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Abstract 8 

Aims: 9 

To improve diabetes management in Indigenous Australians using an integrated nurse-led model 10 

of diabetes education and eye screening in indigenous primary care and specialist diabetes 11 

clinics 12 

Design: 13 

A pre-post study 14 

Methods: 15 

This study will be implemented in indigenous primary care and specialist diabetes clinics in 16 

Victoria, Australia. Participants recruited to the study will be existing adult patient with 17 

diagnosed diabetes attending study sites. A nurse-credentialled diabetes educator and certified 18 

retinal imager will deliver three study components: (i) retinal photography as a diabetic 19 

retinopathy screening and patient engagement tool and (ii) lifestyle and behaviour surveys, 20 

administered at baseline and at the final visit, within 12 months. Findings from the surveys and 21 

participants’ retinal images will be used to guide (iii) personalized diabetes education. The 22 

primary outcomes are participant adherence to diabetic eye screening recommendations and 23 

health service diabetic retinopathy screening coverage. Secondary outcomes are baseline DR 24 

prevalence and changes in clinical and lifestyle risk factor levels, diabetes knowledge and 25 

satisfaction with diabetes care. 26 

Discussion 27 

Compared with non-indigenous Australians, Indigenous Australians have a high prevalence of 28 

diabetic retinopathy and blindness, low adherence to eye screening recommendations and 29 

suboptimal health literacy. Nurse-credentialled diabetes educators can be trained to incorporate 30 

retinal imaging and eye screening into their clinical practice to provide image-based diabetes 31 

education to facilitate diabetic retinopathy management. 32 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

Impact: 33 

Credentialled nurse diabetes educators who integrate eye screening and diabetes education can 34 

facilitate timelier diabetic retinopathy screening, referral pathways and treatment of sight-35 

threatening retinopathy. We believe that this model of integrated diabetes education and eye 36 

screening will also improve adherence to eye screening recommendations, population screening 37 

coverage, health literacy, risk factor levels and diabetes self-care. 38 

Clinical Trial Registration: ANZCTRN1261800120435 39 

Keywords: 40 

indigenous, advanced nursing, diabetes, diabetes education, eye care, diabetic retinopathy 41 

screening, specialist diabetes clinics 42 

Introduction 43 

Diabetes and its chronic complications disproportionately affect populations in low to middle-44 

income regions (Jennifer et al., 2019) racial and ethnic minority groups (Thornton et al., 2020), 45 

including Indigenous Australians (Australian Institute of Health and Welfare, 2020). A serious 46 

complication of diabetes is diabetic retinopathy (DR), which if left untreated, can lead to impaired 47 

vision or blindness (Estevez, Howard, Craig, & Brown, 2019). As DR is usually asymptomatic, 48 

particularly in the early stages and DR-related vision loss is largely avoidable, DR screening is an 49 

essential risk management strategy. 50 

Background  51 

The ophthalmic workforce remain at the frontline of DR screening globally and have increased 52 

their delivery of outreach services and use of supplementary telehealth and mobile technologies 53 

(Atkinson‐Briggs et al., 2019). However, as the number of people with diabetes worldwide is 54 

growing, the global ophthalmic workforce is too small and concentrated in the urban regions of 55 

developed countries to remain the sole frontline provider of DR screening globally (World Health 56 

Organisation, 2019). 57 

In Australia, DR screening is largely performed by an urban and ophthalmic workforce. Despite 58 

this, DR screening coverage for non-Indigenous Australians was 78% in 2016 (Foreman, 2017) 59 

above the 75% “acceptable coverage” benchmark used in the mature United Kingdom DR 60 

screening program (Scanlon, 2017). However, Indigenous Australians fall short of this target, with 61 

only a 53% DR screening coverage in 2016 (Foreman, 2017). This highlights an ongoing 62 

screening gap between Indigenous and non-Indigenous Australians, which needs to be addressed. 63 

