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Methods
Objective:  To evaluate the feasibility of a novel diabetic retinopathy (DR) 
screening model using a pathology collection centre (PCC) as a screening site.

Design and setting:  Cross-sectional pilot study conducted in one urban PCC in 
Victoria between 1 September 2009 and 15 March 2010. Trained pathology staff 
screened participants for DR using undilated, non-stereoscopic colour fundus 
photography.

Participants:  Participants were patients who spoke English, were aged at least 12 
years, had type 1 or type 2 diabetes, and did not undertake biannual DR screening.

Main outcome measures:  Proportion of patients who do not participate in 
biannual DR screening; proportion of patients who accept DR screening while 
attending a PCC; proportion of gradable images; patient acceptance of the 
screening model; and effectiveness of the follow-up pathway.

Results:  Over 6 months, 289 English-speaking patients with diabetes attended 
the PCC, of whom 99 (34.3%) had not undertaken biannual DR screening. Of 
these, 93 (93.9%) accepted our screening service. Overall, retinal images were 
sufficient for interpretation in 88 patients (94.6%) and the median time for 
photography was 6 minutes (interquartile range, 10 minutes). Two, eight and six 
cases of minimal, mild and moderate non-proliferative DR (NPDR) in the worst 
eye were found, respectively. Dissemination of screening results to treating 
doctors and patients was found to be suboptimal and will need to be revised.

Conclusion:  DR screening in one urban PCC appears to be a feasible alternative 
for diabetic patients who do not undertake biannual screening 
for DR.

Abstract
arl
op
me

vision-thr
E
 y detection of diabetic retin-

athy (DR) and timely treat-
nt are integral to preventing
eatening DR in people with

diabetes.1,2 The National Health and
Medical Research Council (NHMRC)
guidelines for the management of DR
recommend biannual screening in
those with no previous diagnosis and
annual screening (at least) for those
who have had a diagnosis of DR.3

However, population-based studies
show that 30%–50% of Australians
with diabetes do not undergo
adequate screening.4-6 Despite the
implementation of successful national
screening programs worldwide,7,8

comprehensive DR screening strate-
gies are lacking in Australia. We pro-
pose a novel screening strategy using
pathology collection centres (PCCs)
as screening sites. A PCC offers the
potential to opportunistically screen
people with diabetes for DR, as up to
90% of people with diabetes regularly
attend PCCs for diabetes-related
tests.9

The purpose of this pilot study was
to test the feasibility of our new
screening model in one PCC. The
specific aims of this study were to
determine (1) the proportion of
patients who do not participate in
biannual screening; (2) the proportion
of patients who accept DR screening
while attending a PCC; (3) the pro-

atient
odel;
llow-
s.

Participants

Patients who attended an urban PCC
(St Vincent’s Pathology, Craigieburn,
Melbourne, Victoria) from 1 Septem-
ber 2009 to 15 March 2010 were
invited to receive a free DR screening
test if they had type 1 or type 2
diabetes (self-reported), spoke Eng-
lish, were at least 12 years of age and

did not undertake biannual DR
screening.

Protocol

Patients’ sociodemographic details
were collected, including diabetes
type, duration of diabetes and reasons
for not having biannual DR screening.
Presenting distance binocular visual
acuity was assessed with an eye chart.
In a darkened room, two 45° non-
mydriatic photographs were taken for
each eye, centred on the optic disc
and macula.10 Images were sent to the
Centre for Eye Research Australia for
assessment. Patients were asked to
grade their satisfaction with the pho-
tographic procedure, on a 5-point
Likert scale, from “very satisfied” to
“very dissatisfied”, and the degree to
which our screening service would
give them more control over the man-
agement of their diabetic eye care,
from “not at all” to “a considerable
degree”. Questionnaire items were
based on published literature.11-13

