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Article type  :Protocol

Abstract

Aims:
To improve diabetes management in Indigenous Australians using an integrated nurse-led model
of diabetes education and eye screening in indigenous primary care and specialist diabetes
clinics

Design:

A pre-post study

Methods:

This study will.be implemented in indigenous primary care and specialist diabetes clinics in
Victoria, Australia. Participants recruited to the study will be existing adult patient with
diagnosed diabetes attending study sites. A nurse-credentialled diabetes educator and certified
retinal imager will deliver three study components: (i) retinal photography as a diabetic
retinopathy screening and patient engagement tool and (ii) lifestyle and behaviour surveys,
administered.at baseline and at the final visit, within 12 months. Findings from the surveys and
participants’ retinalimages will be used to guide (iii) personalized diabetes education. The

primary outcomes:=are participant adherence to diabetic eye screening recommendations and
health service diabetic retinopathy screening coverage. Secondary outcomes are baseline DR
prevalence and changes in clinical and lifestyle risk factor levels, diabetes knowledge and
satisfaction with diabetes care.

Discussion

Compared with nen-indigenous Australians, Indigenous Australians have a high prevalence of
diabetic retinopathy and blindness, low adherence to eye screening recommendations and
suboptimal health literacy. Nurse-credentialled diabetes educators can be trained to incorporate
retinal imaging and eye screening into their clinical practice to provide image-based diabetes
education to facilitate diabetic retinopathy management.
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Impact:

Credentialled nurse diabetes educators who integrate eye screening and diabetes education can
facilitate timelier diabetic retinopathy screening, referral pathways and treatment of sight-
threatening retinopathy. We believe that this model of integrated diabetes education and eye
screening will also improve adherence to eye screening recommendations, population screening
coverage,-health literacy, risk factor levels and diabetes self-care.

Clinical Trial’Registration: ANZCTRN1261800120435

Keywords:

indigenous, advanced nursing, diabetes, diabetes education, eye care, diabetic retinopathy

screening, specialist diabetes clinics
Introduction

Diabetes and its chronic complications disproportionately affect populations in low to middle-
income regienss«(dennifer et al., 2019) racial and ethnic minority groups (Thornton et al., 2020),
including Indigeneus Australians (Australian Institute of Health and Welfare, 2020). A serious
complicationsef'diabetes is diabetic retinopathy (DR), which if left untreated, can lead to impaired
vision or blindness (Estevez, Howard, Craig, & Brown, 2019). As DR is usually asymptomatic,
particularly in the early stages ab&R-related vision loss is largely avoidable, DR screening is an
essential risk management strategy.

Background

The ophthalmic workforce remain at the frontline of DR screening globally and have increased
their delivery, of outreach services and use of supplementary telehealth and mobile technologies
(Atkinson-Briggs et al., 2019). However, as the number of people with diabetes worldwide is
growing, the global ophthalmic workforce is too small and concentrated in the urban regions of
developed countries to remain the sole frontline provider of DR screening globally (World Health
Organisation, 2019).

In Australia; DR"screening is largely performed by an urban and ophthalmic workforce. Despite
this, DR screening coverage for non-Indigenous Australians was 78% in 2016 (Foreman, 2017)
above the 75% “acceptable coverage” benchmark used in the mature United Kingdom DR
screeninggrogram (Scanlon, 2017). However, Indigenous Australians fall short of this target, with
only a 53% DR sereening coverage in 2016 (Foreman, 2017). This highlights an ongoing

screening gap between Indigenous and non-Indigenous Australians, which needs to be addressed.

An integrated model of diabetes care has been successful in including diabetes education in

frontline diabetes management through the evolution of the profession of credentialled diabetes
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educators (CDEs), who educate and motivate people with diabetes to meet their diabetes
management goals (Australia Diabetes Educators Association, 2020). As DR is the most common
and feared complication of diabetes, an important diabetes management goal is regular screening
for DR and related vision loss. CDEs who are also trained as retinal imagers are well-placed to
include DR screening in their scope of practice and clinical service to help improve screening

coverage among.dndigenous Australians.