An integrated model of diabetes care has been successful in including diabetes education in 64 

frontline diabetes management through the evolution of the profession of credentialled diabetes 65 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

educators (CDEs), who educate and motivate people with diabetes to meet their diabetes 66 

management goals (Australia Diabetes Educators Association, 2020). As DR is the most common 67 

and feared complication of diabetes, an important diabetes management goal is regular screening 68 

for DR and related vision loss. CDEs who are also trained as retinal imagers are well-placed to 69 

include DR screening in their scope of practice and clinical service to help improve screening 70 

coverage among Indigenous Australians. 71 

This paper describes a study protocol for a novel model of integrated DR screening and diabetes 72 

education that will be incorporated into routine clinical care to increase DR screening coverage 73 

among patients with diabetes, specifically Indigenous Australians and improve patient 74 

engagement with their diabetes self-management. We hypothesise that this new model of care 75 

which integrates DR screening and diabetes education into a single service, will increase DR 76 

screening coverage, patient self-management, diabetes risk factor control and ultimately improve 77 

clinical outcomes. 78 

Methods/designs 79 

Aim and objective  80 

1. To develop and test a novel model of culturally informed integration of DR screening and 81 

diabetes education in Indigenous primary healthcare services and specialist diabetes clinics. 82 

2. To determine the baseline prevalence of DR and impaired vision in this population. 83 

3. To determine if integrating DR screening and diabetes education will improve: 84 

i) patient adherence to DR screening recommendations, 85 

ii)  DR screening coverage rates in Indigenous primary healthcare services and specialist 86 

diabetes clinics  87 

iii)  patient risk factor control ( blood pressure [BP], HbA1c levels, body mass index 88 

[BMI] and smoking) These risk factors are national key performance indicators for 89 

Indigenous primary healthcare services (Australian Institute of Health and Welfare, 90 

2019) 91 

iv) metabolic control (BP, Hba1c, weight, BMI, cholesterol and triglyceride), 92 

v) patient health literacy and 93 

vi) patient satisfaction with diabetes care. 94 

Two key sub-studies will capture: (1) patient DR and impaired vision prevalence, patient 95 

adherence to DR screening recommendations and primary health service DR screening uptake; 96 

and (2) identify patient health literacy, clinical and biochemical risk factors, lifestyle risk factors, 97 

social and emotional wellbeing and perceived barriers and motivators to access and follow-up 98 

services; and patient satisfaction with diabetes care. 99 
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Study design, participants and interventions 100 

This is a non-randomised, pre-post study in a single group, using both qualitative and quantitative 101 

approaches. At least five Indigenous primary health care and specialist diabetes clinics that 102 

manage diabetes and DR in Indigenous and non-Indigenous Australians in Victoria, Australia, 103 

have been approached as potential study sites. Health service board written approval has been 104 

obtained from five sites. 105 

Recruitment 106 

 A total of 250 adults diagnosed with Type 1 or Type 2 diabetes will be recruited through these 107 

health services, with a maximum 12month follow-up period. The interventions will be delivered 108 

twice: at baseline and at the second visit at 12 months or sooner (e.g., 3 or 6 months), based on the 109 

initial retinal grading report recommendations for follow-up. 110 

The following methods will be used to identify potential participants: 111 

1. Medical electronic health records (EHR) to identify eligible potential participants 112 

diagnosed with Type 1 or Type 2 diabetes who are overdue for annual eye checks and an 113 

annual diabetes cycle of care. 114 

2. Advertising, including presentations at community health promotion events, clinical staff 115 

meetings, flyers, notices and social media. 116 

3. Direct approaches, such as talking (“yarning”) to patients as they present for diabetes 117 

education, opportunistically from clinic waiting rooms, telephoning and sending text 118 

messages (SMS) and recall letters to potential participants. 119 

4. Referrals from general practitioners, endocrinologists, diabetes educators, nurses, allied 120 

healthcare clinicians and stakeholders. 121 

Inclusion criteria 122 

Participants must be adult patients of the partner primary health service and specialist diabetes 123 

clinic, have been diagnosed with Type 1 or Type 2 diabetes, able to provide written informed 124 

consent, able to effectively undergo retinal imaging and agree to complete the study surveys. They 125 

must also consent to providing relevant clinical information and be willing to return in 12 months’ 126 

time (or sooner if recommended based on their ocular health), for the final visit. 127 

Exclusion criteria 128 

Patients are ineligible if they do not have a diagnosis of Type 1 or Type 2 diabetes, are frail or 129 

have cognitive dysfunction prior to study commencement. 130 

Interventions 131 
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Figure 1, 2 and 3: outline the process for DR screening and diabetes education. At baseline, the 132 

study will be explained to potential participants and written informed consent obtained, before 133 

commencing: 134 

1. Collection of patient demographic and clinical data including age, sex, BP, HbA1c, 135 

weight, BMI, triglycerides, diabetes duration and diabetes medications. The date of the last 136 

eye examination and any significant ocular history (surgery, trauma) will also be collected. 137 