Images were graded by trained grad-
ers and validated by an ophthalmolo-
gist. The presence of DR was defined

with the Early Treatment Diabetic
Retinopathy Study severity scale10

and classified as none, minimal non-
proliferative DR (NPDR), mild NPDR,
moderate NPDR, severe NPDR, pro-
liferative DR (PDR) and high-risk
PDR.14 Follow-up recommendations
were made in accordance with the
NHMRC guidelines.3

A report outlining the results of the
screening and follow-up recommen-
dations was sent electronically to the
patient’s treating doctor by the
pathology organisation within 2
weeks of screening. Two weeks after
the distribution of reports, we con-
tacted 50% of patients at random for a
follow-up telephone interview to ver-
ify whether the treating doctor had
received and shared the outcome of
the screening test with the patient
and provided any recommended
referrals. Box 1 shows a flow chart of
the testing protocol.

Ethics approval for this study was
provided by the Royal Victorian Eye and
Ear Hospital Human Research and Eth-
ics Committee (08/838H) and partici-
pants gave written informed consent.
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Staff training

Two pathology collectors completed a
21-hour onsite training course in
non-mydriatic retinal photography,
image management system operation
and visual acuity assessment. Pathol-
ogy personnel conducted all screen-
ing tests and were certified in retinal
photography before data collection.

Statistical analyses

We calculated descriptive statistics of
the characteristics of patients and the
average time taken for DR. Continu-
ous variables were presented as mean
(SD) for normal distribution or
median (interquartile range [IQR]),
and categorical variables were pre-
sented as absolute (n) and relative
frequencies (%). The proportion of
patients who had not undertaken
biannual DR screening or accepted
our DR screening model, the quality
of retinal images and the number of
patients who received the screening

results via their GP were presented as
n and %. All statistics were obtained
with Stata version 11 (StataCorp).

Results

Feasibility of DR screening in a PCC

Over 6 months, 1474 patients visited
the PCC. Four hundred and eleven
patients (27.9%) had self-reported
diabetes, and of those, 289 (70.3%)
spoke English. Of the patients who
spoke English, 99 had not had bian-
nual DR screening (34.3%), and of
those, 93 (93.9%) accepted our invita-
tion to be screened for DR. Six
patients declined, giving the reason
that they were too busy ( two
patients); considered DR screening
unnecessary (two patients) or had
insufficient motivation (one patient).
One patient did not provide a reason.

The mean age of the 93 patients
who accepted our invitation for
screening was 54.8  12.2 years (range,
24–84 years), 50 were male (53.8%),
and 81 had type 2 diabetes (87.1%)
and a median known diabetes dura-
tion of 4.0 years (IQR, 6.0 years). Rea-
sons given for not having biannual
DR screening included being too busy
(25 patients; 26.9%), being recently
diagnosed with diabetes (10 patients;
10.8%), being unaware of the need for
DR screening (13 patients; 14.0%),
insufficient motivation (four patients;
4.3%), lack of advice (three patients;
3.2%), “don’t know” (three patients;
3.2%), “forgot” (two patients; 2.2%),
health reasons (two patients; 2.2%)
and cost (one patient; 1.1%); six
patients (6.5%) did not provide a rea-
son. Twenty-four patients (25.8%)
reported that they were due for
screening at the time of the study.

We were able to obtain two grad-
able images for 138 (74.2%) of the 186
eyes examined (ie, well centred
images with good focus and illumina-
tion). The interpretation of images of
41 eyes (22.0%) was limited because
of poor image quality of one or both
fields as a result of small pupils, media
opacity, poor fixation or the absence
of one field. The images of seven eyes
(3.8%) were not able to be graded.
Inter- and intra-grader reliability for
any referrable level of DR were
assessed by a  statistic and found to
be 1. Screening results and referral

recommendations for the 93 patients
are presented in Box 2. Sixteen
patients (17.2%) were diagnosed with
DR in at least one eye. The median
time for photography was 6 minutes
(IQR, 10 minutes). Most patients were
“satisfied” to “very satisfied” with the
photographic procedure (91 patients;
97.8%) and only two patients (2.2%)
reported that the screening service
would not give them more control
over the management of their diabetic
eye care.

