phase) with repeated measures taken across five key
time points (T1-T5). While centring on the adoption of a
low-carbohydrate diet, participants will be equipped with
continuous glucose and ketone monitors and meal boxes
and offered ongoing support through weekly to fortnightly
check-ins. The primary outcome is to assess the feasibility
of Nra:gi Ya:yun in preparation for a large-scale clinical
trial of similar design. Feasibility will be assessed through
recruitment, retention and adherence rates. Self-reported
dietary recall, out-of-pocket food costs and national
pharmaceutical and medical benefits scheme data will
also be examined. Qualitative data obtained using the
Aboriginal research method of yarning will aid analysis and
interpretation of results. Clinical measures (such as blood
pressure, weight, waist circumference, capillary ketones
and capillary glucose) and venous blood draws will assist
in the evaluation of our secondary outcome, namely the
initiatives’ preliminary effect on participant metabolic
health.

1,10,11

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Adoption of a pragmatic, non-randomised stepped-
wedge design to emulate the anticipated design of a
large-scale trial, assess feasibility and ensure study
complies with ethical research practices at national
and community level.

= This multicomponent intervention focuses on low-
carbohydrate eating and will be assessed using clin-
ical measures and yarning methods.

= Intervention components and data collection meth-
ods draw on the strengths of Aboriginal ways of
knowing, being and doing and Western epistemol-
ogy, ontology and axiology.

= As a pilot study, findings will produce limited exter-
nal validity, but feasibility outcomes and preliminary
metabolic outcomes will inform a large-scale trial
with Aboriginal communities for potential wide-

reaching impacts.

Ethics and dissemination Findings will be disseminated
to Community, participants and policymakers in the form of
digital posters, manuals, infographics and peer-reviewed
publications. Lessons from this study have the potential

to provide insights and benefits to Australian public health
policy and research, as well as Indigenous populations
globally who face similar metabolic challenges. Findings
will be used to advise on an implementation strategy

for a large-scale clinical trial. Pilot trial approved by the
Aboriginal Health Research Ethics Committee (HREC),
Flinders University HREC and Southern Adelaide Local
Health Network HREC.

Trial registration number Pilot prospectively registered
with the Australian and New Zealand Clinical Trials Registry
ACTRN12624001019594.
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INTRODUCTION

Despite estimates that global health expenditure on
diabetes will surpass US$490billion by 2030," diabetes
remains a significantly underestimated global burden.?*
For Indigenous peoples globally, type 2 diabetes mellitus
(T2D) and metabolic syndrome (MetS) disproportion-
ally impact upon individual and collective health and
well-being.* In Australia, T2D represents close to 90% of
diabetes diagnoses,” with an estimated 10.7% of Aborig-
inal and Torres Strait Islander of adults living with T2D
(terminology adopted throughout this protocol will
reflect the focus of the study, specifically Aboriginal
people living on Ngarrindjeri Country).6 Beyond the
pathophysiological consequences, T2D and MetS can
incur psychological, social and financial challenges for
individuals, families and communities, many of whom
view the condition as inevitable and chronic.”®

Since time immemorial, Aboriginal people on Ngar-
rindjeri Ruwe (Country) have been caring for and main-
taining the health of Community and Country.” The
Nra:gi Ya:yun protocol emerged out of a larger study to
co-design a diabetes remission programme with Aborig-
inal people living on Ngarrindjeri Ruwe.'’ The project is
Community-led, initiated by elders and senior Ngarrind-
jeri Community representatives who witness first-hand
the impacts of diabetes prevalence on Ngarrindjeri Ruwe.
Nra:gi Ya:yun is guided by Knowledge Interface Method-
ology11 and Strengths-Based approaches, details of which
have previously been published.® '’ ' Findings from the
formative and co-design phases of the Nra:gi Yaryun
project (phase 1 and phase 2)* ' have directly informed
the nature of this protocol and further reinforce the need
for holistic, community-centred and Aboriginal-led proj-
ects. Through the process of co-design, the title of the
diabetes remission programme was gifted as Nra:gi Ya:yun
translating to very good food/very good eating in Ngarrind-
jeri language. The spelling for ‘Nra:gi Ya:yun’ adopted
throughout the remainder of the protocol is reflective
of discussions with Ngarrindjeri Community elders. The
authors recognise there may be multiple variations of
spellings across Community. The method of co-design
will be detailed in an upcoming publication,'® but centred
on 10 workshops conducted over a series of 6 months on
Ngarrindjeri Ruwe.

For Aboriginal people, the impacts and prevalence
of T2D and MetS are driven by a complex interplay of
social and cultural determinants of health, inextricably
tied to the legacy of ongoing colonisation.'*” Aboriginal
ways of knowing, being and doing with regard to food
consumption, production and distribution continue to
be impacted, leaving long-lasting physical and psycholog-
ical consequences.16 ' Moreover, public health interven-
tions that target metabolic outcomes have not prioritised
the diversity of strengths and opportunities offered by
Aboriginal knowledge systems. As advocated for by peak
national research bodies, strengths-based approaches
that privilege the lived experience of Aboriginal commu-
nities through a process of genuine co-design should

be adopted to shift the narrative.'* This study seeks
to remedy the dearth of Western evidence by detailing
the protocol for a co-designed, low-carbohydrate initia-
tive informed by Aboriginal ways of knowing, being and
doing.

Evidence suggests that a very low-carbohydrate or keto-
genic diet can be effective at improving T2D and MetS
outcomes and may put T2D into remission.”’ ™ Endorsed
by the Australian Diabetes Society Clinical Advisory
Committee,”* this approach is also hypothesised to be
more feasible and sustainable for Aboriginal commu-
nities, especially given the limitations of alternative
evidence-based treatments, such as low-calorie diets and
limited access to bariatric surgery.'?

Aims

The aims of this pilot study are twofold: first, to assess the
feasibility of the Nra:gi Ya:yun initiative with Aboriginal
people living on Ngarrindjeri Ruwe, to inform the imple-
mentation of a large-scale trial; second, to determine the
preliminary effects of the initiative on participant meta-
bolic health.

