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Screening for Diabetic Retinopathy in Rural Area
Using Single-Field, Digital Fundus Images
Paisan Ruamviboonsuk, MD, Nattapon Wongcumchang, MD, Pattamaporn Surawongsin, MD,
Ekchai Panyawatananukul, MD, Montip Tiensuwan, PhD

Interobserver Agreement in the Interpretation of Single-Field Digital Fundus Images
for Diabetic Retinopathy Screening
Paisan Ruamviboonsuk, MD, Khemawan Teerasuwanajak, MD, Montip Tiensuwan, PhD,
Kanokwan Yuttitham, MD, Thai Screening for Diabetic Retinopathy Study Group

The Prevalence of Diabetic Retinopathy in Trang Province Determined by
Retinal Photography and Comprehensive Eye Examination
Supachai Supapluksakul MD, Paisan Ruamviboonsuk MD, Wansa Chaowakul MD

A Model for Diabetic Retinopathy Screening in Communities in Thailand
Suravit Techathuvanan, MD, Paisan Ruamviboonsuk, MD




Interobserver Agreement in the
Interpretation of Single-Field Digital Fundus
Images for Diabetic Retinopathy Screening

. ' . . ’ ?
Paisan Ruamviboonsuk, MD,' Khemawan Teerasuwanajak, MD," Montip Tiensuwan, PhD,*
Kanokwan Yuttitham, MD," Thai Screening for Diabetic Retinopathy Study Group*

Purpose: To assess agreement among a group of ophthalmic care providers, including ophthalmologists
and trained nonphysician personnel, in the interpretation of single-field digital fundus images for diabetic
retinopathy screening.

Design: Interobserver reliability study.

Participants: Twelve ophthalmic care personnel, including 3 retina specialists, 3 general ophthalmologists,
3 ophthalmic nurses, and 3 ophthalmic photographers.

Methods: All participants were to read 400 good single-field digital fundus images of diabetic patients from
a community hospital. The nonphysician personnel group read the images 1 month after attending a 2-day
intensive instruction course regarding diabetic retinopathy screening. The ophthalmologists read the images
without additional training. The 3 retina specialists read the images again together 2 months later to form a
consensus regarding retinopathy severity and macular edema for each case. All readers used the Early Treatment
Diabetic Retinopathy Study standard photographs as guidelines.

Main Outcome Measures: The k statistic was used for the reliability assessment of the diabetic retinopathy
severity and macular edema, and for the identification of cases that needed referral to ophthalmologists.

Results: There is only fair agreement among all readers. The multirater k coefficient for retinopathy severity
is 0.34; for macular edema, 0.27; and for referral cases, 0.28. Retina specialists have the best agreement among
all groups (k = 0.58 for retinopathy severity or macular edema, k = 0.63 for referrals). There is also fair agreement
when all readers are compared with the consensus of retina specialists (ks = 0.35, 0.28, and 0.29 for retinopathy
severity, macular edema, and referrals, respectively), and the retina specialist group also has the best agreement
(ks = 0.63, 0.65, and 0.67 for retinopathy severity, macular edema, and referrals).

Conclusions: Without additional training, retina specialists may be the most reliable personnel to interpret
single-field digital fundus images for diabetic retinopathy screening. For other ophthalmic care personnel to
achieve comparable reliability, a comprehensive instruction course with specific continuing education is essen-
tial. Authorized nonphysician interpreters should be experts, and new standard photographs for single-field
digital fundus image interpretation may also be required to improve interobserver reliability. Ophthalmology
2006;113:826-832 © 2006 by the American Academy of Ophthalmology.
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Continuing Monitoring of Trainees

Since 2007, we have organized 23 courses in Bangkok, 13 courses
in other provinces. We have trained 2,234 trainees from 55
provinces.

The number of training courses and trainees conducted in Bangkok and other provinces in the past 4 years.
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At the end of January 2012, 209 trainees, other than those from the
four pilot provinces, have logged in our website to assess their own
qualification for continuing education in terms of sensitivity and
specificity, we have found that 95 (45.5%) of them have both
sensitivity and specificity more than 85% whereas 73 (34.93%) of
them have sensitivity more than 90% and specificity more than 70%.
We could identify trainees whose sensitivity and specificity was not
up to the standard level to encourage them practice more or set up
refresher courses for them.

Skills Transfer Courses for DR Screening Conducted in the Past 5 Years.

Number of Number of
Number of Number of
Classroom : Classroom -
Trainees Trainees
Courses Courses

3 82 0
307
361
245

563




MSIB InAlulagaisauinf
viauvayulasvms

A I | It -y L ¥ < ik Imal <Ll = " Pl N0 il Y Adm X FTIR VAT gy g S el v
i r _:“A B L Seei Al & T 5 bl 5o i ." - w1 TR I| & f LIRS (7. P4 N ' JUD R | LL‘" g l[_nlu:.- . Y L a> n L A - el Dol | e 4.j:'_f'.. A e J
S i . N = = } i s : ¥ K [T ’ ) y Y

g = 3 - - -— e > ¥ | o " { | g




ai.. TSEL 3G

< m (noblind.org/

2012 United... | gmail - Googl... | PITPERDAML.. | Paisan Ruam... | X PREVENTI...

Preventin% Diabetic Blindness

by Local Personnel Local Patients

E-learning | Self Test Practice Consultation Database | Resources | Activiies | AboutUs

Username

( J

Password

{ J

Remember Me ()

Forgot your password?
Forgot your username?