This paper describes a study protocol for a novel model of integrated DR screening and diabetes
education that will be incorporated into routine clinical ¢arecrease DR screening coverage
among patients with diabetes, specifically Indigenous Australians and improve patient
engagementwithytheir diabetes self-management. We hypothesise that this new model of care
which integrates:DR screening and diabetes education into a single service, will increase DR
screening caverage, patient self-management, diabetes risk factor control and ultimately improve

clinical outcomes.
Methods/designs
Aim and objective

1. To developsand test a novel model of culturally informed integration of DR screening and
diabetes education in Indigenous primary healthcare services and specialist diabetes clinics.
2. To determine‘the baseline prevalence of DR and impaired vision in this population.
3. To determine'if integrating DR screening and diabetes education will improve:
) patient adherence to DR screening recommendations,
i) DR screening coverage rates in Indigenous primary healthcare services and specialist
diabetes clinics
iii) patient risk factor control ( blood pressure [BP], HbAlc levels, body mass index
[BMI] and smoking) These risk factors are national key performance indicators for
Indigenous primary healthcare services (Australian Institute of Health and Welfare,
2019)
iv) metabolic control (BP, Hbalc, weight, BMI, cholesterol and triglyceride),
V) patient health literacy and
Vi) patient satisfaction with diabetes care.

Two key sub-studies will capture: (1) patient DR and impaired vision prevalence, patient
adherence to DR screening recommendations and primary health service DR screening uptake;
and (2) identify patient health literacy, clinical and biochemical risk factors, lifestyle risk factors,
social and emotional wellbeing and perceived barriers and motivators to access and follow-up

services; and patient satisfaction with diabetes care.
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Study design, participants and interventions

This is a non-randomised, pre-post study in a single group, using both qualitative and quantitative
approaches. At least five Indigenous primary health care and specialist diabetes clinics that
manage diabetes and DR in Indigenous and non-Indigenous Australians in Victoria, Australia,
have been approached as potential study sites. Health service board written approval has been

obtained from five sites.
Recruitment

A total of 250 adults diagnosed with Type 1 or Type 2 diabetes will be recruited through these
health services;'with a maximum 12month follow-up period. The interventions will be delivered
twice: at baseline and at the second visit at 12 months or sooner (e.g., 3 or 6 months), based on the

initial retinal grading report recommendations for follow-up.
The following'methods will be used to identify potential participants:

1. Medical electronic health records (EHR) to identify eligible potential participants
diagnesedwith Type 1 or Type 2 diabetes who are overdue for annual eye checks and an
annuahdiabetes cycle of care.

2. Advertising, including presentations at community health promotion events, clinical staff
meetings,flyers, notices and social media.

3. Direct-approacks, such as talking (“yarning”) to patients as they present for diabetes
education, opportunistically from clinic waiting rooms, telephoning and sending text
messages (SMS) and recall letters to potential participants.

4. Referrals from general practitioners, endocrinologists, diabetes educators, nurses, allied
healthcare clinicians and stakeholders.

Inclusion criteria

Participants'must be adult patients of the partner primary health service and specialist diabetes
clinic, have been diagnosed with Type 1 or Type 2 diabetes, able to provide written informed
consent, ablesdoseffectively undergo retinal imaging and agree to complete the study surveys. They
must also consent.to providing relevant clinical information and be willing to return in 12 months’

time (or soonerif recommended based on their ocular health), for the final visit.
Exclusion criteria

Patients are ineligible if they do not have a diagnosis of Type 1 or Type 2 diabetes, are frail or

have cognitive dysfunction prior to study commencement.

| nterventions

This article is protected by copyright. All rights reserved
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Figure 1, 2 and 3: outline the process for DR screening and diabetes education. At baseline, the

study will be explained to potential participants and written informed consent obtained, before

commencing:

1.

4.

Collection of patient demographic and clinical data including age, sex, BP, HbAlc,

weight, BMI, triglycerides, diabetes duration and diabetes medications. The date of the last
eye examination and any significant ocular history (surgery, trauma) will also be collected.
Test visual acuity (starting with the right eye) using a Snellen chart, or if the patient has
low reading ability or poor English, the Tumbling E chart. Presenting vision will be

recorded either unaided or aided by spectacles. If presenting vision is unaided, but the
participantuses spectacles, then visual acuity with spectacles will also be tested and
recorded.f the visual acuity is 6/9 or worse, visual acuity will be measured using the
pinhole technique.

