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What's new?

e Screening for diabetic retinopatfiyR] using a fivefield imaging protocol performed by
nonophthalmic staff in a remote Indigenous primagye clinic and certified nen
clinician@raders in an urban grading centre has not previously been undertaken.

e Prevalence of DR, especialiyghtthreatening DR, was higher than reported in previous
Indigenous populatiehbased and ophthalmic clinical studies.

e Impaired vision rates were more than double the 2016 non-Indigenous rates.

e Onerindour cases of sighitreatening DR was untreated.

e DR screening in a remotdinic for IndigenousAustraliansconducted by trained nen
ophthalmic staff was clinically effective e earlier detection of impaired vision, any

DR and untreated siglitreatening DR.
Abstract

Aim To determine diabetic retinopathy prevalence and severity areamgelndigenous
Australians.

MethodsArcrosssectional diabetic retinopathy screening study of Indigenous adults with Type
2 diabetes was conducted by locally trained non-ophthalmic renagkrs in a remote
Aboriginal'communityeontrolled primary healthcare clinic in Central Australia and certified
non-ophthalmie,graders in a retinal grading centre in Melbourne, Australia. Thewmeadme

measure was _prevalence of any diabetic retingpatid sight-threatening diabetic retinopathy.

ResultsAmong 301 participants (33% male), gradabiage rates were 78.7% £237) for

diabetic retinopathy and 83.1% £250) for diabetic macular oedema, and 77.A%234) were
gradable for.both diabetietinopathy and diabetic macular oedema. For the gradable subset, the
median (range).age was 48 (88} yearsand known diabetes duration 9.0 (0-24) yeEhg.
prevalence ofidiabetic retinopathy was 4#96110) and for diabetic macular oedema it was
14.4% (=36). In the fully gradable imaging studies, sight-threatening diabetic retiryopat
prevalence was 16.2% €38): 14.1% i =33) for clinically significant macular oedema, 1.3%
(n=3) for proliferative diabetic retinopathy and 0.986=@) for both. Sighthreatening diabetic
retinopathy had been treated in 78% of detected cases.

ConclusionsA novel telemedicine diabetic retinopathy screening service detected a higher

prevalence of ‘any’ diabetic retinopathy and sitiireatening diab&t retinopathy in a remote
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primary care setting than reported in eaigrveys among Indigenous and non-Indigenous
populations. Whether the observed high prevalence of diabetic retinopathy viasedite to
greater detection, increasing diabetic rgtetby prevalence, local factors, or a combination of
these requires further investigation and, potentially, specific primageygeedelines for diabetic

retinopathy management in remote Australia.

Clinical Trials'registration numbefustralia and New Zadand Clinical Trials Register
(ANZCTR): ACTRN 12616000370404.

Introductien

Diabetic retinepathy (DR) is a major cause of vision loss, globally [1], and dispropagtionat
affects vulnerablpopulations, such as those in low-income countries and Indigenous
populations [2,3]. DR screening has been widely promoted for dedamesver, adherence to
recommendations remains suboptimal, particularly among those at higher riskaoidDAgion
loss[4-7].

Approaches,that simultaoesly target DR screening, eye disease management and service
delivery maybe more effective than those targeting eye care alone. One such example that
incorporates ascametmsed screening protoctb¢al retinal imaging, remote DR grading and
quality assurangehas contributed to the reduction in diabetdated blindness certifications in
England and*Wales so that DR is no longer the leading cause of blindness in vagekiadults
[8].

Telehealth; the provision of health-related services and information usiogreteinication-
based technologies, is under-utilized and has been adopted in few Australian gowéundezht
initiatives. The primary exception is videnderence consultations between a specialist clinician
and patient,[9}=This is in stark contrast to the high uptake of mobile health by indiyiduals
globally,[10].Consequently, we aimed to undertake telehealth-based DR screening to obtain DR
prevalencesdata in a remote Indigenous primary care clinic in Central Aaustralgment
existing eye care practicedle hypothesiedthat aprimary care camerbased screening service
employing non-ophthalmic imagers and graders would provide data comparable with earlier
populatien=based and ophthalmic clinical studies of DRglemce among Indigenous

Australians withudiabetes.
Methods

Indigenous adults (agel 8 years; n=301) with diagnosedlype 2 diabetes were recruited from a
remote primary care clinic (Fid), using both active and opportunistic recruitment methods.