METHODS AND ANALYSIS

Study team

The trial will be implemented by an investigative team of
Aboriginal and non-Aboriginal researchers, clinicians and
health workers from the Riverland Mallee Coorong Local
Health Network (RMCLHN), Flinders University (trial
sponsor), Moorundi Aboriginal Community Controlled
Health Service (MACCHS), Integrated Cardiovascular
Clinical Network SA (iCCnet SA) and Coorong Medical
Centre. Supported by the Australian Teletrial Program
South Australia (ATP-SA), the study will emulate the
form of a teletrial, whereby telehealth technology will be
used to communicate between the primary site (Flinders
University) and satellite sites located in the RMCLHN
catchment area. Instrumental to the co-design and imple-
mentation of this trial is the Aboriginal Health Team at
the RMCLHN. This group of Ngarrindjeri and Aboriginal
investigators will be referred to as the Diabetes Remission
Program (DRP) team.

Study design and intervention

Due to the novel nature of this co-designed initiative
and the pragmatic requirements of conducting research
with Aboriginal communities,'® a pilot trial will enable
the investigative team to determine feasibility of the trial
process, data collection methods, intervention compo-
nents, resource requirements, cultural appropriateness
and refine good clinical practices before the intended
implementation of a large-scale trial with Aboriginal
communities.”” The decision to adopt a stepped-wedge
design was informed by the co-design workshops, whereby
the Community revealed their concerns for shared and
equitable benefits across any and all research initiatives,
suggesting all eligible participants be able to receive
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Time from study commencement (each square = 1 week)

Cluster |Month1 Month 2

1

Cluster not commenced trial
Cluster in control period (Phase 1)

Cluster in maintenance period (Phase 3)

Figure 1

Month 5 Month 6

Cluster in Nra:gi Ya:yun remission period (Phase 2)

Schematic outline of the 28-week stepped-wedge Nra:gi Ya:yun pilot. T1—baseline, recorded at beginning of control

period. T2 —pre-remission exposure, collected post-control period. T3 —post-remission exposure, collected post Nra:gi Ya:yun
remission period. T4 —follow-up, collected 6 weeks into maintenance phase. T5—final follow-up, collected at end of 28-week

pilot.

the same intervention.” Moreover, a stepped-wedge
design would support the team with pragmatic and logis-
tical requirements while fulfilling the need for robust
analysis.”®

The study has been developed in line with Good
Clinical Practise guidelines, Standard Protocol Items:
Recommendations for Interventional Trials guidelines,?’
the National Health and Medical Research Council
(NHMRC) guidelines,19 and the Australian Institute of
Aboriginal and Torres Strait Islander Studies (AIATSIS)
guidelines for ethical research with Aboriginal and Torres
Strait Islander communities.'®

The 28-week non-randomised stepped-wedge pilot
trial consists of two sites and three clusters. Each cluster
will experience three phases: a control phase, a remis-
sion phase and a maintenance phase (ongoing). The
remission phase is considered the active phase of the
study, whereby participants will be supported to adopt a
low-carbohydrate diet. During the maintenance phase,
support systems are gradually withdrawn as participants
are equipped with the knowledge, resources and support,
as well as ongoing RMCLHN and MACCHS support, to
sustainably maintain remission independently.

Each cluster will serve as its own control, initially expe-
riencing a 4-week period of monitoring but no exposure.
Exposure to the fixed 12-week remission phase will be
staggered by cluster on a fortnightly basis, see figure 1.
The assignment of 12 weeks for the active phase of the trial
builds on existing research on habit formation.”* Each
participant will experience the project’s three phases.
Repeated measures will be taken across five time points
(T1-T5).

Clusters will be allocated based on geographical conve-
nience and participant preference (self-allocation). As
a pilot study, randomisation and blinding will not be
possible. This is primarily due to impractical and ethical
constraints but fits in with best practice in Aboriginal
health research which demands Aboriginal governance,

community benefit and the prioritisation of research
transparency and accountability.'® '

Co-design workshops identified the need for safe and
appropriate communication, engagement and data
collection methods. The Aboriginal research method
of yarning was selected to facilitate rich qualitative data
collection and ongoing participant engagement. To be
led by the DRP team, yarning demands the development
of relationships of reciprocity and accountability during
the mutual sharing of stories.”” This method has been
shown to be an appropriate and legitimate data collection
tool, producing thick data by offering a relaxed and safe
space for participants to share their lived experiences.”’*!

Intervention components
Details of intervention components and corresponding
phases are outlined in table 1.

The Nra:gi Ya:yun Remission Journey resource will
be developed iteratively throughout the pilot, informed
by participant needs as disclosed during the weekly to
fortnightly yarning check-ins. Early indications from
the co-design workshops suggest that low-carbohydrate
recipes, meal plans or culturally tailored T2D and MetS
guides may be beneficial. The fortnightly gatherings are
envisioned to create a shared and welcome environment
for discussion of these resources and overall remission
progress. To support participants along their remission
journey, members of the DRP team will also receive health
coach training and mentorship from the Low Carb Keto
Health team.

A staggered transition into the maintenance phase will
empower participants to continue their T2D and MetS
remission journey, with sustainability of health outcomes
in mind. In this final phase, Nra:gi Ya:yun Fresh boxes
will not be supplied, but participants will be supported
by the DRP staff to source ingredients independently.
To support Community ownership of the process, fort-
nightly gatherings, check-in yarns and online supports
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Table 1 Intervention components for participants and corresponding study phases
Phase 1 Phase 2 Phase 3
Component Details and purpose (control) (remission) (maintenance)
Equipment Continuous glucose Encourage participant motivation and compliance v v v
and resources monitor (CGM) and Ensure up-to-date glucose and ketone readings for For last 2 For first 2
continuous ketone programme staff weeks weeks

monitor (CKM)

Home monitoring using

>
>
>
>
(PoCT) equipment and » Home monitoring to be completed daily
>
>
>
>

Readings uploaded automatically every 5min
Record basic physiological measures, CGM/CKM v v v

point of care testing discomfort scores, e-yarns* on participant well-being For last 2 For first 2
weeks weeks

tablets Takes approximately 10 min to complete monitoring

questions

Results uploaded automatically to tablet via Bluetooth
Physiological check-ins Weekly to fortnightly, face-to-face X v X
using in-person PoCT Inclusive of basic physiological measures such as capillary

ketones and glucose
Nra:gi Ya:yun fresh » Meal boxes containing ingredients per participant X v X
meal boxes » Supplied weekly with donations from local providers
Nra:gi Ya:yun P Incremental provision of tailored programme X v v

