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Abstract

Background

At present, there is no national population-based
retinopathy screening programme for people

in Ireland who have diabetes, such as those
operating in the UK for over a decade.

Aim

To evaluate a community-based initiative that
utilised existing resources in general practice and
community optometry/ophthalmology services to
provide screening for diabetic retinopathy.

Design and setting

Cross-sectional study using electronic ophthalmic
patient screening records in community
optometry clinics in Cork, Ireland.

Method

A purposive sample of 32 practices was
recruited from Diabetes in General Practice,
a general practice-led initiative in the South
of Ireland. Practices invited all adult patients
registered with diabetes to participate in free
retinopathy screening (n = 3598}, provided

by 15 community optometry practices and
two community ophthalmologists. Data were
recorded on an electronic database used

by optometrists and the performance was
benchmarked against proposed national
standards for retinopathy screening.

Results

In total, 30 practices participated (94%). After

6 months, 49% of patients (n = 1763) had been
screened, following one invitation letter and no
reminder. Forty-three per cent of those invited
consented to their data being used in the study
and subsequent analyses are based on that
sample (n=1542). The mean age of the patients
screened was 65 years (standard deviation = 13.0
years), 57% were male (n=884), and 86% had
type 2 diabetes (n=1320). In total, 26% had some
level of retinopathy detected (n=395); 21% had
background retinopathy (n=_331), 3% had pre-
proliferative retinopathy (7= 53), and 0.7% had
proliferative retinopathy (n=11).

Conclusion

The detection of retinopathy among 26%

of those screened highlights the need for a
national retinopathy screening programme in
Ireland. Significant learning, derived from the
implementation of this initiative, will inform the
national programme.
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INTRODUCTION
Diabetes places a significant burden on the
health system, which is largely attributable
to the cost of managing and treating
complications.'? Diabetic retinopathy, a
microvascular complication, is a condition
that is preventable for the most part with
optimal medical management. Early
detection through retinopathy screening
enables timely treatment in the event
of diabetic eye disease developing.?
Nevertheless, diabetic retinopathy is one
of the most common causes of visual
impairment in the adult population.*¢ In
Ireland, the incidence of blindness among
people with diabetes is not known. However,
a study conducted in 2003 using data from
the National Council of the Blind found an
increase of 120% in the numbers registered
as blind as a result of diabetic retinopathy,
between 1996 (n = 147) and 2003 (n = 323),
which is an increase from 5.2 per 100 000
adults in 1996 to 10.7 per 100 000 adults
in 20037

Routine retinopathy screening is an
internationally accepted standard of
diabetes care®' and the provision of
population-based screening has been
prioritised by national" and international
policymakers.'>™® At present, there is no
national level population-based retinopathy
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screening programme for people in Ireland
who have diabetes. A number of the
challenges outlined by Younis et al in relation
to retinopathy screening in the UK over a
decade ago,' are pertinent in Ireland today,
including patchy provision, undocumented
efficacy, and a lack of quality assurance.
Diabetic retinopathy screening services in
Ireland have described the level of service
as ‘ad-hoc’, with a lack of consistency in
screening methodologies.!" While most GPs
have access to ophthalmic examination for
their patients with diabetes, the service
is provided by a variety of professionals,
including ophthalmic surgeons, community
ophthalmologists, and optometrists.'s

The provision of a national retinopathy
screening service was prioritised by the
National Clinical Care Programme for
Diabetesin2009. Intheabsence of this service,
a community-based initiative was established
in 2010, to provide accessible quality-assured
screening to people with diabetes in Cork,
Ireland. The initiative was delivered through
practices involved in Diabetes in General
Practice (DiGP), a GP-led forum that aims to
improve the quality of diabetes care through
continuing professional development, audit,
and education. The screening initiative also
utilised existing resources in the community,
through engagement with local optometry
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How this fits in

Diabetic retinopathy is a serious but largely
preventable complication. Community-
based retinopathy screening, which utilises
existing resources and expertise, is a
viable model of routine screening and is

a practical example of multidisciplinary
quality-assured chronic disease
management in the primary care setting.

and ophthalmology services. The aim of this
study was to evaluate the performance of
the initiative against the proposed national
quality-assurance standards for retinopathy
screening.” Specifically, the study sought
to examine the feasibility of delivering
community-based retinopathy screening
using local optometry and ophthalmology
services, to assess the response rate to
an invitation for eye screening issued from
general practice, to assess the prevalence
of the different classifications of diabetic
retinopathy in a screened population in
Ireland, and, finally, to identify potential
challenges and opportunities to inform the
implementation of a national screening
service in Ireland.