Samjpe size was calculated for the larger telehealth project, not specifically for the diabetic
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retinopathy screening stgtudy between 2014 and 2016, as previously published [11].
Consecutive patients were invited by study staff or referred by the treating clinician until the
recruitment targedvf 300 was achieved. The main features of the DR screamiregas follows:
presenting vision was recorded, either unaided or aided. Dilating drops (one each of 1%
tropicamide and 2.5% phenylephrjiveere instilled by an experienced imager or cliniciabyr
non-clinical or inexperienced imagers if clinical supervision was avajlabkss undilated

pupils weredargex4 mm) or mydriatic drops were contraindicated. Fivedégree retinal

fields and one anterior eye/external field per eye were imagjed a Cano€R-2 fundus
camerarimage-sets, automatically captured by the Global Retinal Imager software application,
were securelystransmitted as converted (DICOM) HL7 messages over a Secure Socket Layer
encrypted/tunnel to the Melbourne Centre for Eye ReseAustralia (CERA) server. DR was
graded by CERAcertified imagers. Presence and number of retinal lesions underpinned a
grading algorithm to obtain a preliminary DR grade, either accepted or modified bydes gr
who allocateda*worseye’ grade. Referral was based on the current National Health and
Medical Research Council of Austra{ffdHMRC) guidelines for DR management [12]n
electronic report was securely transmitted togtary care electronic health recaygbtem.

The relevant clinician actioned the report based on the participant’s prior ocular history.
Statistical analysis

Sociodemographic and clinical characteristicthefparticipants were obtained from clinical
records and‘cempared by using either indepeneests for normallyistributedcontinuous
variablesor nonparametric tests for nemormally distributed continuous variableandchi-
squaredests for categoricalariablesaANovA was used for betweegroup analyses. A

calculated probability dP< 0.05 was considered statistically significant. The face validity of DR
grade wasa@ssessed by examination of DR severity across tertiles of known diabetes duration.
The @sociatien‘between DR, gradable studies and various exposures, including diabetes
duration and screening characteristics, adjusted for age and gender, was assessed by using
multivariable logistic regression to identify predictors of DR and gradable cases. Regression
coefficients, 95% Cls and values were used to evaluate these associations. Statistical analyses
were conducted/with IBMPssStatistics software (version 22).

Ethical considerations

The University of Melbourne and the Central Australian Human Research Ethics Committees

approved the conduct of the present stddlyparticipans provided written informed consent.
Results

Participants

This article is protected by copyright. All rights reserved



The mear(range)age of screened participants w&s(49-86) yearsMore women than men

were screened (66.7% 88.3%; Table 1), and 79.9% of those screened mesidents of Alice
Springs.

Prevalence

In the subset gradable for DR, the prevalence of DR was 47% ampdevagnceof proliferative

DR (PDR),was 2.5% (Table 2). In the subset gradabldifdretic macular oedemBNO), the
prevalence.ef:BMO was 14.4%. DR was present in all DMO cases gradable for DR and DMO.
DMO was associated with both DR preseriee((0001) and stag®€0.0001);that is,DMO

was presentini0% of ‘abséiiR, 4.4% of minimaDR, 47.1% of mildDR, 47.8% of moderate
DR, 53.9% of'severe non-proliferative DR, and 66.7% of proliferative DR (PDR) cases. In the
subset gradable for both DR and DMO, the prevadeafsightthreatening DRSTDR) was

16.2%, comprising 14% clinically significant DMO, 1.3% PDR and 0.9% combined PDR and
clinically significant DMO Fig. 2). In the 76.9%n(=463) of gradable eyes, the most common
non-DR findings'were suspect optic disc appearance and cataract, with prevalence rates of 10%
(n=46) and6%1{ =27), respectively.