Remission Journey

Keto Protocol?? %

infographics (eg, pantry lists, meal plans, recipe
cards) adapted with consent from Duke University

Retain access
from Phase 2

» Planned development of a Nra:gi Ya:yun recipe book and
programme guide (electronic versions available)

Participant
support
trial progress and challenges

Check-in yarns » Weekly to fortnightly yarning check-ins and support X v v
sessions with Diabetes Remission Program (DRP) team on

Transition to
Community-led

» Length and medium of session (face-to-face or over the
phone) directed by participant and DRP team
» To build on previous week’s check-in, facilitating relationship

building with participant

Fortnightly gatherings  » Fortnightly 1-hour gatherings (education sessions on low X v
carbohydrate diet, type 2 diabetes mellitus (T2D) and v

metabolic syndrome (MetS), and physical activity) facilitated

by the DRP team

Transition to
Community-led

» Session focus informed by participant feedback on
Community concerns raised during the formative co-design
phase of the study (eg, walking on Country, diabetes

education)

Online support » Online support for participants who cannot attend in person X v
(ie, due to work, family/caring commitments) through v

telephone messages or phone calls
» Electronic resources and short videos on key content of

fortnightly gatherings

Transition to
Community-led

*E-yarns will take the form of a modified Visual Analogue Scale (VAS) on physical and psychological health, followed by the option to share a video response with
staff. Participants will be encouraged to contact DRP team, local and national service providers if they require a more comprehensive or ‘proper’ yarn to discuss

well-being.

will continue, but with a transition towards Communi-
ty-led, informal initiatives facilitated by the DRP team.
This approach was directly informed by the priorities
identified during the co-design workshops, embedded
in holistic, sustainable and relational ways of doing."”
Ensuring Community ownership over the initiative not
only supports wider efforts to implement culturally safe
chronic disease promotion,” but has been shown to
improve metabolic health outcomes.™ **

The utilisation of point of care testing (PoCT) compo-
nents is informed by existing research demonstrating the
clinical and cultural effectiveness of PoCT for diabetes
managementin Aboriginal communities.””* PoCT devices
used in home monitoring and weekly to fortnightly phys-
iological check-ins, while serving a secondary purpose of
secondary outcome data collection and clinical oversight,

are primarily intended to encourage participant motiva-
tion and T2D or MetS selfmanagement. The provision
of PoCT components and continuous glucose monitors
(CGMs) throughout the trial is supported by a substantial
evidence base, with earlier studies demonstrating posi-
tive impacts on motivation, behaviour change and self-
management of diabetes control.”™™

Study timeline
Planned recruitment dates are from December 2024, with
trial completion expected in August 2025.

Study setting

This study will take place on Ngarrindjeri Ruwe, an area
rich in knowledges, oral traditions and biodiversity situ-
ated throughout the lower Murray, Lakes and Coorong
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Table 2 Nra:gi Ya:yun inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Aboriginal person living on Ngarrindjeri Ruwe*
Aged >18 years

Records measurements consistent with previously diagnosed type
2 diabetes mellitus (T2D) OR meeting the MetS criteria,* as defined

by three of five of the following outcome measures:
» Waist circumference: >90cm men or >80 cm women (WHO
method).*?

» Blood pressure: systolic >130or diastolic >85mm Hg OR taking

antihypertensive medication.

» High-density lipoprotein (HDL): non-fasting <1.03 men and <1.29

women OR drug treatment for reduced HDL.

Pregnancy

Type 1 diabetes

End-stage liver failure or undergoing dialysis
Type 3c diabetes (primary pancreatic disease)
Breastfeeding women

Self-reported eating disorders (anorexia, nervosa,
bulimia)

On SGLT2 inhibitors for reasons other than diabetes (ie,
renal disease or heart failure)

» Elevated glucose: HbA1c levels >6.0% triglycerides: non-fasting

>1.98 or fasting >1.7 mmol/L OR drug treatment for elevated

triglycerides.®

*Due to colonisation, a range of Aboriginal language groups are represented on Ngarrindjeri Ruwe. Inclusion criteria are therefore not limited

to Ngarrindjeri people.

region of South Australia. Site 1 is classified as a large
rural town (MM 3) and site 2a small rural town (MM 5)
on the Modified Monash (MM) model.*” The two study
sites align with RMCHLN service area.

Participant eligibility

Inclusion and exclusion criteria are outlined in table 2.
Time since diagnosis of T2D or MetS will not impact
eligibility. Exclusion criteria will be assessed against
participants’ self-reported conditions and compared to
participants’ medication profile at baseline.

Sample size justification

As a pilot trial, the sample size is informed by recruitment
considerations and pragmatics of the study.25 Drawing on
high Community interest with Nra:gi Ya:yun established
during the co-design workshops, we initially anticipated
being able to recruit approximately 120 participants.
However, due to unforeseen delays in the project and
informal conversations with the DRP at the Community
level, a target of 60 participants was agreed upon. This
still adheres to the current rule of thumb for pilot studies,
whereby 12 to 35 per group is recommended for contin-
uous outcomes.

Our justification is further informed by national data
reporting the T2D rate for Aboriginal people as 10.7%.°
With an estimated 700 Aboriginal people living across
townships throughout Ngarrindjeri Ruwe, we expect
over 70 individuals to have an existing T2D diagnosis in
Community. Combined with individuals meeting MeTs
inclusion criteria, and the tendency for underreported
T2D rates among Aboriginal communities, we anticipate
the number of eligible participants to be much higher.

Recruitment

Recruitment will be staggered over 10weeks to cover the
three clusters incrementally. Recruitment will be achieved
through four mechanisms: (1) partnering with general

practitioners, (2) Community outreach by the DRP
team, (3) programme champions and (4) Community
screening days. Programme champions will be embedded
Community members who are interested in participating
in the Nra:gi Ya:yun initiative and willing to promote the
programme. Screening days will use PoCT devices to
measure HbAlc and lipid profiles, as well as additional
MetS criteria,”” * to assess participant eligibility (see
online supplemental table 1).

Participants must provide written informed consent
after reviewing the information sheet with the DRP team,
before joining any pilot activities, including Community
screening days. Participants will not be renumerated but
will have access to the subsidised Nra:gi Ya:yun Fresh
boxes, CGM/continuous ketone monitors (CKMs) and
resources detailed in table 1.

