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Overview of diabetic retinopathy screening 

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

income countries and Indigenous peoples, including Indigenous Australians1. As diabetic 

retinopathy is often asymptomatic and the related vision loss is largely avoidable, retinopathy 

screening is an essential risk management strategy. Ophthalmologists and optometrists 

remain at the forefront of retinopathy screening and have increased provision of outreach 

services and use of innovative telehealth and mobile technologies2. However, as the number 

of people with diabetes is growing, the global ophthalmic workforce is too small and 

unevenly distributed, being concentrated in urban regions of developed countries, to remain 

the sole frontline provider of retinopathy screening3. 

Diabetic retinopathy screening guidelines 

Complementary diabetic retinopathy screening approaches have emerged, such as population-

specific guidelines and programmes led by non-ophthalmic clinical staff. This strategy is 

supported in Australia’s National Health and Medical Research Council Guidelines for the 

Management of Diabetic Retinopathy (2008), which recommends biannual screening for non-

Indigenous Australians, annual screening for Indigenous Australians and camera-based 

primary care screening where barriers exist to regular comprehensive eye examinations. 

To improve retinopathy screening coverage in under-resourced settings, the International 

Council of Ophthalmology recently updated Guidelines for Diabetic Eye Care to include 

screening protocols specifically for under-resourced settings4. They recognised the substantial 

differences between high, intermediate and low-resourced countries of: healthcare 
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infrastructure, funding, policies, public health awareness of retinopathy, surgical facilities and 

the ophthalmic workforce of primarily ophthalmologists and optometrists. This prompted 

global action for the development of retinopathy screening and management 

recommendations applicable to local resources. Recommendations now include less-

demanding options for diabetic retinopathy screening in under-resourced settings to be 

delivered by non-ophthalmic clinicians, such as nurses, general practitioners, 

endocrinologists and healthcare workers. 

Screening coverage and related vision outcomes 

In Australia, the retinopathy screening workforce is largely an urban ophthalmic workforce. 

Despite this, the first population-based National Eye Health Survey, conducted across 30 

randomly selected sites within Australia, reported in 2016 that national diabetic retinopathy 

screening coverage among non-Indigenous Australians had increased from 50% to 78%5. 

This is above the 75% ‘acceptable coverage’ benchmark used in the mature UK national 

Diabetic Eye Screening programme6. Among Indigenous Australians, retinopathy screening 

coverage from a previous study (2008) increased from 20% to 53% in 20167, due largely to 

an increase in (effective but costly) optometry and ophthalmology outreach services in 

regional and remote Australia. However, this improved coverage still falls well-short of 

‘acceptable coverage’ of 75% and demonstrates an ongoing screening gap between 

Indigenous and non-Indigenous Australians that needs to be addressed. Consistent with this, 

Indigenous blindness and impaired vision rates are unacceptably high in Australia, with 

relative risk of vision loss and blindness in Indigenous adults compared with the wider 

Australian adult population being 2.8 and 6.2, respectively8. 
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Australian camera-based retinopathy screening initiatives 

For over 20 years, local diabetic retinopathy screening programmes and pilot studies have 

been undertaken in Australian community, primary care and specialty settings, such as the 

Western Australian Kimberly Diabetic Retinopathy Screening initiative, implemented across 

17 remote Indigenous primary care settings. Over 10 years (1996–2006) this initiative 

increased screening rates three-fold9. Many studies have proven efficacy of diabetic 

retinopathy screening in research settings, such as: an orthoptist-based opportunistic 

screening initiative trialling automated real-time grading of retinal fundus images from 

patients with type 1 diabetes attending a city hospital endocrinology outpatient clinic10, a 

nurse-led screening initiative within a pathology service with grading in an offsite grading 

centre; a screening initiative in the Northern Territory led by Aboriginal Health Workers and 

Practitioners with grading in a remote city-based retinopathy grading centre11; and a mobile 

outreach screening service in rural and remote communities12. To date, these models of 

diabetic retinopathy screening implementation in Australia have demonstrated efficacy, but 

have had varying degrees of success beyond the research setting, partly due to inadequate 

public awareness of diabetic retinopathy, high retinopathy screening program costs and 

inadequate screening integration into existing clinical workflows. 

Building capacity through national funding and training initiatives 

To support the uptake of diabetic retinopathy screening by non-ophthalmic clinicians, the 

Australian government introduced a new Medicare initiative in November 2016. The 

Medicare item numbers 12325 and 12326 provide a rebate to GPs and endocrinologists for 

appropriate use of retinal fundus cameras for diabetic retinopathy screening, based on either 
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non-mydriatic and/or mydriatic retinal imaging, as appropriate. Pupils require dilation if pupil 

diameter is <3 mm or undilated images are ungradable, as only retinopathy reports based on 

gradable images are funded by Medicare. This financial aspect will support rollout and 

sustainability of robust camera-based diabetic retinopathy screening services. Non-

Indigenous Australians are eligible bi-annually, while Indigenous Australians are eligible 

annually, for Medicare-funded, non-ophthalmic, camera-based retinopathy screening in 

primary care or diabetes clinics. In addition, the Australian government has invested millions 

of dollars in infrastructure and training of primary care staff to roll out retinopathy screening 

programmes across rural and remote Indigenous primary care health services. Specifically, 

participating Indigenous primary care health services are provided with a digital non-

mydriatic camera, a short onsite training course on camera use and an online retinopathy 

grading course for GPs. This programme is led by a consortium, including: the Brien Holden 

Vision Institute, the Australian College of Optometry, Optometry Australia, the Australian 

Health Council of South Australia and the Centre for Eye Health Australia. The impact of 

these important initiatives is yet to be evaluated. 