METHOD

Design and setting

All practices participating in the DiGP group
were invited to take part in the screening
initiative (n=32). Practices were responsible
for inviting all registered patients (aged
>18 years] diagnosed with diabetes [type 1
or type 2) to attend for free eye screening.

Figure 1. Patient care pathway adapted from the The invited population included those
proposed national framework."" who may have been recently screened

Ungradable
images

Person with diabetes
aged >18 years

Digital photography
and grading

Results sent to the
GP for appropriate
management

No diabetic Background Referable diabetic
retinopathy retinopathy retinopathy

Dedicated
biomicroscopy clinic
Community
ophthalmologist

Referral to specialist Fast track to specialist
ophthalmology services § ophthalmology
for treatment within services for treatment
13 weeks within 2 weeks

Annual re-screen

elsewhere (for example, hospital screening
service). Patients who were already blind,
did not have perception of light in either eye,
or had pre-diabetes, were excluded. Those
deemed by their GP to be medically unfit to
attend screening were also excluded.

Fifteen community optometry clinics
provided screening in their own premises
and were required to have access to a
Procurement and Supply Authority (PASAJ-
approved camera to participate. Two
community ophthalmologists screened
patients with ungradable images. Five of
the participating optometrists were also
responsible for grading images and had
completed a diabetic retinopathy grading
course recognised by the Association of
Optometrists Ireland.

Retinal screening

Optometrists utilised a two-field Fundus
45° digital PASA-approved camera for
screening. Following dilation of the patient’s
pupil, digital retinal photographs of two
nominal 45° fields per eye were taken
(macular and disc fields), consistent with
the Europe and Diabetes study (EURODIAB)
protocol.' Images were reviewed by
the optometrist for quality and, where
necessary, another image was taken.
Patients with poor-quality images because
of technical failures were recalled to the
optometry clinic, usually within 2 weeks, for
re-screening.

Data collection
Data were collected from 1 January until 30
June 2011. Patients were allocated a unique
identifier to enable secure transfer of data
without risk of identification. Optometrists
uploaded images to processing software
provided by Medical Diagnostic and
Treatment Solutions Ltd (MDTS). The
grader then viewed each image uploaded
onto the MDTS database, using digital
photographic standards to check for retinal
abnormalities. As a quality-assurance
mechanism, 100% of images were also
graded by a secondary grader (optometrist)
and any discrepancies were sent for
arbitrary grading by an ophthalmologist.
All results were recorded on an electronic
ophthalmic screening record and sent
to the individual's GP within 2 weeks of
screening. The GP was then responsible
for referring patients for treatment where
necessary. The patient care pathways were
adopted from the National Framework
for a Diabetic Retinopathy Screening
Programme in Ireland (Figure 1)."

The anonymised data collated by the
MDTS software were supplemented with
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Total invited
n = 3598 (100%)

Total screened
n=1763 (48.9%)

Total consented n = 1542
(42.9 of invited population)

RO R1
1147 (74.4%) 331 (21.5%)

Mean age =
65.1 years
(SD =12.8)

Mean age =
62.9 years
(SD =13.9)

58.9% Male
(n=195)

56.2% Male
(n = 645)

7

Figure 2. Percentage of ple invited, scr
and consented, and the level of retinopathy
detected. SD = standard deviation.

Figure 3. Consultation waiting times for the newly
referred patients requiring a consultation within
13 weeks In = 53), based on hospital data.

4-6 months

<13 weeks
(national
standard)

6-12 months

R2 R3
53 (3.4%) 11 (0.7%)

Mean age =
64.4 years
(SD =12.1)

Mean age =
69.6 years
(SD =10.8)

67.9% Male 72.7% Male
(n=36) (n=8)

information provided by GPs in Excel files
and/or hardcopy reports including the date
of referral, location, and date the patient
was assessed [where available). Data on
specialist consultation waiting times were
extracted from hospital records and the
hospital appointments system. It was not
possible to electronically link the screening
database with information on glycaemic
control and current treatment from patient
records, owing to the lack of a unique
patient identifier in the Irish health system.
The study did not have the resources that
would be required to manually extract and
match data from patient records.

In order to assure the quality of the
screening service, the results were
compared to the standards outlined in
the national framework document drafted
by the Expert Advisory Group National
Retinopathy Screening Committee."" The
standards were based on the service
objectives and quality-assurance criteria
developed by the UK National Screening
Committee.!”