Outcome measures and data collection
Table 3 details the proposed data collection methods for
our two aims respectively and the corresponding data
collection time points. For our secondary aim, these
methods were designed to emulate outcome measures
for the larger trial and assess feasibility. These parameters
will act as indicators for protocol adherence and reten-
tion rates. As demonstrated in table 1, repeated measure-
ments will be taken across five time points (T1-T5).
Check-in yarns with the DRP team will be conducted
however, phone or videoconferencing
communication is encouraged where this is not possible.
A short yarning guide (online supplemental 2) has been
developed to aid with check-in yarns and support the
capture of relevant outcomes from table 3. However, as
the DRP team will lead the yarns in a process of mutual
story sharing, the guide serves only as a reference, with
the DRP team directing the flow and format. Rapid
check-in yarning and the weekly to fortnightly physiolog-
ical measurements may be obtained during the collection

face-to-face;
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Table 3 Outcome measures for feasibility and preliminary metabolic effects

Outcome Measured parameters Data collection method Time points
Primary outcome measures (feasibility)
Feasibility and adherence Recruitment, retention, adherence, Study records Continuous

Individual financial feasibility

Acceptability

Secondary outcome measures (preliminary metabolic effects)

Type 2 diabetes mellitus

completion rates
Modified 24-hour dietary recall

Self-reported weekly food
expenses

Closing the Gap Program (CTGP),
Medical Benefits Scheme (MBS)

and Pharmaceutical Benefits
Scheme (PBS)

Participant opinions on
acceptability

Participant group evaluation on
acceptability

Clinical measures including

(T2D) or metabolic syndrome blood pressure, weight, waist

(MetS) clinical effects

Knowledge

Effect of T2D or MetS on life
course

circumference, capillary ketones

and glucose, blood oxygen,
temperature

HbA1c, glucose, insulin,
electrolytes, estimated

glomerular filtration rate, gamma-

glutamyl transferase, urate,
total triglycerides, ketones, C-
peptide, albumin/creatine ratio
(urine sample), complete blood
examination haemoglobin, C-

reactive protein, serum iron, active

B,,, red blood cell folate

Blood glucose and ketone
concentrations

Participant knowledge (eg,

diabetes and ketosis knowledge,

understanding, lessons learnt)

Modified social and emotional e-
yarns and Visual Analogue Scale

(VAS) (home monitoring)

Participant reflections on impacts

of T2D or MetS
Quality of life— EuroQol

5-Dimension 5-Level (EQ-5D-5L)

Modified VAS sleep scale

Rapid weekly to fortnightly

T1-T5, and weekly to

check-in yarning with Diabetes fortnightly during phase 2

Remission Program (DRP)
team

Rapid weekly to fortnightly
check-in yarning with DRP
team

T1-T5, and weekly to
fortnightly during phase 2

Services Australia data request T1, T5

Rapid weekly to fortnightly
check-in yarning with DRP
team

Group yarning facilitated by
DRP team

(1) Face-to-face data
collection with DRP team and
(2) home monitoring using
point of care testing (PoCT)
equipment

Fasting venous blood and
urine sample

Continuous glucose monitor
(CGM) and continuous ketone
monitor (CKM) and associated
phone applications

Rapid yarning with DRP team

Self-monitoring PoCT

Rapid yarning with DRP team

Questionnaire administered by
DRP team

Rapid weekly to fortnightly
check-in yarning with DRP
team

T1-T5, and weekly to
fortnightly during Phase 2

End of study

1. Weekly to fortnightly
during Phase 2

2. Daily during phase 2 and
2weeks on either side

T1-T5

Continuous wear during
phase 2 and 2 weeks on
either side of phase 2

T1-T5

Daily during phase 2,

2 weeks on either side of
phase 2

T1-T5

T1-T5

T1-T5, and weekly to
fortnightly during phase 2
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of Nra:gi Ya:yun Fresh boxes. Participants will be asked to
consent to house visits by the DRP team if no contact can
be made for a well-being check.

The use of modified Visual Analogue Scales (VAS) for
measuring sleep, CGM/CKM discomfort and social and
emotional well-being (SEWB) will be paired with rapid
yarning led by the DRP team. The use of VAS for sleep and
SEWB has been previously validated in other settings; ™ *°
however, modifications, led by the DRP team, will ensure
the scale accounts for the sociocultural and Community
health contexts of participants living on Ngarrindjeri
Ruwe.

To assess participants’ health-related quality of life, the
EuroQol 5-Dimension 5-Level (EQ-5D-5L)* question-
naire will be administered by the DRP team. Whilst the
EQ-5D-5L has been validated in Aboriginal populations,47
it remains limited in its ability to capture Aboriginal
dimensions of cultural, social or spiritual health,48 and
the various interacting domains such as family, Country
or autonomy.” * The administration of EQ-5D-5L in
conjunction with weekly to fortnightly yarning is intended
to provide researchers with additional context and data
to accurately position participants’ lived experience with
Nra:gi Ya:yun.

Statistical methods

The study will follow Consolidated Standards of Reporting
Trials reporting guidelines for stepped-wedge trials,” *
and Strengthening the Reporting of Observational Studies
in Epidemiology guidelines for observational studies,”
noting that these guidelines will be combined to ensure
accurate reporting of this non-randomised study. Study
analysis will primarily be informed by descriptive statis-
tics. As a pilot study, inferential statistical tests and power
calculations are not applicable.” Intervention feasi-
bility and preliminary effects will be examined using
mixed methods analysis. Patient demographics will be
presented as general descriptive statistics—means, SD
and/or counts (%) for the step-wedge cohort as a whole.
Preliminary metabolic effects will be presented using the
trajectory of change for key measures (such as HbAlc
and weight circumference), with plotted time trends and
means across T1-T5.

Participant cost data will be combined with outcome
data to inform both cost-effectiveness and cost-utility anal-
yses of the upscaled Nra:gi Ya:yun remission programme.
These analyses will compare the 7-month costs and
outcomes of the Nra:gi Ya:xyun remission programme
to those from the 7-month period prior to programme
implementation. Cost-effectiveness will be expressed as
the incremental cost of participant engagement, while
cost-utility will be presented as the incremental cost per
quality-adjusted life year (QALY) gained. QALYs will be
estimated using EQ-5D-5L responses collected during the
study to reflect programme-related quality of life, and
supplemented by published literature to approximate
baseline (pre-programme) quality of life.