2. Test visual acuity (starting with the right eye) using a Snellen chart, or if the patient has 138 

low reading ability or poor English, the Tumbling E chart. Presenting vision will be 139 

recorded either unaided or aided by spectacles. If presenting vision is unaided, but the 140 

participant uses spectacles, then visual acuity with spectacles will also be tested and 141 

recorded. If the visual acuity is 6/9 or worse, visual acuity will be measured using the 142 

pinhole technique. 143 

3. Dilation of pupils: If the pupil diameter is less than 4 mm, the participant will be sat in a 144 

dark room, or in minimal light for up to ten minutes, to allow physiological dilation. The 145 

participant will be shown a picture illustrating the difference between dilated and un-146 

dilated pupils (Supplementary Figure 1) and reassured that this is necessary to ensure that 147 

the images taken of their retinas are more likely to be of good quality and gradable. 148 

4. Administer surveys: While waiting for the participant’s pupils to dilate, the Diabetes 149 

Knowledge (Eigenmann, Skinner, & Colagiuri, 2011), adapted SNAPE (smoking, 150 

nutrition, alcohol, physical activity, emotional wellbeing)(Brazionis, Jenkins, Keech, 151 

Ryan, & Bursell, 2017) (Figure 4) and the Diabetes Treatment Satisfaction (Bradley, 152 

Plowright, Stewart, Valentine, & Witthaus, 2007) (Figure 5) surveys will be administered 153 

to assess the participant’s diabetes health literacy, their diabetes management concerns and 154 

satisfaction with diabetes care. This will also provide the opportunity to use semi-155 

structured open-ended “yarning”(Bessarab & Ng'Andu, 2010) with the patients to gain a 156 

better understanding of any other health-related issues, to gauge understanding and to build 157 

trust and rapport (Rheault, Coyer, Jones, & Bonner, 2019). Yarning will also empower 158 

patients to be actively engaged in discussions about their health (Durey et al., 2016) and to 159 

encourage adherence to healthcare treatment regimens (Jennings, Bond, & Hill, 2018). 160 

These surveys will be readministered, at the final visit. 161 

5. Prepare the patient for retinal imaging: Once the pupils are 4 mm or greater in diameter, 162 

retinal imaging will be performed. The participant should be in a comfortable upright 163 

position, with their chin resting securely in a chinrest and their forehead resting against the 164 

headrest of the retinal camera system frame to minimise head movements. Once the person 165 

is comfortable, imaging will commence. The participant will be asked to look at the green 166 

A
u
th

o
r 

M
a
n
u
s
c
ri
p
t



 

This article is protected by copyright. All rights reserved 

light in the camera lens and to try and limit moving or blinking when requested to do so. 167 

Before taking ocular images, participants will be warned that there may be fleeting 168 

discomfort from the brief camera flash. Pupil dilating drops will be used if images are 169 

ungradable due to small pupils, if approved by the primary healthcare service. 170 

6. Perform DR screening: The image sequence will consist of three image fields per eye (OD 171 

[right] and OS [left]) (Supplementary Figure 2), as follows: 172 

i) Macula-centred image 173 

ii)  Disc-centred image for vessel calibre and disc assessment 174 

iii)  Anterior image for documenting the ocular surface and lid pathology and for 175 

patient identification 176 

The use of eye recognition to help identify an individual has proven effective (Azimi, 177 

Rasoulinejad, & Pacut, 2019). This technique can be useful when individuals share the 178 

same name, but no other demographic information, such as date of birth or age, is 179 

available. This is also useful in remote Indigenous and under-served communities where 180 

traditional cultural practice and custom are to not speak the name of a deceased person 181 

(McGrath & Phillips, 2008). 182 

7. Review images with the participant. Once imaging is complete, the images will be 183 

reviewed with the participant. A model of an eye (Supplementary Figure 3) will be used to 184 

show participants the back of the eye (retina) and explain this is where diabetes damage 185 

can occur due to high blood glucose levels and other risk factors (such as smoking) and the 186 

risks of long-term uncontrolled diabetes will be explained. Using a DR grading chart 187 

(Figure 6), the participant will be shown images of each of the stages of DR: (Brien 188 