No referral
logged in
hospital

>12 months

Statistical analysis

Analysis was performed using Statistical
Product and Service Solutions software;
SPSS (PASW) for Windows, [version 18.0).
Categorical data are presented as numbers,
proportions, and 95% confidence intervals
(Cls). Continuous data are presented as
mean =+ standard deviation (SD).

RESULTS

Thirty practices took part in the initiative
(94%). All eligible patients attending the
practices were invited for screening
(n=3598]. At the time of analysis, 6 months
after commencement, 48.9% of patients
had been screened (n = 1763) following one
invitation letter and no reminder. The uptake
rate in practices ranged from 18% (n=17) to
67% (n = 45). Excluding those who did not
consent to be included in the evaluation,
data were available for 1542 patients (43%
of the population initially invited) (Figure 2).
Of those who consented to the evaluation,
42.7% were female (n = 658); 57.3% were
male (n = 884); 85.6% (n = 1320) had type
2 diabetes and 4.9% (n = 76) had type 1
diabetes. The mean age of patients was 65
years (SD = 13.0 years] (males = 64 years,
females = 65 years).

Overall, 395 patients had some level
of retinopathy detected during screening
(25.6%, 95% Cl = 23.5% to 27.9%). Of the
395 patients with retinopathy detected (R1,
R2, R3], 239 (60.5%) were male (60.5%) and
156 were female (39.5%). Most patients
with retinopathy had type 2 diabetes (78%,
n = 308) and were in the 61-70 years age
category (30.9%, n = 122). There were 331
patients with background retinopathy (R1)
(21.5%, 95% Cl=19.5% to 23.6%), 53 patients
had pre-proliferative retinopathy (R2) (3.4%,
95% Cl = 2.6% to 4.5%), and 11 patients had
proliferative [sight-threatening) retinopathy
(R3) (0.7%, 95% Cl = 0.4% to 1.3%) (Figure
2). Of those with proliferative retinopathy,
most patients were male (72.7%, n = 8), in
the 71-80 years age category (54.5%, n=6),
and had type 2 diabetes (72.7%, n=8).

Sixty-eight  patients had clinically
significant  diabetic maculopathy (M1)
detected (4.4%). Of those patients, 37 also
had background retinopathy (M1 and R1)
(54.4%), 24 had pre-proliferative retinopathy
(M1 and R2) (35.3%), and seven had
proliferative retinopathy (MTand R3] (10.3%).

All 11 patients with proliferative
retinopathy (R3] were referred to the
ophthalmology service within 1 week
of results being posted to the GP. Eight
patients were referred to the public
outpatient hospital service and three were
referred to services privately. Seven of the
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Table 1. Benchmarking performance of the initiative against the proposed national standards'’

Objective Criteria Minimum standard Standard achieved
To invite all eligible persons with known diabetes e Proportion of GPs participating 90% 94%
to attend for the diabetic retinopathy e Proportion of known people with ~ 90% 100%
screening test diabetes on the register
e Percentage of eligible people with  100% 100%

diabetes invited

* Single collated list of all people
with diabetes

e Systematic call/recall from a
single centre of all people eligible
for screening

No single register

Not applicable (first screening)

To maximise the number of invited persons
accepting the test

Percentage of eligible persons
accepting the test:

1. Initial screen 70% 49%
2. Repeat screening Not applicable (first test)
To ensure photographs are of adequate quality Percentage of ungradable Raw ungradable, U<10% 6%

patients in at least one eye

To ensure grading is accurate

Inter- and intra-grader agreement:
1. for referable images
2. for non-referable images assurance activity in

3. for ungradable images reports

Programmes must provide
evidence of internal quality-

Allimages were graded by a
secondary grader. Any discrepancy
between primary and secondary
graders was sent for arbitrary
grading — 30% of images were
sent for arbitrary grading (n=462)

annual

To ensure optimum workload for graders,
to maintain expertise

Optometrists/ophthalmologists Each optometrist or

ophthalmologist should grade a
minimum of 500 patient image

sets per annum

Four graders out of five graders
graded more than 500 images; the
fifth grader graded 432 images

To ensure timely referral of patients with R3
(fast track] screening results (emailed or faxed)

100% seen within
2 calendar weeks

Time between screening encounter
and issue of referral request:
flagged by screener/grader as R3
fast-track referral, where
secondary grading and appropriate
referral action within 1 week is
required