Quualitative data from weekly to fortnightly rapid yarns
and evaluation yarns (concerning quality of life, knowl-
edge and programme acceptability) will be inductively
coded in NVivo software using a constructivist approach
to grounded theory,51 and themes generated across time
points compared for analysis. Data will be collaboratively
interpreted with Aboriginal investigators to confirm
validity. Group yarns held at the end of the pilot will
further explore programme feasibility and acceptability,
seeking recommendations on how to upscale this inter-
vention for wider uptake.

Data collected on behalf of ATP-SA will be provided to
the ATP-SA and combined with information from addi-
tional teletrial participants to assess the effectiveness of
the teletrial model for individuals in regional, rural and
remote areas. Analysis will be conducted by research teams
from James Cook University and Queensland Univer-
sity of Technology and reported back to the Australian
Government Department of Health.

ETHICS AND DISSEMINATION

This protocol has been approved by the Aboriginal Health
Research Ethics Committee (04-24-1120), the Southern
Adelaide Local Health Network (HRE00133) and Flinders
University Human Research Ethics Committee (5847).
NHMRC and AIATSIS guidelines for ethical research
with Aboriginal and Torres Strait Islander communities
were followed.

Clinical monitoring will occur by clinical members of
the investigative team, including an experienced general
practitioner and an endocrinologist, as part of the weekly
Safety Monitoring Committee (SMC). The SMC will assess
the clinical and cultural safety of the intervention and
make changes as required. Members of the DRP team will
sit on the committee. Participants will be closely moni-
tored, and referrals provided when required. A clinical
distress protocol has been developed outlining clinical
parameters and necessary follow-up procedures.

Weekly clinical monitoring will be informed by the daily
CGM and CKM readings, daily home monitoring PoCT
results, weekly to fortnightly physiological measures and
pathology blood draws, see table 2. Patient-centred alerts
will be established on the home-monitoring PoCT. Partici-
pants will be triaged to (A) the clinical team for remission,
(B) General Practitioner (GP) or emergency department
for other clinical standard of care or (C) project staff
for supports. Deprescribing guidelines endorsed by the
Australian Diabetes Society Clinical Advisory Committee
will be followed. SGLT2 inhibitors will be ceased at the
commencement of the remission phase.

A multidisciplinary Medical Monitoring Board will also
be established to provide oversightin the form of quarterly
reviews, ensuring participant safety and making recom-
mendations for continuing or stopping the study. The
committee will be comprised of clinicians, researchers
and external representatives from local health services.
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Data management

Researchers involved in this project will act as data custo-
dians for the duration of the study, upholding their
ethical and legal obligations throughout the collection,
management and release of data.” At pilot trial comple-
tion, the study team will work with Ngarrindjeri Elders to
achieve data repatriation, ensuring that any and all data
retention, interpretation and outputs reflect the needs,
interests and experiences of Aboriginal people living on
Ngarrindjeri Country.1 With the exception of national
pharmaceutical and medical health data, all data are
owned by participants themselves.

All study data will be stored on a protected and secure
Flinders University localised server. At pilot comple-
tion, all data will remain securely stored on the Flinders
University server for fifteen years, after which it will be
safely destroyed. Only members of the DRP team and
clinical investigators cited on the ethics application will
have access to re-identifiable data, strictly for safety moni-
toring purposes. Investigators conducting data analysis
will retain access to the relevant de-identified sets only. As
per ATP-SA requirements, at pilot completion, de-identi-
fied ATP-SA data (postcode, age, gender, study comple-
tion status) will be securely transferred to and stored at
James Cook University and Queensland University of
Technology.

Aboriginal leadership, governance and capacity building

This study will abide by NHMRC and AIATSIS guide-
lines for ethical research.” ' Aboriginal governance is
central to oversight of the programme. The study will be
overseen by an Aboriginal project manager and Aborig-
inal coordinating principal investigator (CPI) and draws
on strong Aboriginal leadership evidenced through
the seven Aboriginal investigators. Ongoing monthly
Steering Committee meetings, established as part of the
initial project, will continue throughout the pilot.

The study team recognises the substantial role and
responsibility of the DRP team, who will likely become
the face of the programme. The DRP team will be offered
weekly check-ins via phone or videoconference with the
CPI to debrief on any implementation challenges, in addi-
tion to scheduled weekly videoconference meetings with
Flinders University investigators for additional support.

Initially informed by the wishes of Ngarrindjeri senior
Community members and reinforced during the co-de-
sign workshops, a foundational intent of the larger Nra:gi
Ya:yun study was to stimulate ongoing RMCLHN and
MACCHS support and capacity building, encouraging
the continuation of programme activities after the conclu-
sion of this study. As part of this, the DRP team will receive
ongoing training on research methods, PoCT device
usage, and T2D and MetS coaching. With the benefit of
multiple community partnerships offering financial and
in-kind supports, including RMCLHN, iCCnet, ATP-SA
and food donations from Thomas Foods, Goolwa PipiCo
and Ancient Lakes Magnesium, this study is anticipated to

provide long-lasting benefits to Aboriginal people living
on Ngarrindjeri Ruwe.

Dissemination

A summary of the research findings from the study will
be disseminated to all interested participants, Aborig-
inal organisations involved in this study, along with peak
bodies, stakeholders and Aboriginal Services. Project
findings and materials will take the form of digital
posters, manuals, infographics and recipe book(s),
created through engagement with Ngarrindjeri artists.
Findings will be disseminated through publication in
peerreviewed journals and conference presentations or
proceedings.53

Author affiliations

'Flinders Health and Medical Research Institute, Flinders University College of
Medicine and Public Health, Adelaide, Kaurna Yerta, South Australia, Australia
ZRiverland Academy of Clinical Excellence (RACE), Riverland Mallee Coorong Local
Health Network, Murray Bridge, Ngarrindjeri Ruwe, South Australia, Australia
*Moorundi Aboriginal Community Controlled Health Service, Murray Bridge,
Ngarrindjeri Ruwe, South Australia, Australia

*Human Biology, University of Cape Town, Cape Town, Western Cape, South Africa
SCoorong Medical Centre, Meningie, Ngarrindjeri Ruwe, South Australia, Australia
®Southern Adelaide Diabetes and Endocrine Services, Flinders Medical Centre,
Adelaide, Kaurna Yerta, South Australia, Australia

"Flinders University School of Medicine, Adelaide, Kaurna Yerta, South Australia,
Australia