Dilation of pupils: If the pupil diameter is less than 4 mm, the participant will be sat in a
dark room, or in minimal light for up to ten minutes, to allow physiological dilation. The
participant.will be shown a picture illustrating the difference between dilated and un-
dilated,pupils (Supplementary Figure 1) and reassured that this is necessary to ensure that
the images‘taken of their retinas are more likely to be of good quality and gradable.
AdministerssurveysWhile waiting for the participant’s pupils to dilate, the Diabetes

Knewledge (Eigenmann, Skinner, & Colagiuri, 2011), adapted SNAPE (smoking,
nutritiopsalcohol, physical activity, emotional wellbeing)(Brazionis, Jenkins, Keech,

Ryan, & Bursell, 2017) (Figure 4) and the Diabetes Treatment Satisfaction (Bradley,
Plowright, Stewart, Valentine, & Witthaus, 2007) (Figure 5) surveys will be administered

to assess_the participant’s diabetes health literacy, their diabetes management concerns and
satisfaction with diabetes care. This will also provide the opportunity to use semi-
structured,opernded “yarning”(Bessarab & Ng'Andu, 2010) with the patients to gain a
better understanding of any other health-related issues, to gauge understanding and to build
trust-and-rapport (Rheault, Coyer, Jones, & Bonner, 2019). Yarning will also empower
patientsto be actively engaged in discussions about their health (Durey et al., 2016) and to
encourage adherence to healthcare treatment regimens (Jennings, Bond, & Hill, 2018).
These surveys will be readministered, at the final visit.

Preparethe patient for retinal imaging: Once the pupils are 4 mm or greater in diameter,
retinal imaging will be performed. The participant should be in a comfortable upright
position, with their chin resting securely in a chinrest and their forehead resting against the
headrest of the retinal camera system frame to minimise head movements. Once the person

is comfortable, imaging will commence. The participant will be asked to look at the green
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light in the camera lens and to try and limit moving or blinking when requested to do so.
Before taking ocular images, participants will be warned that there may be fleeting
discomfort from the brief camera flash. Pupil dilating drops will be used if images are

ungradable due to small pupils, if approved by the primary healthcare service.

. Perform DR screening: The image sequence will consist of three image fields per eye (OD

[right] and.OS [left]) (Supplementary Figure 2), as follows:

i) Macula-centred image

i) Disc-centred image for vessel calibre and disc assessment

i) Anterior image for documenting the ocular surface and lid pathology and for

patient identification

The use,of 'eye recognition to help identify an individual has proven effective (Azimi,
Rasodulinejad, & Pacut, 2019). This technique can be useful when individuals share the
same name, but no other demographic information, such as date of birth or age, is
available. This is also useful in remote Indigenous and under-served communities where
traditional.cultural practice and custom are to not speak the name of a deceased person
(McGrath & Phillips, 2008).

. Review images with the participant. Once imaging is complete, the images will be

reviewed with the participant. A model of an eye (Supplementary Figure 3) will be used to
showparticipants the back of the eye (retina) and explain this is where diabetes damage
can.oeccur due to high blood glucose levels and other risk factors (such as smoking) and the
risks of long-term uncontrolled diabetes will be explained. Using a DR grading chart
(Figure 6), the participant will be shown images of each of the stages of DR: (Brien
HoldensFoundation, 2020):

0] mild non-proliferative retinopathy,

(i) moderate non-proliferative retinopathy,

(in)==severe non-proliferative retinopathy; and

(iv)  proliferative retinopathy

Captured ocular images will be sent to an external ophthalmic clinician or certified grader
for DR grading and follow-up recommendations based on NHMRC guidelines for DR
management (National Health and Medical Research Council, 2008). The grading and
recommendation report (Figure 7) will be uploaded into the participant’s EHR for viewing

by their treating general practitioner, for claiming the Australian government Medicare
rebate(Department of Health Medicare Benefit Scheme, 2020) and any required referral to
optometrists or ophthalmologists. The retinal imaging grading report will remain in the
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participant’s EHR and be a visual baseline history of their diabetes progression and any
diabetic eye conditions. Images will also be available to visiting ophthalmic clinicians and

other medical clinicians.