Building screening capacity through service integration 

To optimise the clinical benefits of these key initiatives, novel models of integrating diabetic 

retinopathy screening into routine clinical workflows are needed. One successful model of 

diabetes care integration has been diabetes education integration into primary care and 

diabetes clinics through the evolution of the profession of credentialed diabetes educators. 

Credentialed diabetes educators teach, coach and motivate people with diabetes to meet their 

diabetes management goals. An important diabetes management goal is regular retinopathy 

This article is protected by copyright. All rights reserved.



5 
 

 
 

screening, which includes vision assessment. Findings from one Joslin Vision Network 

telehealth eye care program demonstrated that when retinal imaging was combined with 

diabetes education and intertwined with a patient’s standard care, there were improved 

adherence to annual retinopathy screening and HbA1c and LDL-cholesterol levels, and 

patients became more motivated in their diabetes self-management13. 

Addressing adherence with an image-based model of education and retinopathy screening 

Cultural differences may contribute to the diabetic retinopathy screening gap between 

Indigenous and non-Indigenous Australians. Generally, Indigenous Australians are more 

responsive to learning through narrative and imagery than through text. Imagery and 

narrative are fundamental to Indigenous ‘ways of learning’ and are key elements of cultural 

pedagogy14. As such, Indigenous cultural pedagogy strongly supports the integration of 

retinopathy screening and diabetes education, where retinal images are used to not only 

assess retinopathy status but also facilitate diabetes education. Patients are able to view their 

retinal fundus images in real-time and also provide the diabetes educator with increased 

scope to engage the patient in their diabetes self-management. 

A novel model of integrated diabetic retinopathy screening 

Currently, credentialed diabetes educators with retinal imager training are a scarce, but 

potentially valuable, resource. A large body of evidence from camera-based screening studies 

since the 1990s demonstrates that retinal photography with digital retinal cameras is a skill 

readily acquired by non-ophthalmic clinical staff, including general practitioners, nurses and 

Aboriginal health workers11,12. Endocrinologists are also potential trainees. In general, all 
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healthcare workers in primary care and diabetes clinics are trained in a range of screening 

procedures, such as survey administration, health education, and counselling, and should be 

able to become proficient in diabetic retinopathy screening and retinal fundus image-based 

education with little additional training. Given many modern retinal cameras are semi-

automated, minimal training is often required for retinopathy screening image acquisition. 

Online grading certification is available for those interested in providing both imaging and 

grading services. 

Quality assurance measures 

Attention must also be given to pupil dilation protocols, as small pupil size is a common 

cause of ungradable retinal images, which are not reimbursed by Medicare and necessitate 

referral to an ophthalmic clinician for a dilated comprehensive eye exam. We suggest that 

a formal imager certification process would be a useful quality assurance step. Similarly, 

robust accreditation and quality control of any non-ophthalmic retinopathy graders is also 

desirable. This would provide acknowledgement of the training and practice undertaken to 

upskill to proficient retinal imager and / or grader status and may help engage staff in 

diabetic retinopathy screening. We anticipate image grading for retinopathy and unrelated 

ocular findings, such as melanoma, would be largely performed externally by local 

ophthalmic clinicians or certified graders, such as those in the Centre for Eye Health 

Research, through collaborative arrangements with primary care and diabetes clinics. With 

robust training other incidental findings, such as toxoplasmosis scars and variants of 

normal such as a tigroid fundus, that often trigger concern in a non-ophthalmic clinician 

and an urgent referral to an ophthalmologist may be better dealt with. 
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In our view, credentialed diabetes educators who are also trained as retinal imagers are well-

placed to include retinopathy screening into their scope of practice and clinical service. This 

integrated clinical service should; augment the retinopathy screening achievements of 

Australia’s ophthalmic professions, support the implementation and sustainability of the 

newly-funded Federal government retinopathy screening infrastructure and training initiatives 

in Indigenous primary care clinics, support uptake of the new Medicare item numbers for 

screening by non-ophthalmic clinicians using retinal cameras, improve screening coverage 

among Indigenous Australians, assist patients to achieve their diabetes management goals 

and, in the longer term, reduce risk of other diabetes complications.  

Whether this novel model of integration of diabetic retinopathy screening and diabetes 

education into a single clinical service will improve health service retinopathy screening 

coverage, patient self-management, vascular risk factor control and vision outcomes and is 

unknown, but worthy of investigation. 