®The Integrated Cardiovascular Clinical Network SA, Adelaide, Kaurna Yerta, South
Australia, Australia

°Australian Teletrial Program South Australia, Adelaide, Kaurna Yerta, South
Australia, Australia

°The George Institute for Global Health, Sydney, Gadigal land, New South Wales,
Australia

"School of Population Health, University of New South Wales, Sydney, Gadigal land,
New South Wales, Australia

Acknowledgements The authors wish to recognise the unceded lands upon which
this protocol was conceived, developed and drafted, Ngarrindjeri Ruwe, Kaurna
Yerta and Erawirung Country. We acknowledge and pay respects to Aboriginal
Elders, past, present and emerging, and recognise the deep connection and
collective knowledges held on Ngarrindjeri Ruwe. We acknowledge the invaluable
contributions of the late Darryl Cameron, whose passion for achieving health equity
for Ngarrindjeri Community was instrumental in the establishment of Nra:gi Ya:yun
and continues to shape the study going forward.

Contributors Aboriginal researchers (RK, StW, DC, NK, TS, ShW, CK, CR)

played an instrumental role in ensuring relationality between Aboriginal and
Western knowledge systems for this protocol, and played an essential role in the
development, conception and design of the protocol with SO-J, AEM, BS, SNS, BK,
AW, SU, JD, KML, MM and PW. SO-J was responsible for writing the first draft of the
manuscript, with review support from LO, PH, GS and PM. All authors read, critically
revised and approved the final manuscript. As a senior author, CR is the guarantor.

Funding This project is supported by a Medical Research Future Fund grant
(208110) and the Australian Teletrial Program South Australia (ATP-SA). Partnerships
with the Riverland Mallee Coorong Local Health Network (RMCLHN), Low Carb Keto
Health, Thomas Foods, Goolwa PipiCo and Ancient Lakes Magnesium are providing
substantial in-kind support.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, conduct, reporting or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Not applicable.

Ethics approval This study involves human participants and was approved by
(1) Aboriginal Health Research Ethics Committee (04-24-1120), (2) The Southern
Adelaide Local Health Network (HRE00133) and (3) Flinders University Human

8 Omodei-James S, et al. BMJ Open 2025;15:¢106319. doi:10.1136/bmjopen-2025-106319

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
* AlIsIaAlun uemoD Yiip3 e 9z0g ‘g Atenuer uo ywod fwg uadolway/:diy woll papeojumoq "'§zZ0z loquadaq Gz Uo 6TE90T-GZ0Z-uadolwg/oeTT 0T Se paysiignd 1s41 :uado rNg


http://bmjopen.bmj.com/

Research Ethics Committee (5847). Participants gave informed consent to
participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data sharing is not applicable as no datasets

were generated and/or analysed for this study. Data sharing is not applicable

to this article as no datasets were generated or analysed during the current

study. Research findings belong to the community on Ngarrindjeri Ruwe and the
collaborative study team. Approval from the study’s Steering Committee was sought
prior to publication.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Shanti Omodei-James https://orcid.org/0009-0008-3502-6557
Amy E Mendham https://orcid.org/0000-0002-1959-6698
Courtney Ryder https://orcid.org/0000-0001-6511-1965

REFERENCES

1 Zhang P, Zhang X, Brown J, et al. Global healthcare expenditure
on diabetes for 2010 and 2030. Diabetes Res Clin Pract
2010;87:293-301.

2 Zimmet PZ. Diabetes and its drivers: the largest epidemic in human
history? Clin Diabetes Endocrinol 2017;3:1:1:.

3 Pan C, Cao B, Fang H, et al. n.d. Global burden of diabetes mellitus
1990-2021: epidemiological trends, geospatial disparities, and risk
factor dynamics. Front Endocrinol16:1596127.

4 International diabetes federation. diabetes among indigenous
peoples. International Diabetes Federation; 2022. Available: https://
diabetesatlas.org/resources/idf-diabetes-atlas-reports/diabetes-
among-indigenous-peoples

5 Australian bureau of statistics (abs. In: Diabetes. Canberra: ABS,
2022. Available: https://www.abs.gov.au/statistics/health/health-
conditions-and-risks/diabetes/latest-release

6 Australian institute of health and welfare (aihw). In: Diabetes:
Australian Facts. Canberra: AIHW, 2024.

7 Straw S, Spry E, Yanawana L, et al. Understanding lived experiences
of Aboriginal people with type 2 diabetes living in remote Kimberley
communities: diabetes, it don’t come and go, it stays. Aust J Prim
Health 2019;25:486-94.

8 Omodei-James S, Wilson A, Kropinyeri R, et al. Exploration of
barriers and enablers to diabetes care for Aboriginal people on rural
Ngarrindjeri Country. Health Promot J Austr 2025;36:€915.

9 Bell D. Ngarrindjeri Wurruwarrin: A World That Is, Was, and Will Be2
ed. Melbourne (VIC): Spinifex Press, 2014.

10 Cameron D, Wilson A, Mendham AE, et al. Knowledge interface
co-design of a diabetes and metabolic syndrome initiative with and
for Aboriginal people living on Ngarrindjeri country. Public Health in
Practice 2024;7:100496.

11 Ryder C, Mackean T, Coombs J, et al. Indigenous research
methodology — weaving a research interface. Int J Soc Res Methodol
2020;23:255-67.

12 Ryder C, Wingard S, Cameron D, et al. Community co-design to
target diabetes and metabolic syndrome in Australian Indigenous
peoples. Nat Med 2023;29:292-3.

13 Kropinyeri R, Omodei-James S, Wilson A, et al. Co-design of
the Nra:gi Ya:yun (very good food/eating) initiative: Yarning with
Aboriginal people on Ngarrindjeri Country around a type 2 diabetes
and metabolic syndrome initiative. 2025.

14 McGavock J, Wicklow B, Dart AB. Type 2 diabetes in youth is a
disease of poverty. Lancet 2017;390.

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Sherwood J. Colonisation — It’s bad for your health: The context of
Aboriginal health. Contemp Nurse 2013;46:28-40.

Pascoe B. Dark Emu: Aboriginal Australia and the Birth of
AgricultureNew ed. Broome (WA): Magabala Books, 2018.

Wilson A, Wilson R, Delbridge R, et al. Resetting the Narrative in
Australian Aboriginal and Torres Strait Islander Nutrition Research.
Curr Dev Nutr 2020;4:nzaa080.