Create an account

N g
N sErvicE 1|

This project has been awarded the
Second Place winner of the United
Nations Public Service Awards 2012
in the category of Advancing
Knowledge Management in

An image of diabetic retinopathy

Government

Diabetic retinopathy (DR) is the most common ocular complication of diabetes. It is
The followings are documents the leading cause of new blindness among adults aged 20 to 74 worldwide.
submitted to the United Nations for Approximately 40-60% of patients with diabetes have DR. The World Health
supporting of this project. Organization estimated that DR was responsible for 4.8% of the 38 million blind

people worldwide.
© Full Report on this initiative (PDF)

© How Our Web Works document Read More
(PDF)
© How Our Web Works magazine SSE S =
format (EXE) & S1dOn ~
o Diabetic Retinopathy: selected 2N
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Practice Database About Us

- - \ - \NP - 3 E-learning Consultation Resources
:J :) J j J - j J r ag ra ms Self-Assessment Test Referral Activities
| — i

Home Self Assessment Complete 50 cases Summary of Self Test

Sensitivity

Question:

. Random Specificity
Refer a patient Dis Ia Positive Predictive Value
with this retinal image? Rlay NegatlveAI::?‘drlacct;ve Value
Yes No
This menu is for assessing qualification of trainees.
The test contains 50 color retinal images. They are randomly selected ‘
from a pool of retinal images from referrals and non-referrals. ' .
» Pooled Images '
The trainees are required to interpret the images one by one and

make a decision whether or not to refer the patient with the image. - .

The trainees can view the images in full size and zoom in or w
out for fnding pathological lesions. Their qualification is shown as
sensitivity, specificity, positive predictive value, negative predictive

Images for Non-Referrals Referrals
S——— — - -

‘MW

value, and accuracy.All of these parameters are reported during the test.

The standard qualification level is set at 85 percent of sensitivity
(correctly identify referrals) and specificity (correctly identify non-referrals)
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Specificity at Differemt Levels of the Trainees in Each Province.

Nakorn

R Yasothorn Chumporn Tak Trang
Pre-test Post-test Pre-test = Post-test Pre-test | Post-test Pre-test Post-test | Pre-test Post-test
Number 56 45 123 104 110 105 91 86 70 46
Specibcity 9 5 10 11 2 5 6 4 8 15
>95 (16.1%) (11.1%) (81.3%) (10.6%) (1.8%) (4.8%) (6.6%) (4.6%) (11.4%) (32.6%)
590 9 16 14 23 3 13 6 8 9 24
(16.1%) = (35.6%) | (11.4%) @ (22.1%) (2.7%) (12.3%) (6.6%) (9.3%) (12.9%) | (52.2%)
585 9 23 27 44 9 30 9 22 15 40
(16.1%) (51.1%) (21.9%) (42.3%) (8.1%) (28.6%) (9.9%) (25.6%) (21.4%) (87.0%)
>80 9 28 29 57 12 40 14 33 17 42
(16.1%) (62.2%) (23.6%) (54.8%) (10.9%) (38.1%) (15.4%) (38.4%) (24.3%) (91.3%)
Average Specificity of the Trainees in Each Province.
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The number of patients with diabetes screened for DR and referred in Trang province in 2009, 2010, and 2011.

11,957
12,000 - 11,235
10,201
10,000 - =50
8,000 -
6,000 -
4,000 -
2,000 0 885
314
0 - __
2009 2010 2011
Total Population 618,675 622,659 626,708

® DM patients
® DR screened
DR positive
M Other eye diseases
Refer to ophthalmologists

m Refer to retina specialists

The number of patients with diabetes screened for DR and referred in Nakornsrithammarat province in 2009, 2010, and 2011.

29,607
30,000 -

25,426 26,122

25,000 -

124

20,000 -
15,000 -
10,000 -
3,645

5,000 -~ 3,005

0 & T

2009 2010 2011
Total Population 1,516,494 1,522,561 1,523,727

® DM patients
M DR screened
DR positive
M Other eye diseases
Refer to ophthalmologists

» Refer to retina specialists
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Visual Results of Patients from Yasothorn Province in the Year 2010.

1,685
(16.32%)

VA 20/40 and better
m VA 20/50-20/100
m VA 20/200 and worse

Visual Results of Patients from Yasothorn Province in the Year 2011.

1,817
(14.96%)

VA 20/40 and better
m VA 20/50-20/100
m VA 20/200 and worse
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BETTER MANAGEMENT — BETTER PUBLIC SERVICE

23 June 2012

United Nations Public Service Award 2" Place Winner

Advancing Knowledge Management in Government Category

This certificate is given in recognition of the contribution of

Rajavithi Hospital
Thailand

towards improving the effectiveness, efficiency and quality of public service.

9 1Y He
~ Sha Zukang
Under-Secretary-General for Economic and Social Affairs