100% of R3 patients referred by the
GP within 1 week of receiving the
results report; one patient received
a consultation within the 2-week
target at the time of evaluation

To ensure the GP and patient are informed of
all test results

Time between screening encounter
and issuing of result letters to GP
and patient

70%<3 weeks; 100% <6 weeks

100%<3 weeks; 100%<6 weeks;
patients were advised to contact
their GP for the result

To ensure the public and healthcare professionals
are informed of performance of the screening
programme at regular intervals

Production of annual report

Produced an evaluation report

To optimise programme efficiency and ensure
ability to assure quality of service

Minimum programme size

Population including 12 000
people diagnosed with diabetes

Population size of 3598 in one Health
Service Executive area

on current patient list

To ensure that screening and grading of retinal
images are provided by a trained and competent
workforce

Accreditation of screening and
grading staff in accordance with

national standards appointment

All staff should be accredited for
their role within 2 years of

Five graders had completed a
diabetic retinopathy grading course
recognised by the Association of
Optometrists Ireland, prior to the
initiative

eight public patients were already under
the care of the ophthalmology service,
while one patient was newly referred to
the specialist service. The proposed
national standards advise that patients with
proliferative retinopathy be assessed by a
consultant ophthalmologist within 2 weeks
of referral. Of the eight patients referred
to the public service, one patient was seen

within the 2-week target, referred as an
emergency on the day of screening; one
was seen within 1 month; and three were
seen within 3 months. Two patients were
given an appointment over 5 months from
the original referral date, and one was given
an appointment over 12 months from the
referral date.

According to the proposed national
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standards, patients with pre-proliferative
retinopathy (R2] and maculopathy (M1)
require consultation with a specialist within
13 weeks of referral: 109 patients in this
study (7% of sample]. Of these patients, 22
did not have a referral logged in the hospital
system at the time of evaluation (20.1%).
Fifty-six patients requiring a consultation
within 13 weeks were already under the
care of a specialist (51.4%), and a number
of these patients had appointments prior to
referral by the screening initiative.

Fifty-three patients were not previously
under the care of an ophthalmology
specialist (48.6%). Of these newly referred
patients, 17 did not have a referral logged
in the hospital system (32.0%) at the time of
analysis. The mean waiting time for newly
referred patients was 11 months (SD = 8.7
months). Eight patients were seen within
the 13-week target (15%) (Figure 3).

Quality assurance

Table 1 presents the results of the
screening initiative benchmarked against
the proposed national quality standards
set by the National Retinopathy Screening
Committee.!” Overall, 30% of images were
sent for arbitrary grading (n = 462). Six per
cent of images were deemed ungradable
(n=99), in line with the national minimum
standard (<10%).

DISCUSSION

Summary

Diabetic retinopathy screening provided
through general practice, using existing
skills and resources in the community, is
both feasible and acceptable. Similar to the
English model, screening was delivered
locally by 15 community optometry clinics
and two community ophthalmologists, in
line with national quality standards and
protocols." In accordance with those
standards, 100% of all eligible patients with
diabetes, within the DiGP scheme, were
invited to participate. The invitation process
and referrals to specialist services were
coordinated by 30 general practices. Forty-
nine per cent of patients took up the offer
of screening. Of those, 26% had some level
of retinopathy detected, including 3% with
pre-proliferative retinopathy and 0.7% with
proliferative retinopathy.

Strengths and limitations

This community-based screening initiative
is aligned with the model of chronic care
delivery within DiGP practices, whereby the
routine management of type 2 diabetes takes
place largely in general practice, although
some patients also attend hospital-based

specialist services for annual review and
the management of complications. Patients
with type 1 diabetes are managed by the
hospital-based specialist services, and only
those who do not attend the hospital are
looked after in general practice.

This study was unable to compare the
characteristics of those who did and did not
attend for screening; however, the profile
of those who attended is in line with the
demographics of patients enrolled in DiGP
practices; the majority have type 2 diabetes,
over 50% are male, and the average age
is 66 years. Although the uptake rate was
below the national minimum standard of
70%, the initiative had only been in operation
for 6 months at the time of analysis and
patients who had not attended were not
issued with a reminder. Research suggests
that multiple reminders have more of an
impact than single reminders on the rate of
retinal examinations among patients with
diabetes.®® However, the improvement is
only detected after the second reminder
(at 3 months] and the value of multiple
reminders has been questioned, given the
additional resources required for a clinically
small improvement in attendance.