Tertiary treatment coverage

Of the 35 cases wittlinically significant DMO, 27 had already been treated, representing 77%
treatment coverage (Table 2). Foutlué five cases detected with PDR had been treated,
representing 80% treatment coverage. Overall, SDTR treatment coverage was 78%.
Non-modifiable.factors and the association with diabetic retinopathy

Durationof diabetes

The mean$5%Cl; rangg known diabetes durationas8.6 (7.7-9.40-24)years The
distribution'\was. rightkewed; 24.8% of gradable DR cases had known diafute3 years and
11% had known,diabetes fet year. Diabetes duration was associated with DR and DR

severity, assshown in Fig. 3. One in five peopith newly diagnosed diabetes had DR.

Age at baseline and age at diabetes diagnosis

The mean(95% CI; rangape at baselin@as48.2 (46.7—-49.719-86)years andthemedian

age wa#18.0 years. The mean (95% CI; ranggg at diabetes diagnosias39.5 (38.0—-41.0
16—71)years Age was not associated with DR=0.750), but younger age at diabetes diagnosis
was associated with DR severig=0.046).

Demographics

Men and women had similagrevalence rates @R (47.5% vs 43.4%=0.328) and DMO

(13.5% vs 14.3%P=0.567). Urban status (Alice Springs resident o} wats not associated with
either DR(P=0.428) or DMO P=0.486).

Protocol factors
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Ungradable rate

The ungradable rates for DR, DMO and both were 21.3%, 16.9% and 22.3%, respé&atively.
the ungradable eyes, 87% wattributableto technical error and 13% to media haze, mainly
cataracts. The gradable and ungradable sasesassociated with similar mean diabetes
duration, but the ungradable group were on avergga® oldefmean(range) age 57.1 (54.0—
60.3) yearsP<0.000], and werer years older at diabetes diagndsisean(range)age 47.0
(43.8-50.1) yearsP<0.000]1. The presence of neldR ocular findings waassociated with a
higher DR ungradable rate<0.0001) and older age at baseline (52.3 vs 47.4;y2a0s004).
Pupil dilation

Opportunistiespharmacologicdllation was used in 54%n(=162) of those screened.
Pharmacaological pupdilation was associatedith more gradable imaging studid3=(0.023).

Of the ungradable subset of cases, 68.8% were performed by less experienced imagers
(P=0.016).

Imaging protocol

In a regressionmodel of predictors of gradable studies, the full 10-retinal prageol
(comgeted in 72.5% of those screened) and pharmacological gilgiibn were associated with
gradable imaging studies, after adjustment for participan(Ref20001 and=0.019,
respectively). Inithe subset gradable for DR, 82.6% underwent the full and 17.4%emtcerw
partial imaging protocol. Of the ungradable subset (consequently referred for &lcengive
dilated eye exaination), 66.1% underwent a partial imaging protocol and 33.9% underwent the
full imaging_protocol P<0.001).

Vision

Of 289 (96%). participants for whom vision data were available, the m@diamuartile range)
level of presenting binocular vision was 6/6 (6/6—6/9.5), and presenting binocular vision, which
includes uncorrected refractive error, was 6/6 or better 2ot =104), 6/12 or better in
84.1% (1 =196), 6/18 or better in 88.6% €256), worse than 6/18 in 11.4%%£33), of which
vision was 6/60 or worse in 2.1% £6). Overall, 4.5% of participants had mild visual
impairment (presenting binoculaision worsethan 6/12 to 6/18, inclusive), 11.4% had
moderate to severe visual impairment (presenting binoeisian worse than 6/18 to 3/60,

inclusive). Noneswere blind (presenting binocular vision <3/60).

Discussion

The observed 47% DR and 16.2% STDR prevalence rathks present studgetting were
higher than in previouBR studiesn Indigenous populationdable 3):in previous studies
[2,13-22], the crud®R prevalence rateanged between 16.8% and 43.5% and for STtDR
ranged between 5.0% and 10.89R prevalence rates mon-Indigenous population studies
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were between 21.9 % and 36.4% [2Bhe most recent Australian prevalence suf2¢y
reportedprevalencen a nonindigenous population of 28.5% for DR and 4.5% for STDR. A
2012 review of the global prevalence of DR, DMO and STDR repaated 0f34.6%, 6.8%,
and 10.2%, respectively [24].