Australian institute of aboriginal and torres strait islander studies
(aiatsis. In: AIATSIS Code of Ethics for Aboriginal and Torres Strait
Islander Research. Canberra: AIATSIS, 2020.

National Health and Medical Research Council (NHMRC). Ethical
Conduct in Research with Aboriginal and Torres Strait Islander
Peoples and Communities: Guidelines for Researchers and
Stakeholders. Canberra: NHMRC, 2018.

Fogarty W, Lovell M, Langenberg J, et al. Deficit discourse and
strengths-based approaches: changing the narrative of aboriginal
and torres strait islander health and wellbeing. The Lowitja Institute;
2018.

Goldenberg JZ, Day A, Brinkworth GD, et al. n.d. Efficacy and safety
of low and very low carbohydrate diets for type 2 diabetes remission:
systematic review and meta-analysis of published and unpublished
randomized trial data. BMJ372:m4743.

Westman EC, Tondt J, Maguire E, et al. Implementing a low-
carbohydrate, ketogenic diet to manage type 2 diabetes mellitus.
Expert Rev Endocrinol Metab 2018;13:263-72.

Foley PJ. Effect of low carbohydrate diets on insulin resistance

and the metabolic syndrome. Curr Opin Endocrinol Diabetes Obes
2021;28:463-8.

Stranks S, Lawlor-Smith L. Managing type 2 diabetes with
therapeutic carbohydrate reduction (TCR). Australian Diabetes
Society 20283.

Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot
studies in clinical research. J Psychiatr Res 2011;45:626-9.
Hemming K, Haines TP, Chilton PJ, et al. The stepped wedge cluster
randomised trial: rationale, design, analysis, and reporting. BMJ
2015;350.

Chan A-W, Tetzlaff JM, Altman DG, et al. SPIRIT 2013 statement:
defining standard protocol items for clinical trials. Ann Intern Med
2013;158:200-7.

Lally P, van Jaarsveld CHM, Potts HWW, et al. How are habits
formed: Modelling habit formation in the real world. Euro J Social
Psych 2010;40:998-1009.

Ma H, Wang A, Pei R, et al. Effects of habit formation interventions
on physical activity habit strength: meta-analysis and meta-
regression. Int J Behav Nutr Phys Act 2023;20:109.

Bessarab D, Ng’andu B. Yarning About Yarning as a Legitimate
Method in Indigenous Research. IJCIS 2010;3:37-50.

Burke AW, Welch S, Power T, et al. Clinical yarning with Aboriginal
and/or Torres Strait Islander peoples-a systematic scoping review of
its use and impacts. Syst Rev 2022;11:129.

Poitras ME, TV V, Canape A, et al. Culturally safe interventions in
primary care for the management of chronic diseases of urban
Indigenous People: a scoping review. Fam Med Community Health
2022;10.

Masters-Awatere B, Cassim S, Tamatea J, et al. He Pikinga Waiora
Kimi Ora lifestyle programme: case study of a successful community-
based Indigenous diabetes intervention. N Z Med J 2021;134:68-78.
Firestone R, Faeamani G, Okiakama E, et al. Pasifika prediabetes
youth empowerment programme: learnings from a youth-led
community-based intervention study. N Z Med J 2021;134:57-68.
Spaeth BA, Shephard MD, Schatz S. Point-of-care testing for
haemoglobin A1c in remote Australian Indigenous communities
improves timeliness of diabetes care. Rural Remote Health
2014;14:2849.

Shephard MDS. Cultural and clinical effectiveness of the “QAAMS”
point-of-care testing model for diabetes management in Australian
aboriginal medical services. Clin Biochem Rev 2006;27:161-70.
Vallis M, Ryan H, Berard L, et al. How Continuous Glucose
Monitoring Can Motivate Self-management: Can Motivation Follow
Behaviour? Can J Diabetes 2023;47:435-44.

Richardson KM, Jospe MR, Bohlen LC, et al. The efficacy of using
continuous glucose monitoring as a behaviour change tool in
populations with and without diabetes: a systematic review and
meta-analysis of randomised controlled trials. Int J Behav Nutr Phys
Act 2024;21:145.

Johnston AR, Poll JB, Hays EM, et al. Perceived impact of
continuous glucose monitor use on quality of life and self-care

for patients with type 2 diabetes. Diabetes Epidemiology and
Management 2022;6:100068.

Versace VL, Skinner TC, Bourke L, et al. National analysis of the
Modified Monash Model, population distribution and a socio-

Omodei-James S, et al. BMJ Open 2025;15:¢106319. doi:10.1136/bmjopen-2025-106319

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
" Ausisalun uemod yup3 1e 9z0z ‘8 Arenuer uo jwod fwg uadolway/:diy woly papeojumoq ‘520z 18qwiedad Gz Uo 6T€90T-GZ0z-uadolwg/9eTT 0T Se paystignd isiiy :usdo (NG


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0009-0008-3502-6557
https://orcid.org/0000-0002-1959-6698
https://orcid.org/0000-0001-6511-1965
http://dx.doi.org/10.1016/j.diabres.2010.01.026
http://dx.doi.org/10.1186/s40842-016-0039-3
http://dx.doi.org/10.3389/fendo.2025.1596127
https://diabetesatlas.org/resources/idf-diabetes-atlas-reports/diabetes-among-indigenous-peoples
https://diabetesatlas.org/resources/idf-diabetes-atlas-reports/diabetes-among-indigenous-peoples
https://diabetesatlas.org/resources/idf-diabetes-atlas-reports/diabetes-among-indigenous-peoples
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/diabetes/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/diabetes/latest-release
http://dx.doi.org/10.1016/j.puhip.2024.100496
http://dx.doi.org/10.1016/j.puhip.2024.100496
http://dx.doi.org/10.1080/13645579.2019.1669923
http://dx.doi.org/10.1038/s41591-022-02174-7
http://dx.doi.org/10.1016/S0140-6736(17)32461-3
http://dx.doi.org/10.5172/conu.2013.46.1.28
http://dx.doi.org/10.1093/cdn/nzaa080
http://dx.doi.org/10.1136/bmj.m4743
http://dx.doi.org/10.1080/17446651.2018.1523713
http://dx.doi.org/10.1097/MED.0000000000000659
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://dx.doi.org/10.1002/ejsp.674
http://dx.doi.org/10.1002/ejsp.674
http://dx.doi.org/10.1186/s12966-023-01493-3
http://dx.doi.org/10.5204/ijcis.v3i1.57
http://dx.doi.org/10.1186/s13643-022-02008-0
https://pubmed.ncbi.nlm.nih.gov/34788273
https://pubmed.ncbi.nlm.nih.gov/17268584
http://dx.doi.org/10.1016/j.jcjd.2023.04.001
http://dx.doi.org/10.1186/s12966-024-01692-6
http://dx.doi.org/10.1186/s12966-024-01692-6
http://dx.doi.org/10.1016/j.deman.2022.100068
http://dx.doi.org/10.1016/j.deman.2022.100068
http://bmjopen.bmj.com/

Open access

economic index to inform rural health workforce planning. Aust J
Rural Health 2021;29:801-10.