8. Provide diabetes education: At completion of the imaging protocol, diabetes education
will lead on from the discussion of retinal images, especially if diabetic eye conditions are
detected."We will also assess theticipant’s health literacy, diabetes knowledge and
diabetes self-management, as well as their information from the SNAPE survey, to guide
the education session. The diabetes education tool, “Feltman™” (Developed in partnership
between Diabetes Victoria and the VACCHO, Melbourne, Victoria, Australia) [a lifestyle
wall-hanging] (Diabetes Victoria, 2020) (Supplementary Figure 4) may be introduced to
help explain the effects of diabetes on the body. The discussion will cover digestion,
glucose praduction, insulin secretion, how the body uses insulin to promote glucose uptake
and how diabetes may cause widespread damage in the body, including in the eyes,
kidneys, large and small blood vessels, heart, nerves and feet (Diabetes Australia, n.d).
Many patients lack diabetes health literacy and knowledge of the meaning of their HbAlc
test levels (Gopalan, Kellom, McDonough, & Schapira, 2018) and the importance of
optimising'HbA1c levels in safe ranges or an appropriate individualised target to reduce
the risk oflong-term diabetes complications (Moghadam, Seyed, & Shahrzad, 2018) and
why HbA1c monitoring is recommended every three to six months (Australian
Government Department of Health, 2016). Hence, the Quality Assurance for Aboriginal
and Torres Strait Islander Medical Services (QAAMS) point-of-care testing (Shephard et
al., 2016) HbAlc conversion chart (Qaams Quality Assurance for Aboriginal & Torres
Strait Islander Medical Services, 2020) (Supplementary Figure 5) will be discussed with
them. Visit 2 will take place at 12 months (with a minimum time period between
assessments of three months) after the baseline visit and will involve a repeat DR screen to
check for DR and assess adherence to annual screening recommendations. The adapted
SNAPE;-Diabetes Knowledge and the Diabetes Treatment Satisfaction surveys will be
readministered to identify any changes in lifestyle behaviours, health literacy, diabetes
self-managemenmd participant’s satisfaction with their care over the intervention period.
Biomedical measurements (HbAlc, blood pressure, lipid profile and weight) will be

rechecked,to determine if risk factor control has changed.
Data collection, management and storage

Data will be gathered by a trained CDE, who will abide by the study site protocols for data

collection, access, storage and use, as well as ensuring patient confidentiality and rights, including
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the right to withdraw from the study. Digital data will be stored on the site servers, which have
restricted, password-protected access. To ensure anonymity, all participant data will be de-
identified and access will be controlled via assigned login names and passwords. As relevant
clinical information will be stard in the participants” EHR, each participant will be issued with a
study number, which will be linked with their unique EHR identifier to allow data matching/re-
identification 'should it be deemed clinically necessary. The code-breaking information will be
held securely‘in‘ajlocked filing cabinet in a secure office accessible only by the study team at The
University of‘Melbourne. A Microsoft Excél database (2010) will be established to manage the
de-identified.demographic and clinical data from the participants, as well as relevant site data
(patient recall system data for yearly eye checks, referrals, follow-up, reviews and patient
education). Validated data from the questionnaires will also be entered, as well as relevant

comments framethe informal interviews.
Data analysis

Statistical data.analysis will be conducted using Microsoft Ex¢@lindows 2013) and IBM
SPSS statisti€s"Version 25.0 (Corp., 2017). Descriptive statistics and univariate analyses
(Chi-squarertests) will be used with continuous and categorical variables such as prevalence
and lifestyle data; proportion treated to target DR risk factors, predictors of DR, vision
outcomes and qualitative survey outcomes. Site differences will be analysed and analysis of
covariance will.be used to compare differences between groups. To address confounding,
covariateswill include age, sex and emerging and established risk factors for diabetes and
DR, as appropriate. Non-parametric statistics will be used when assumptions for parametric
methods are violated and all tests will be conducted with an alpha level of 0.05, with 95%

confidence intervals or interquartile ranges reported, as appropriate.
Dissemination‘ofresults

Participants will be shown their retinal images and verbally advised of the preliminary results
and implications. ©of their retinal imaging immediately after the retinal photos are taken. They
will also be givenra copy of the final report and a letter thanking them for thein patita.