A range of factors may have contributed to study differences (TablaBatign in healtbare
resources wilhave arimpactondiabetes complication rateSlinical populations generally
report higher rates of a condition than surveys of the broader community. Théabeid-
settingof the present studyay have contributed to highBR ratesbecause o higher referral
rate to DRyscreening of those with less metabolica#if-controlled or more complicated
diabetesincreases in life expectancy in the Indigenous population since 1998 will also

contribute to.the increase in prevalence rates.

Imaging protocals also vary among studresulting in differences in retinal area viessly and
therefore in"DRidetection. Methodological differences include minimum pupitgaein
protocol, examiner or imager experience/expertise, number and size of imageoffiaew

and imaging technology. Retinal coverage was greatbeipresenstudy than irother camera
based DR'surveys becausere45-degreaetinal fields of view were captured (five per eye)
compared with ane or two per eye in most other comparable studies (Table 3). Y hisv@a
contributed to improved detection of D&peciallyat earlier stages of DR. @He participants
with DR, 59%:had minimal or mild DR. This is importdr@causaon-referable, noisTDR can
be effectively managed by systemic risk factor control and monitored in proasey
Furthermore, 20% of thoseith newly diagnosed diabetes had DiRsimilar rate to that reported
in other studie$25]. This finding reconfirms the importance of DR screening at Type 2 diabetes

diagnosis and‘indates diabetes may have been present for yeadiggeosis.

Until recently, only STDR was treated (with laser and/or intraocular iojecbf either anti-
VEGF andl/or corticosteroids) and only in a tertiary care settiagnely, ophthalmology clinics.
Consequently,.the main goal of DR screening programmes to date has been the etidy déte
STDR. Controlof established risk factors, particularly hyperglycaemia and hygertehas
long beenithesmainstay of DR prevention and risk reduction [26fhathethod wasurther
validated.inra subsequent epidemiological study [27]. Moreder~enofibrate Intervention
and Event Lowering in Diabetes and Action to Control Cardiovascular Risk ietesabkye
studiesshowed thammedical management of n&BTDR inType 2 diabetes with oral fenofibrate
reduced risk of DR and DMO progression to STDR by 37-49% [28,29%ahfenofibratds
approved for use in Australians with Type 2 diabetes and existerti2Rurrent goal of DR
screeningtherefore s to detect any retinopathhat is,both nonSTDR and STDRas soon as

possible. Timely treatment afl DR is now the best option for preventing vision loss in people
This article is protected by copyright. All rights reserved



with diabetes. Increased national funding for diabetéted eye examationsover the past
decade has contributed to improved adherence rates to recommendgdragationsfrom

50% to almost 80% for non-Indigenous and from 20% to ~50% for Indigenous Australians [4].
In 2016 the Australian government extended benefits beyond existing ophthalmic semtices a
funded the provisiofor retinal photographypased DR assessment in primary care and diabetes
clinics[30]x Thisimportant initiative should further improve DR screening coverage,ialipec

in primarycarexclinics in remote Australia.

Local factors may also have influenced DR prevalence;riategs been suggested that in remote
settings, healthier individuals may prefetit@ in their communities, while those who are less
well may need,or prefer to be closer to healthcare seiggsThis may have conbuted to the
lower DR prevalence observed in an ocular health study in remote Centraliaodtrdlgenous
communities,/which excluded Alice Springs residents. By contrast, 80% of thoseesciee

DR inthe presenstudy were Alice Springs residents.

Diabetes duration was similar to that in previous Australian DR studies (Table 3), so a difference
in known diabetes duration between studies could not explain the higher DR and STDR
prevalencabserved in the present studys expected, DR prevalence wassociated with

known diabetes duration, such that the subgroup without DR had known diabetes/é&ars.5

(95% CI 5.5-7.5) compared with 1l8ars(95% CI 9.9-11.2) for the DR subgroup.