Owing to the lack of integrated care,
including adequate information and
communication systems, it was not possible
to determine how many of those who did
not participate in the initiative received
screening elsewhere, and therefore may
not have needed to respond. In a population-
based screening programme, all patients
need to be accounted for, including those
who continue with their current provider
(for example, hospital service] or choose
to attend privately for screening. A national
diabetes register should be established to
facilitate an efficient recall system and to
enable thorough and accurate follow-up of
attenders and non-attenders.

Comparison with existing literature

In Scotland, where a second invitation is
sent to non-attenders, the uptake rate
over a 6-month period (43%) was similar
to that achieved in this study.” Over the
course of 12 months, 85% of the eligible
population were screened in Scotland.?’
Similarly, recent results from the English
National Screening Programme for Diabetic
Retinopathy indicate an uptake rate of 79%.7'
Given that attendance at previous screening
may be predictive of future uptake,? it is
important to improve the 49% attendance
rate achieved by this initiative. A qualitative
study of the factors influencing attendance
at ophthalmic outpatient clinics in the
UK found that a lack of awareness of the
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severity of retinopathy was the main barrier
to attendance.” A lack of knowledge about
the need for screening was also identified
as a barrier to attendance in Ireland.* As
part of routine patient education, there
is a need to create greater awareness of
the importance of retinopathy screening
as well as explicitly highlighting the risk
of asymptomatic disease and the risks of
blindness.?

The  prevalence of retinopathy
internationally varies widely, depending on
methodology and the population sampled;
however, the results of this study are in
line with international estimates. The
prevalence of retinopathy (any type] among
people with diabetes in primary care in
the UK was estimated to be 25%,% which
is comparable to the results of this study.
Furthermore, the Australian Diabetes,
Obesity and Lifestyle study (AusDiab) found
that pre-proliferative retinopathy was
present in 2.1% of those with known type
2 diabetes, while proliferative retinopathy
was present in 1.2%,% which is similar to
the prevalence estimates in this study of 3%
and 0.7% respectively.

Implications for research and practice
The detection of sight-threatening
retinopathy among 11 patients in this
study is worrying, given that retinopathy
screening is an internationally recognised
standard of diabetes care. Further
research is needed to examine the clinical
management of patients with all levels of
retinopathy, including an assessment of
the quality of vascular risk control and the
current treatment provided in the general
practice setting.

Eight of the patients with sight-
threatening retinopathy were already
under the care of the specialist service,
with a further three seeking care privately.
However, three of the 11 patients with
sight-threatening retinopathy were given
appointments for the specialist service
that were over 5 months from the original
referral date. The delays in patients being
seenfollowing screeningisareal barrier to
the effectiveness of population screening
and will have serious implications for
the provision of screening for diabetic
retinopathy on a national scale. According
to the proposed national standards,
patients with pre-proliferative retinopathy

and maculopathy require consultation
with a specialist within 13 weeks of
notification of a positive test."" In this
study, approximately half of these patients
were not previously under the care of
a specialist within the ophthalmology
service, despite having pre-proliferative
retinopathy or maculopathy. Almost one-
third of these ‘new’ patients did not have a
referral logged in the hospital system. The
most likely explanation is that patients
chose to attend private services and
therefore were not recorded in the public
health system database. In the absence
of a unique patient identifier in the Irish
health system, it is not possible to track
patients across settings and providers.
Of those who were not under the care
of a specialist, almost 25% had to wait
longer than 12 months for a consultation.
Only 15% of ‘new’ patients were seen
within the 13-week target. The number
of new undiagnosed patients introduced
to the system is very small and therefore
should be manageable within the current
ophthalmology service. However, the
results highlight the need for a clear
referral and communication pathway
between primary, secondary, and tertiary
care, to ensure that all patients are
treated in a timely manner.

This study has shown that the
community-based model is acceptable
and accessible and can provide quality-
assured screening to patients with
diabetes. The initiative was both timely
and necessary, in the absence of a
population-based screening programme,
and significant learning can be derived
from its implementation, particularly the
challenges and blockages identified that
were due to the lack of integrated care in
the system. The community-based model
represents a practical and viable example
of the reconfiguration of chronic disease
management from the acute setting to
the community, as it utilised existing
infrastructure, skills, and services. This
shift from acute reactive care to planned
systematic services had been advocated
in several national policy documents.?’-%
Given that approximately 25% of those
screened had some level of retinopathy,
the results of this initiative highlight the
need for a national screening programme
in Ireland.
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