The study sitesswill also receive a final report of the overall study results with more detail on
study resultssparticularly relevant to their community. The results of the study will be
published in“peer-reviewed medical journals and also presented at relevant regional and

national conferences.
Discussion

A large proportiorof Australians with diabetes do not adhere to national screening guidelines

This article is protected by copyright. All rights reserved



268 and Indigenous Australians are over-represented among Australians with diabetes and

269 diabetes-related complications. Therefore, complementary diabetes c@ie matagement

270 approaches are urgently needed. Our novel model of care of integrated diabetes education and
271 DR screening can be delivered by non-ophthalmic clinicians, such as CDEs, in routine

272 clinical care for the management of diabetes.

273  CDEs are recognised allied health professionals governed by the Australian Diabetes Educators
274  Association @nd are recognised by the Australian national health care coverage system Medicare
275  (Australian Diabetes Educator Association, 2020). Individuals with diabetes who attend a diabetes
276  education cansultation can claim for diabetes education (Medicare item numbers: 10951 for

277  individual chrenie,disease management, 81305 for Indigenous people with diabetes and 81105 for
278  group education.sessions (Australian Diabetes Educator Association, 2020). In addition, there is
279  an opportunity to include retinal imaging [Items 12325 or 12326] into the diabetes cycle of care
280 consultation. This will also provide a bulk-billing incentive for general practitioners and

281  endocrinologists (Department of Health Medicare Benefit Scheme, 2020).

282  The dabeteseducation delivered in our model will be based on health literacy and Indigenous
283  pedagogy ways'oflearning and thus will use eye images and visual education tools, such as

284  Feltman™ and the HbA ¢ risk grading card, as well as culturally appropriate diabetes education

285 and health promotion resources with Indigenous artwork and pictures. Visual pictorial educational
286  tools have proven to be effective when used in diabetes education (Browne, D'Amico, Thorpe, &
287  Mitchell, 2014), as they stimulate the interest of the learner and help the educator to more

288 effectively communicate the pathophysiology of diabetes and associated damage, especially to the
289  eyes. Using'visual educational tools fits with the Aboriginal pedagogy and ways of learning

290 framework ofdearning through narrative, symbols and images to visualise a plan (Yunkaporta,
291  2009).Visual'ways'of learning, or visual literacy, is defined by a person’s capacity to interpret and

292 understand information presented in pictures or graphics used to communicate information

293  (Williams,*2019):

294  Conclusion

295  In summarypourstudy draws on Indigenous health research to derive a novel model of integrated
296 diabetes caresising DR screening to reinforce the importance of diabetes self-management and
297  reducing therisk.of diabetes complications; improve DR screening coverage in Indigenous

298  primary health care services and specialist diabetes clinics; and facilitate timely referral pathways
299  to ophthalmic and diabetes specialist services. We believe that this model of care, or an adaptation
300 thereof, may also be of relevance and interest to non-Indigenous peoples and in many other

301 countries.
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The Diabetes Treatment Satisfaction Questionnaire (change): DTSQe

Fur the past tew months you have been taking part in o diabetes treatment stady. At the start of the
study you may have had a change of trestment. Todsy we would like to know if your experience of
your curvent trestmend {including medicaiion and diet) has changed from your experience of
Wealmenid before the study began, Please answer vich question by cireling o number on each of the
seales to indicate the extent to which ¥ou have cxperienced changes. If von bave cxpericnced no
ehauge, please eirele '0%

1, How satisfied are you with your curent treatment?

much more 3 2 1 0 -1 -2 -3 much less
satisfied now salisfied now

é, Heow often have you felt that your blood sugars have been unacceptably high recently?

much mare of 3 P 0 S much less of the
Ihe fime now fime now

3. How often have you felt that your blood sugars have been unacceptably low recently?

much mare of 3 2 1 g -1 =2 A much less of the
the time now time now

4, How convenient have you been finding vour reatment to be recently?