Age-related factors were associated with DR prevalence: Indigenous participants were, on
average, 10 years younger than in the recent National Eye Health Survey (48 vs 58years)
had a higher prevalence of both DR and STDR. As younger age at diabetes diagnosis was
associated with DR severity the presensurvey, he wide age range of participants may have
contributed to the observed higher prevalence of both any DR and STDR compared with DR
surveys restricted to older Indigenous adults (Table 1). Consistent withdbésistd
epidemiology of DR, whereby onbird of those with DR have STDR [25], the high STDR rate
detected.in.this.population is in line with the correspondingly high DR prevalence. Intlyorta
the STDRtreatment coverage is atggh (77% forclinically significant DMO, 80% for PDR

and 78% overall) and compares favourably with the recently published STDR tmeatme
coverage fates for both Indigenous and non-Indigenous Australian populations (75% and 79%,

respectively)2]

Gender was associated with participationrmttprevalence rates: agpected, DR and DMO
prevalence rates were similar for Indigenous men and wontéa present study; however, in
contrasto DR studies in Australian non-Indigenous populati@rable 3), the male

participation rate ithe presenDR survey was low33%). As diabetes prevalence in Australia is
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slightly higher among Indigenous women thaenmlower diabetes prevalence may have
contributed marginally to a lower male participation ratdepresenstudy. Local and cultural
factors may also be contributory: an Indigenmes’s health clinic close to the general clinic
may haveaffectedthe gender distribution in the general clinic where the DR screening took
place Table 1 shows that the recenNational Eye Health Survd®], Indigenous male
participation wagenerallyrelatively low(38%) as with earlieDR surveys in Indigenous
populations«(TFable 1), suggesting other factors may influence Indigenous malpatot in

DR screening.

Gradable retinal image raté&9% for DR and 83% for DMPDwere associated with gater

imager experience, dilated pupils, better image quality and a completed nidlimizeging
protocol,andweresimilar to the 84% reported in the recent clinical/hospital audit of one study,
theKimberleyDiabetic Retinopathgcreening®rogram [19]. Consistent with our findings,
previous studies that included mandatory pupil dilation/minimum pupil size and onlijeglali

or experienced imagers or retinal examiners had even higher gradable rates af Begt¢&7]

and 93% [2]. Importantly, the federal funding for camieaged DR assessment in aAon
ophthalmic.settings is only payable for a DR report based on gradable images. Ungiasksble c
require referralfor a comprehensive eye exation, including pupil dilation. This avoidable
referral repesents a potential wagtet onlyof finite primary carebut alsoof limited remote eye
serviceresources. Mangeoplereferredas a result ofingradable/failed DR screening will not
have STDRand those screening referrafgpeople with pathology and/anpaired vision,

based on a gradable screening, may wait longer for comprehensive assessment amdenanage
The inconyvenience and increased burden caused by an ungradable/failed DR screeo@ng servi

may also deter some from returning for routine DR stnee

Strengths ofi.the present studglude clinicallydiagnosed diabetes status and jypie studies
based on selfeported dabetes tend to overestimate DR becaugkefmissing’ subgroup with
undiagnosed diabetes. The wide participantragge isalso a strength: Indigenous Australians
have an increasingly younger age of T¢pdiabetes onset, which is associated with higher risk
of both DR and STDR. In addition, our estimates of STDR and treatment coveragelare |

be accurate as.the ‘expected’ STDR rate based on observed DR prevalence matched the
‘observed’ STDR rate, and we know laser was-first therapy for STDR during the data
collection period. Furthermore, tfige-retinal field imaging protocol would have increased
sensitivity for DR detection compared with other Indigenous DR imaging studiedy Faal
separate vascular risk factiudy in this clinical population is underway and may provide some

guidance for primargare regarding additional intervention strategies for reducingskef
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DR, DMO and STDRbeyond cameraased screening, fenofibrate and systemic risk factor

control.