49

Hemming K, Taljaard M, McKenzie JE, et al. Reporting of stepped
wedge cluster randomised trials: extension of the CONSORT 2010

41 Dutheil F, Palgen C, Brousse G, et al. Validation of visual analog statement with explanation and elaboration. BMJ 2018;363:k1614.
scales of mood and anxiety at the workplace. PLoS One 50 von Elm E, Altman DG, Egger M, et al. The Strengthening the
2024;19:e0316159. Reporting of Observational Studies in Epidemiology (STROBE)

42 World Health Organization. Waist circumference and waist-hip statement: guidelines for reporting observational studies. J Clin
ratio: report of a who expert consultation. Geneva World Health Epidemiol 2008;61:344-9.

Organization; 2008. i ) ) ) ) 51 Australian bureau of statistics (abs). glossary in data confidentiality

43 Kun?e'ma” AFR- P;g”efloggzr“"'?1‘2’102830;35“'63 and their sample size guide 2021. ABS; 2021. Available: https://www.abs.gov.au/about/
Justi icatipn. ert _te(i s 121:099-9U1. data-services/data-confidentiality-guide/glossary

44 fhlg'gsass’:sls\(rr?érgi\?lrcrjﬁllgksli\‘eAilr?:;gi'rol\‘ (:‘t?l. ? V|§t$]al gnfllogt_scakle for 52 Hudson M, Carroll SR, Anderson J, et al. Indigenous Peoples’ Rights

 sleep patients with o S_ ru(.: lve sieep in Data: a contribution toward Indigenous Research Sovereignty.
apnea and healthy participants. Ann Thorac Med 2021;16:141-7. Front Res Metr Anal 2023:8:1173805

45 EuroQol Research Foundation. EQ-5D-5L User Guide. Rotterdam: L - o i , .

EuroQol Research Foundation, 2019. 53 Ba,nb_ndge R, W!1|te3|de M, McCalman J.‘ Being, knowing, and .

46 Ribeiro Santiago PH, Haag D, Macedo DM, et al. Psychometric domg. a phronetp approach to constructing grounded theory with
properties of the EQ-5D-5L for aboriginal Australians: a multi-method Aboriginal Australian partners. Qual Health Res 2013;23:275-88.
study. Health Qual Life Outcomes 2021;19:1-16. 54 Duke unlverS{ty medical center lifestyle medlf:lne C|Ir.lIC. In: No Sugar

47 Dudgeon P, Milroy H, Walker R, eds. Working Together: Aboriginal No Starch” Diet. Durham (NC): Duke University Medical Center,
and Torres Strait Islander Mental Health and Wellbeing Principles and 2014.

Practice2nd ed. Canberra: Department of the Prime Minister and 55 Alberti KGMM, Eckel RH, Grundy SM, et al. Harmonizing the
Cabinet, 2014. Metabolic Syndrome. Circulation 2009;120:1640-5.

48 Butler TL, Anderson K, Garvey G, et al. Aboriginal and Torres Strait 56 Bell K, Shaw JE, Maple-Brown L, et al. A position statement on
Islander people’s domains of wellbeing: A comprehensive literature screening and management of prediabetes in adults in primary care
review. Soc Sci Med 2019;233:138-57. in Australia. Diabetes Res Clin Pract 2020;164:108188.

10 Omodei-James S, et al. BMJ Open 2025;15:¢106319. doi:10.1136/bmjopen-2025-106319

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
* AlIsIaAlun uemoD Yiip3 e 9z0g ‘g Atenuer uo ywod fwg uadolway/:diy woll papeojumoq "'§zZ0z loquadaq Gz Uo 6TE90T-GZ0Z-uadolwg/oeTT 0T Se paysiignd 1s41 :uado rNg


http://dx.doi.org/10.1111/ajr.12805
http://dx.doi.org/10.1111/ajr.12805
http://dx.doi.org/10.1371/journal.pone.0316159
http://dx.doi.org/10.1016/j.fertnstert.2024.01.040
http://dx.doi.org/10.4103/atm.ATM_437_20
http://dx.doi.org/10.1186/s12955-021-01718-8
http://dx.doi.org/10.1016/j.socscimed.2019.06.004
http://dx.doi.org/10.1136/bmj.k1614
http://dx.doi.org/10.1016/j.jclinepi.2007.11.008
http://dx.doi.org/10.1016/j.jclinepi.2007.11.008
https://www.abs.gov.au/about/data-services/data-confidentiality-guide/glossary
https://www.abs.gov.au/about/data-services/data-confidentiality-guide/glossary
http://dx.doi.org/10.3389/frma.2023.1173805
http://dx.doi.org/10.1177/1049732312467853
http://dx.doi.org/10.1161/CIRCULATIONAHA.109.192644
http://dx.doi.org/10.1016/j.diabres.2020.108188
http://bmjopen.bmj.com/

	﻿Protocol for a non-­randomised stepped-­wedge pilot trial for ‘Nra:gi Ya:yun’ (very good foods): a co-­designed type 2 diabetes and metabolic syndrome initiative with Aboriginal people living on Ngarrindjeri Ruwe﻿
	﻿Abstract﻿
	Introduction﻿﻿
	Aims

	Methods and analysis
	Study team
	Study design and intervention
	Intervention components
	Study timeline
	Study setting
	Participant eligibility
	Sample size justification
	Recruitment
	Outcome measures and data collection
	Statistical methods

	Ethics and dissemination
	Data management
	Aboriginal leadership, governance and capacity building
	Dissemination

	References