In summary, current clinical challenges are the diabetes epidemic, the ongoing gap in 

retinopathy screening rates and vision outcomes between Indigenous and non-Indigenous 

Australians, and the small ophthalmic workforce outside major cities. Potential solutions to 

these challenges include screening by non-ophthalmic clinicians using digital retinal cameras, 

the recently implemented Medicare rebate for gradable retinal photos, off-site graders (until 

evolving artificial intelligence for retinal grading is available) and a model of care in which 

retinal imaging is undertaken by diabetes educators. 

 

This article is protected by copyright. All rights reserved.



8 
 

 
 

References 

1. Cho NH, Shaw JE, Karuranga S, Huang Y, da Rocha Fernandes JD, Ohlrogge AW, et 

al. IDF Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and projections for 

2045. Diabetes Res Clin Pract. 2018;138:271-81. 

2. Murthy KR, Murthy PR, Kapur A, Owens DR. Mobile diabetes eye care: experience 

in developing countries. Diabetes Res Clin Pract. 2012;97(3):343-9. 

3. Ting DSW, Cheung GCM, Wong TY. Diabetic retinopathy: global prevalence, major 

risk factors, screening practices and public health challenges: a review. Clinical & 

Experimental Ophthalmology. 2015;44(4):260-77. 

4. Wong TY, Sun J, Kawasaki R, Ruamviboonsuk P, Gupta N, Lansingh VC, et al. 

Guidelines on Diabetic Eye Care: The International Council of Ophthalmology 

Recommendations for Screening, Follow-up, Referral, and Treatment Based on Resource 

Settings. Ophthalmology. 2018. 

5. Foreman J, Keel, S., Xie, J., Van Wijngaarden, P., Taylor, H., Dirani, M. Adherence 

to diabetic eye examination guidelines in Australia: the National Eye Health Survey. Med 

Journal Australia. 2017;206(9):402. 

6. Scanlon PH. The English National Screening Programme for diabetic retinopathy 

2003–2016. Acta diabetologica. 2017;54(6):515-25. 

7. Foreman J, Keel S FJ, Xie J, , van Wijngaarden P, Crowston J, Taylor HR, Dirani M. 

The National Eye Health Survey Centre for Eye Research Australia and Vison 2020 

Australia; 2016. 

This article is protected by copyright. All rights reserved.



9 
 

 
 

8. Taylor HR, Xie J, Fox S, Dunn RA, Arnold AL, Keeffe JE. The prevalence and 

causes of vision loss in Indigenous Australians: the National Indigenous Eye Health Survey. 

Med J Aust. 2010;192(6):312-8. 

9. Moynihan V, Turner A. Coordination of diabetic retinopathy screening in the 

Kimberley region of Western Australia. Australian Journal of Rural Health. 2017;25(2):110-

5. 

10. Keel S, Lee PY, Scheetz J, Li Z, Kotowicz MA, MacIsaac RJ, et al. Feasibility and 

patient acceptability of a novel artificial intelligence-based screening model for diabetic 

retinopathy at endocrinology outpatient services: a pilot study. Sci Rep. 2018;8(1):4330. 

11. Brazionis L, Jenkins A, Keech A, Ryan C, Brown A, Boffa J, et al. Diabetic 

retinopathy in a remote Indigenous primary healthcare population: a Central Australian 

diabetic retinopathy screening study in the Telehealth Eye and Associated Medical Services 

Network project. Diabet Med. 2018. 

12. Glasson NM, Larkins SL, Crossland LJ. What do patients with diabetes and providers 

think of an innovative Australian model of remote diabetic retinopathy screening? A 

qualitative study. BMC Health Services Research. 2017;17(1):158. 

13. Fonda SJ, Bursell S-E, Lewis DG, Garren J, Hock K, Cavallerano J. The relationship 

of a diabetes telehealth eye care program to standard eye care and change in diabetes health 

outcomes. Telemedicine and e-Health. 2007(6):635. 

14. Yunkaporta T. Aboriginal pedagogies at the cultural interface. [professional 

doctorate]: James Cook University; 2009. 

This article is protected by copyright. All rights reserved.



Abstract: 

As diabetes occurs in all ethnicities and regions it is essential that retinopathy screening be 

widely available. Screening rates are lower in Indigenous than in non-indigenous Australians.  

Technological advances and Medicare rebates should facilitate improved outcomes. Use of 

non-ophthalmic clinicians, (general practitioners, diabetes educators, health-workers and 

endocrinologists) to supplement coverage by ophthalmologists and optometrists would 

extend retinopathy screening capacity. Diabetes educators are an integral part of diabetes 

management. Integrating ocular screening and diabetes education in primary care settings has 

potential to synergistically improve retinopathy screening coverage, patient self-management, 

risk factor control, care satisfaction, health economics and sustainability of under-resourced 

services.  
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Words: Abstract: 100; Main body text: 1559 of 2000 words 

The purpose of this paper is to highlight a gap in diabetes management and suggest a 

potential solution: Screening for diabetic eye disease is an important diabetes risk 

management strategy, but screening coverage and related vision outcomes are suboptimal, 

particularly among Indigenous Australians, due to the nature, size and distribution of 

Australia’s (primarily optometrist and ophthalmologist) screening workforce. 
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