Limitations of thepresent study include thack of stereoscopic retinal images and/or optical
coherence tomography, which reduced the sensitivity of DMO detection. Consequently, early
DMO wasprobably underdetected. A universal pupil dilation protocol would probably have
reduced'ourungradable rate. Furthermore, the presence of unmeasured confounders may have
influenced our findings, including interaati® between retinopathy risk factors, such as age and
diabetes duration. A fellow manuscript will explore a range of factors, both ebtbli

retinopathy risk factors and Indigenessecific factorsthat may contribute to a better
understandingof the egpuregotentiallyassociated with the higher prevalewbserved in this

study.

Based orthe presentesults and those of reviewed DR studies, future updates of Indigenous
primary caresguidelines and/or the 2008 Australian guidelines for clinical nrapagef DR
might considersspecific recommendations for car@sed DR screening, including: evidence-
based protocols for pupil dilation, initial and continuing imager and grader cerbificati
minimumtwo-field (macular and disecentred) imaging for cameras with-88gree or smaller
fields of view and for continuous quality assurance. Thesecsieeelements of the camdrased
DR screening programe that has contributed to a significant reduction in diabegtizged

blindness ceritifications in England and Wales [8].

In conclusion, our survey findings highlight thenaal effectiveness of and need for telehealth
DR screening in remote Australia to augment existing eye care seiheeshdlengegoing
forwardis to provide quéity diabees eye @re that is affordalde and accessiblé the

rapidly increasinghumberof IndigenousAustralianswith diabees.Our telehealttbasedR
screening model as described in the present repeitificto diabeescare in remoteAustralia, could
beimplemenéd widely. Pivotal to this process and to improving eye health and vision outcomes
for people with.diabetes in remote Australia is the need for an effedeheadth closedoop

image storage"arcbmmunication platform betwegmimary and ophthalmic care. Teambased
diabetesareprovidesthe ked outcomes andshould beembracegunderpined byanexpandirg

role for all primary care health professional$ diabeesmanagement in primary cageto

adieve theberefits that DR reserch has madepossible, DR mustnowbetackledatboththe

primary careandophthalmic service levels.
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FIGURE IFlowsdiagram for participation in diabetic retinopathy screening study.

FIGURE 2 Prevalence of diabetic retinopa(byR) anddiabetic macular oedema (DMQO)
according to sighthreatening statu®DR, proliferative diabetic retinopathy.

FIGURE 3 Assaciatio between duration of diabetes and diabetic retinopathy (DR) Sidge,
diabetic macular oedem&TDR sightthreatening diabetietinopathy.
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Table 1Study and participant characteristics in Indigenous, non-Indigenous and global detbetgathy surveys

Global and AustraliabR
surveysin nonindigenous

DR surveys in Australian Indigenous populations .
populations
Present study: )
. National Eye
Telehealth National Eye . Global
Kimberley National Central Darwin Redi South Health
. . . ationa . . arwin Region ou ) i i
e Health Lions Outback Diabetic indi Australian Goldfields Urb Austral Katherine Survey Diabetic
i ndigenous rban ustralian i
REged Survey Vision (LOV) Retinopathy 9 Ocular Eye Health ) Region DR (NEHS) Retinopathy
Study name Services (NEHS) . . Eye Health Indigenous Eye Health Prevalence
DR screening Screening Health Survey . Study Non-
Network Survey Diabetes Program Study
. program Program Survey (GEHS) (KRDRS) Indigenous
Study Indigenous (NIEHS) (DRUID) (SAEHP)
data only (KDRSP) (CAOHS) (GDRPS)
data
(TEAMSNet)
First author 9 ) ) ) ) .
rref 4 Brazienis Keel O’Halloran Moynihan Xie Landers Clark MapleBrown Durkin Jaross Diamond Keel Yau
reference n
(2] [20] (19 [22 (17 (13 (18] [19] [16] [14] (2] [24]
Publication year 2017 2017 2017 2017 2011 2010 2010 2008 2006 2003 1998 2017 2012
Study data 2014-2016 2005-2008 995-200 2003-200 999-200: 996 99 2012
collection period 1 2015-2016 2014-2015 2016-2014 2008 > 1995-2007 5 1 4 1 1995 2015-2016 !
i Kimberle Central Pilbara, '
Alice Springs, 30 sites Urban and . Y 30 sites . Remote . Remote Katherine, 30 sites US, Europe,
Region, Australia Darwin, rural
Location Central ) remote Australia- South Northern . Asia,
Australia- Western Western Northern Western Australia-
Australia wide ) wide [excluding Australia Tenito Australia Territory ) wide Australia
Western Australia Alice Springs] ry Australia
Australia
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Retrospective