Holden Foundation, 2020): 189 

(i) mild non-proliferative retinopathy, 190 

(ii)  moderate non-proliferative retinopathy, 191 

(iii)  severe non-proliferative retinopathy; and 192 

(iv) proliferative retinopathy  193 

Captured ocular images will be sent to an external ophthalmic clinician or certified grader 194 

for DR grading and follow-up recommendations based on NHMRC guidelines for DR 195 

management (National Health and Medical Research Council, 2008). The grading and 196 

recommendation report (Figure 7) will be uploaded into the participant’s EHR for viewing 197 

by their treating general practitioner, for claiming the Australian government Medicare 198 

rebate(Department of Health Medicare Benefit Scheme, 2020) and any required referral to 199 

optometrists or ophthalmologists. The retinal imaging grading report will remain in the 200 
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participant’s EHR and be a visual baseline history of their diabetes progression and any 201 

diabetic eye conditions. Images will also be available to visiting ophthalmic clinicians and 202 

other medical clinicians. 203 

8. Provide diabetes education: At completion of the imaging protocol, diabetes education 204 

will lead on from the discussion of retinal images, especially if diabetic eye conditions are 205 

detected. We will also assess the participant’s health literacy, diabetes knowledge and 206 

diabetes self-management, as well as their information from the SNAPE survey, to guide 207 

the education session. The diabetes education tool, “Feltman™” (Developed in partnership 208 

between Diabetes Victoria and the VACCHO, Melbourne, Victoria, Australia) [a lifestyle 209 

wall-hanging] (Diabetes Victoria, 2020) (Supplementary Figure 4) may be introduced to 210 

help explain the effects of diabetes on the body. The discussion will cover digestion, 211 

glucose production, insulin secretion, how the body uses insulin to promote glucose uptake 212 

and how diabetes may cause widespread damage in the body, including in the eyes, 213 

kidneys, large and small blood vessels, heart, nerves and feet (Diabetes Australia, n.d). 214 

Many patients lack diabetes health literacy and knowledge of the meaning of their HbA1c 215 

test levels (Gopalan, Kellom, McDonough, & Schapira, 2018) and the importance of 216 

optimising HbA1c levels in safe ranges or an appropriate individualised target to reduce 217 

the risk of long-term diabetes complications (Moghadam, Seyed, & Shahrzad, 2018) and 218 

why HbA1c monitoring is recommended every three to six months (Australian 219 

Government Department of Health, 2016). Hence, the Quality Assurance for Aboriginal 220 

and Torres Strait Islander Medical Services (QAAMS) point-of-care testing (Shephard et 221 

al., 2016) HbA1c conversion chart (Qaams Quality Assurance for Aboriginal & Torres 222 

Strait Islander Medical Services, 2020) (Supplementary Figure 5) will be discussed with 223 

them. Visit 2 will take place at 12 months (with a minimum time period between 224 

assessments of three months) after the baseline visit and will involve a repeat DR screen to 225 

check for DR and assess adherence to annual screening recommendations. The adapted 226 

SNAPE, Diabetes Knowledge and the Diabetes Treatment Satisfaction surveys will be 227 

readministered to identify any changes in lifestyle behaviours, health literacy, diabetes 228 

self-management and participant’s satisfaction with their care over the intervention period. 229 

Biomedical measurements (HbA1c, blood pressure, lipid profile and weight) will be 230 

rechecked to determine if risk factor control has changed. 231 

Data collection, management and storage 232 

Data will be gathered by a trained CDE, who will abide by the study site protocols for data 233 

collection, access, storage and use, as well as ensuring patient confidentiality and rights, including 234 
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the right to withdraw from the study. Digital data will be stored on the site servers, which have 235 

restricted, password-protected access. To ensure anonymity, all participant data will be de-236 

identified and access will be controlled via assigned login names and passwords. As relevant 237 

clinical information will be stored in the participants’ EHR, each participant will be issued with a 238 

study number, which will be linked with their unique EHR identifier to allow data matching/re-239 

identification should it be deemed clinically necessary. The code-breaking information will be 240 

held securely in a locked filing cabinet in a secure office accessible only by the study team at The 241 

University of Melbourne. A Microsoft Excel ® database (2010) will be established to manage the 242 

de-identified demographic and clinical data from the participants, as well as relevant site data 243 

(patient recall system data for yearly eye checks, referrals, follow-up, reviews and patient 244 

education). Validated data from the questionnaires will also be entered, as well as relevant 245 

comments from the informal interviews. 246 

Data analysis 247 

Statistical data analysis will be conducted using Microsoft Excel ® (Windows 2013) and IBM 248 