much more 3 2 1 0 -1 2 -3 much less
convenient now convenient now

5. How flexible have you been finding your freatment to be racentiy?

much more K| 2 4 0 12 -3 much less
flexibie now flexible now

6. How salisfied are you with your understanding of your diabetes?

much more 3 2 ] A4 2 -3 much less
satisfied now satisfied now

7. Howlikely would you be to recommend your present ireaiment lo somaone alse with your kind
of digbetes?

much more likely 3 2 1 o -1 -2 -3 much less likely
o recommend the to recommend the
freatment now treatment now

B How satisfied would you be to cortinue with your present form of treatment?

much more i 2 1 o 1 2 -3 much less
satisfied now salisfied row

Please make sure that you have circled one number on each of the scales,

Bradlew, O (2003 Famdbook of Fsyeliolon: and Dicheres, Hobolen; Taylor and Francis
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Diabetic Retinopathy Guide

Mild diabetic retinopathy Moderate diabetic retinopathy

*\Io labetic retinopathy seen Micmaneurysms (mi: small
outpouchings of the blood vessel walls
— appear as small red spols

Micraaneurysms {m}
Haemorrhages {h)

Hard exudates (a)
Collon Wool spols (o)
Blood vessel changes {b)

Ma Management Management

Reler lor agomprehensive Refer 1o an oplomelrisl wilhin 3 monlhs Reler (o an pplomelrisl or

EX; nwith an gptometrist within aphthalmalonist within 3 months
1 r

Severe diabetic retinopathy

Proliferative diabetic retinopathy Macular cedema

pderale diabelic relinopalhy, « Meovasculansation {inset) « Macular gedema: swealling of the
are \u\ﬂdesr:jrleac(i1 m|croa|ni[a1urysms: » Pre-retinal haemarrhage {p} macular
ges, blond vessel changes )
{b). exudate (&), andfor cotton wool » Vitreous haemorhage (v) * Can ncour at ANY stage
spols
Management Management Management
Re hthalmaolngist within 4 Refer to an gphthalmalooist within 1 Refer to an pphthalmologist within 4
week weeks

Tealth and hWedical and Rescarch Council Guidelines Tor Wanagement o Thabetic Retinopathy (2008)
w.nhre gov.aw! files nhmrepublications/attachments/dil 3 pdf

plametry Australia A guide for General Pragtitioners on the use of Digiial Retinal Photography (2017)

i optometryoorg amediad T 1149 en retinopathy flowchart ad 2017 pdf
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Diabetic Retinopathy Grading Report
Dear Doctor,

Hased on assessment of vision and retinal photographs, the management recommendation is as follows:

Fatient 1Ty Patient Name DOR
[
L Visual Acuity
G Right Eye [OD) Left Eye [0S

Presenting visi
[ ited 'nalded

Pinhole acuity if VA s 69 "

C Diabetic retinopathy grade

D Diabetic mth}' ahsent — Repeat screening in 12 months

¢ non-proliferative disbetic retinopathy - Gprometry review within 3 months®

D Severe non-proliferative disbetic retinopathy - Referral to oplithalmology within 4 weeks™

[] Profiferutiv i retinopathy - Referral to aphthalmology within 4 weeks*

%ﬂmmm-lﬁrﬁmmﬂaﬁpﬂmﬁrﬂniwﬁ‘

I:I ﬂthcrwmgs

Images gmd:hlzlj No D {f no, refer to optometrivt for comprefiensive eye exam

PMlease note: ngr ehenes aveed ropiloice o comprelonsive o exons prosvided By ar aplthaiveic olimicion, 15l
FECHRE R wigrivicr] seed Torres Siradl Ixlander fATSI] patieints henv v ativiveel eve exam and von-A TS -
anbual, sooner if tey & o differenie in drelr vision. The grading and recosnmerdations are based on the NHEMRC
Cruidelines fur pthe Management of Dinberic Retinopativy (2008 and are wved os a geveral galide for grading and folliow-up
clinicel managemen

Graders [ Optometrist [ Ophthalmologist [ Oher.....oooovineciiicnisiiesiasarenss
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