. ) ) ) Population- Outreach ) Outreach ) 18 image
. Primary care | Population- audit of 17 sites Outreach n n Chronic . Population-
Recruitment . Clinic-based o based o eye clinic . Clinic-basel ) eye clinic based
clinicsbased | based cluster - clinic, eye clinie Community- disease based cluster .
method ) surve ) cluster based survey ) based ) population
survey sampling y hospital, ) based survey based survey register sampling ]
) sampling survey survey studies
community
Participant
301 645 222 723 393 1073 329 99 771 239 164 431 12,620
Number
. : . Self- Self- . . . . . .
Diabetes status Diagnosed Self-reported  Diagnosed Self-reported Diagnosed Diagnosed Diagnosed Diagnosed Diagnogsed  Self-reported Varig
reported | reported
Diabetes duration
9 13 n/a n/a 11 - - 8 - - 8 (1-35) 10 8
(years)
Age target >18 years >40 years n/a n/a >40 years >20 years All ages >15 years >15 years All ages >16 years >50 years 20-79
Mean age _
48 (19-86) 58 (10) 54 (18-84) 53 53 49 (2093) | 48 (1689) 53 50 (16-94) 48 (16:81) 68 (9) 58 (3-97)
(rangetD)
Not
Gender (% male) 33 38 53 44 40 37 41 24 32 35 57 48
reported

DR, diabetic retinopathy.

Table 2 Diabetic retinopathy and maculopathy prevalence among Indigenous Australiahge 2 diabetes attending a primaare clinic in remote

Central Australiar{=301)
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DR grade by participant and eyes

Worse-eye* All gradable eyes
n (%) n (%)

DR severity level for gradable subset 237(100) 447 (100)
1. DR absent 127 (53) 266 (60)
2. Minimal NPDR 47 (20) 71 (16)
3. Mild NPDR 18 (7.5) 35(8)
4. Moderate NPDR 26 (11) 42 (9)
5. Severe NPDR 14 (6) 24 (5)
6. Proliferativeswithout evidence of laseeatment 1(0.5) 1(0)
7. Proliferativeswith evidence of lasgeatment 4(2) 8 (2)

DMO severity levelfor.gradable subset 250 (100) 465 (100)
1. Absent 214 (85.6) 413 (88)
2. Nonclinically'significant 1(0.4) 3()
3. Clinically significant without evidence of lasgeatment 8 (3.2) 12 (3)
4. Clinicallysignificant with evidence of las&eatment 27 (10.8) 37 (8)

STDR for gradable subset (worsge) 234 (100)
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1. DR and DMO absent 126 (55.1)

2. Non-STDR (NPDR and/or DM@resent) 70 (30.8)

3. STDR a) Clinically significant DMO 33(14.1)
b) PDR 3(1.3)
¢) Clinically significant DMO and PDR 2 (0.9)

Other findings for eyes'gradable for n@tinal findings

1. Absent

2. Cataract

3. Optic discappearance

4. Other

463 (100)

341 (74)

27 (6)

46 (10)

49 (10)

DMO diabetic maculopathy; DR diabetic retinopathy; NPDR-pmiiferative diabetic retinopathy; PDR proliferative diabetic retinopathyDFS3ightthreatening diabetic retinopathy.