SPSS® statistics version 25.0 (Corp., 2017). Descriptive statistics and univariate analyses 249 

(Chi-square tests) will be used with continuous and categorical variables such as prevalence 250 

and lifestyle data, proportion treated to target DR risk factors, predictors of DR, vision 251 

outcomes and qualitative survey outcomes. Site differences will be analysed and analysis of 252 

covariance will be used to compare differences between groups. To address confounding, 253 

covariates will include age, sex and emerging and established risk factors for diabetes and 254 

DR, as appropriate. Non-parametric statistics will be used when assumptions for parametric 255 

methods are violated and all tests will be conducted with an alpha level of 0.05, with 95% 256 

confidence intervals or interquartile ranges reported, as appropriate. 257 

Dissemination of results 258 

Participants will be shown their retinal images and verbally advised of the preliminary results 259 

and implications of their retinal imaging immediately after the retinal photos are taken. They 260 

will also be given a copy of the final report and a letter thanking them for their participation. 261 

The study sites will also receive a final report of the overall study results with more detail on 262 

study results particularly relevant to their community. The results of the study will be 263 

published in peer-reviewed medical journals and also presented at relevant regional and 264 

national conferences. 265 

Discussion 266 

A large proportion of Australians with diabetes do not adhere to national screening guidelines 267 
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and Indigenous Australians are over-represented among Australians with diabetes and 268 

diabetes-related complications. Therefore, complementary diabetes care and DR management 269 

approaches are urgently needed. Our novel model of care of integrated diabetes education and 270 

DR screening can be delivered by non-ophthalmic clinicians, such as CDEs, in routine 271 

clinical care for the management of diabetes. 272 

CDEs are recognised allied health professionals governed by the Australian Diabetes Educators 273 

Association and are recognised by the Australian national health care coverage system Medicare 274 

(Australian Diabetes Educator Association, 2020). Individuals with diabetes who attend a diabetes 275 

education consultation can claim for diabetes education (Medicare item numbers: 10951 for 276 

individual chronic disease management, 81305 for Indigenous people with diabetes and 81105 for 277 

group education sessions (Australian Diabetes Educator Association, 2020). In addition, there is 278 

an opportunity to include retinal imaging [Items 12325 or 12326] into the diabetes cycle of care 279 

consultation. This will also provide a bulk-billing incentive for general practitioners and 280 

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

The diabetes education delivered in our model will be based on health literacy and Indigenous 282 

pedagogy ways of learning and thus will use eye images and visual education tools, such as 283 

Feltman™ and the HbA1c risk grading card, as well as culturally appropriate diabetes education 284 

and health promotion resources with Indigenous artwork and pictures. Visual pictorial educational 285 

tools have proven to be effective when used in diabetes education (Browne, D'Amico, Thorpe, & 286 

Mitchell, 2014), as they stimulate the interest of the learner and help the educator to more 287 

effectively communicate the pathophysiology of diabetes and associated damage, especially to the 288 

eyes. Using visual educational tools fits with the Aboriginal pedagogy and ways of learning 289 

framework of learning through narrative, symbols and images to visualise a plan (Yunkaporta, 290 

2009). Visual ways of learning, or visual literacy, is defined by a person’s capacity to interpret and 291 

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

(Williams, 2019). 293 

Conclusion 294 

In summary, our study draws on Indigenous health research to derive a novel model of integrated 295 

diabetes care using DR screening to reinforce the importance of diabetes self-management and 296 

reducing the risk of diabetes complications; improve DR screening coverage in Indigenous 297 

primary health care services and specialist diabetes clinics; and facilitate timely referral pathways 298 

to ophthalmic and diabetes specialist services. We believe that this model of care, or an adaptation 299 

thereof, may also be of relevance and interest to non-Indigenous peoples and in many other 300 

countries. 301 
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BMI: Body mass index 304 

BP: Blood pressure 305 

CDE(s): Credentialled diabetes educator(s) 306 

DR: Diabetic retinopathy 307 

EHR: Electronic health record 308 

HbA1c: Haemoglobin A1C 309 

SNAPE: Smoking nutrition, alcohol, physical-activity and emotional well-being 310 

QAAMS: Quality Assurance for Aboriginal and Torres Strait Islander Medical Services 311 

VACCHO: Victorian Aboriginal Community Controlled Health Organisation 312 
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