Participant follow-up

Thirty-seven of 47 patients (78.7%)
who were randomly selected for a
follow-up telephone interview had
visited their GP by the time of the
interview. Of those, five (13.5%) dis-
cussed the screening results with their
GP. Four of these five patients had
been advised during this study to have
a follow-up assessment with an eye-
care professional. However, only two
patients out of the five received a
referral to an eye care professional
from their GP.

Discussion

DR screening in one PCC was well
accepted by diabetic patients who do
not participate in biannual DR screen-
ing, and was successful in terms of
image acquisition. One-third of Eng-
lish-speaking patients with diabetes
had not undertaken biannual DR
screening, and almost all of the
patients (93.9%) accepted our DR
screening service. The process of
sending results to treating doctors and
patients was suboptimal and needs
revision.

Our finding that a third of diabetic
patients had not undertaken biannual
DR screening is similar to non-adher-
ence rates found in other studies.4,6,15

Being busy, being recently diagnosed
with diabetes and being unaware of
the need for DR screening were iden-
tified as barriers to DR screening that
were largely overcome by our screen-
ing model in this sample. Our finding
that 17.2% of patients had DR is also
comparable with the findings of other
DR screening studies.15,16 Interest-
ingly, we found no cases of PDR;
however, the median known duration
of diabetes was 4 years, which might
account for this. Although our pro-
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gram successfully enrolled patients
with diabetes who did not participate
in biannual DR screening, our model
needs to be revised to ensure that the
GP and patient are well informed of
the screening results to help patients
make informed decisions about their
diabetic eye care.

Strengths of this study include a
prospective study design and stand-
ardised DR evaluation from retinal
photographs. However, the general-
isability of our findings may be lim-
ited. Our findings are based on
English-speaking patients who
attended one urban PCC over a 6-
month period. Nonetheless, the
findings of this study inform a cur-
rent longitudinal multicentre study,
involving English-speaking and non-
English-speaking people with diabe-
tes at 10 urban and rural PCCs across
Victoria, to determine if acceptance
of our DR screening model remains
high across multiple centres and is
sustained over a longer period of
time. We also plan to determine the
number of people with positive
results of screening for DR who fol-
low up on their referral. Finally, the
economic effectiveness of this model
will be investigated in the multicen-
tre study. Although not explored in
this pilot study, major costs of this
study included the camera and lap-
top (approximately $30 000), the
grading of retinal images (about $4

per patient) and the employment of a
third pathology staff member to
cover the workload of staff adminis-
tering DR screening (about $20 per
hour). Funding for this model could
be supported by governments and
other decisionmakers (eg, private
health insurance companies).

In summary, DR screening in one
urban PCC by means of non-mydri-
atic retinal photography was consid-
ered a feasible way to screen for DR in
patients with diabetes who do not
adhere to biannual DR screening.
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2 Results of diabetic retinopathy screening and referral recommendations for 93 patients with type 1 or type 2 diabetes

Screening result Referral recommendation Participants

Visual acuity � 6/9.5 in best eye and no significant abnormality Routine screening in 2 years 40

Visual acuity (< 6/9.5) in best eye and no significant abnormality Follow-up assessment in 3–6 months 22

Minimal NPDR in worst eye Follow-up assessment in 12 months 2

Mild NPDR in worst eye Follow-up assessment within 3–6 months 7

Moderate NPDR Follow-up assessment within 4 weeks 5

Moderate NPDR and other significant conditions* Follow-up assessment within 4 weeks 1

Other significant abnormality Follow-up assessment within 1–6 months 11

Images ungradable in one or both eyes Follow-up assessment within 4 weeks 5†

NPDR = non-proliferative diabetic retinopathy. * Other significant conditions included signs of age-related macular degeneration and glaucoma (eg, cup–
disc ratio  0.6), vascular abnormalities and indications of branch retinal vein occlusion. † One participant had ungradable images in one eye and mild NPDR 
in the other eye. ◆
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