* Excludes all cases with ungradalelges. These cases were subsequently referred for a full eymatiam

TBased on 2008 Natienal/Health and Medical Research Council of Australia Guidelittes Kteanagement of Diabetic Retinopathy

Table 3Diabetic retinopathy prevalence and screening protocols in surveys of Indigentradigss nonndigenous Australians and globally

DR surveyaustralian Indigenoupopulations

Global and Austra

liabR

surveysin non-Indigenous

populations
Present study: ) Lions Kimberley ) Central ) Darwin South ) ) Global
National . . National . Goldfields . . Katherine Diamond and National Eye . .
Study name Telehealth Eye Outback Diabetic . Australian Region Australian . Diabetic
. Eye Health o . Indigenous Eye Eye Health Region DR co-workers Health Survey .
and Associated Vision (LOV) | Retinopathy Ocular Health Urban Eye Health Retinopathy
) Survey ) ) Health Survey Survey ) Study (NEHS) Non

Services DR screening| Screening Study Indigenous Program Prevalence
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Network Study (NEHS) program Program (NIEHS) (CAOHS) (GEHS) Diabetes (SAEHP) (KRDRS) Indigenous Study
(KDRSP) (DRUID)
(TEAMSnet) Indigenous data (GDRPS)
data only
Prevalence of DR (% participants) 1
*

Any DR 47:0 43.5/39.4 32.3 225 29.7 22.2 27.1 21 22.0 20.9 16.8 [eyes} 28.5/28 5 35.4
PDR 25 6.0/4.4* 1.4 0.4 3.1 2.8 0.9 - 5.4 1.3 - 1.5/1.5* 7.2
DMO 144 14.7/13.8* 12.0 8.9 5.3 14.3 - 6.5 10 - 5.5/5.1* 7.5
STDR 16.2 10.8/9.5* 5.0 5.1 11.1 7.0 15.2 - 11.9 11.7 g 4.5/4.5* 11.7

10.7 eye
DR screening protocols
Experienced . Locally .
Eye health ) Trained ] Experienced
and locally o Trained ] Eye health trained ) Eye health
- clinicians | imagers, . ) ophthalmic o
) trained imagers and clinicians and| Eye health | Eye health | imagers | Eye health | Eye health clinicians and
Screening Staff| and CERA ) Remote ) o o o o photographer ) n/a
imagers_ and ) retinal CERA trained| clinicians clinicians and clinicians clinicians o CERA trained
trained eye health and clinician
remote graders staff remote staff
staff graders graders
graders graders
o N o o Polaroid
) Fundus Fundus Fundus Fundus Fundus Clinical Clinical Fundus Clinical Clinical ) Fundus
Grading ) _ ) _ . _ photo and | Fundusimages|
images images images images images exam exam images exam exam ) images
dilated exam
Images per eye 5 2 1 1 2 - - 2 - - 1 2 1-9
Selective .
o lactive ] Selective for
Pupil dilation Se ) All eyes All eyes All eyes All eyes Selective | All eyes All eyes ) ) ) )
horized Selective if <3 ) ] ) ] ] ] imaging only Selective Variable
protocol (authorize (if <3mm dilated dilated dilated dilated (49%) dilated dilated
imager) pupil) (n=136 eyes)
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69/80

587/645

250/301DMO | DMO DR -DRS 719/868 957/1073 87/99 285/328 398/431 DMO
Gradable/Total
1073/1089DR n/a n/a n/a n/a

screened Cases | »37/304.pRJ | 600/645 | 98/142 DR DMO DR DR [n=eyes] | 404/431 DR

DR

DR-OCT

CERA, Centre for EyesResearch Australia; DMO diabetic macula oedema; BRidlie@tinopathy; DRS Diabetic retinopathy sciegnn/a, not availableQCT, optical coherence tomography; PDR
proliferative diabetic/retingpathy; STDR, sighteatening diabetiretinopathy (PDR and/or clinically significant DMO).

*Crude/age-standardize:rDetected from combined photos and clinical examination. $22.6% (74/328) eyes had détibefiathy detected from combined photos and clinical examination, i.e. 19/328 miss

by photos alone and 30/328 missed by ophthalmoscopy §mmeapplicable‘,‘NEHS, NIEHS rates are ageljusted.” DRS camera compared with Maestro Duo Q&ifneracombination.
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