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Abstract

Objective: To assess the capability in diabetic retinopathy screening of nurses at Khon Kaen community

hospitals.
Design: Diagnostic study

Methods: Twenty nurses randomly selected from 20 community hospitals in Khon Kaen province were
participated in the study. They have attended a 2-day intensive course on diabetic retinopathy screening
during 2008-2011. Each nurse read 56 single-field digital fundus images of diabetic patients and referred to
ophthalmologists when indicated. Overall interpretation of the severity of diabetic retinopathy and the num-
bers of the referred patients were then compared with those from the retina specialists. The main outcomes
were sensitivity, specificity, likelihood ratios and predictive values. Data were analyzed using statistical
analysis for diagnostic test adjusted for cluster effect

Results: As compared to the retina specialists, the studied nurses interpret the severity of diabetic retinopa-
thy from the single-field fundus images of the diabetic patients and screen the diabetic retinopathy with the
high sensitivity of 0.90 (95% CI: 0.887-0.906) and the moderate specificity of 0.69 (95% Cl: 0.679-0.691).
There is also moderate agreement when the readings of nurses are compared with those of retina specialists
(kappa = 0.58).

Conclusion: The nurses at community hospitals have capability to screen diabetic retinopathy. However,
they should have regular trainings in the screening and practice in the community hospitals. Thai J Ophthalmol
2013; July-December 27(2): 77-85.
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ﬁl’li’l\‘lﬁ 1 Demographic data of nurses in the study

Demographic data ' No. %

Gender
Male 2 10.00
Female 18 80.00

. Age ,

25-30 6 30.00
31-35 3 15.00
>36 11 55.00

Number of training

1 4 20.00
2 ‘ 9 55.00
3 5 25.00

Reading fundus image after training
No practice 15 75.00
Practice 5 25.00

f15197 2 Comparison between retina specialist and nurses in reading retinal image

retina-specialist nurses

diabetic retinopathy severity No. % No. %
- level 1 no retinopathy 480 429 450 40.2
- level 2 microaneurysm 194 17.3 160 143
- level 3 dot hemorrhage, hard exudate 178 159 150 134
- level 4 microaneurysm ¥ 20 gl 200 178 280 25.0

Tuusiar quadrant 289 fundus ATLIT

4 quadrant
- level5 neovascularizaton, vitreous 68 6.1 80 71

hemorrhage
macular edema
- presence 300 26.8 380 33.9
- absence 800 714 680 60.7
- ungradable 20 1.8 60 54
referrals
- referrals 300 26.8 527 52.9
- non-referrals 820 73.2 593 471
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ATTNN 3 sensitivity, specificity, accuracy, likelihood ratios and predictive values adjusted for cluster effect Q

diagnostic test Value J195% cpy
sensitivity 0.90 0.887-0.906
specificity 0.69 0.679-0.691
Accuracy 0.74 0.737-0.747
likelihood ratio (LR-) 0.00 0.002-0.003
likelihood ratio (LR+) 3.10 3.029-3.171 4
positive predictive value 0.51 0.503-0.518
negative predictive value 0.95 0.944-0.951

A131971 4 sensitivity and specificity in DR screening by nurses who had practice and no practice in reading the

fundus image after training

diagnostic test

practice (n=5)

no practice (n=15)

sensitivity (95% CI)
specificity (95% ClI)

0.99 (0.979-0.992)
0.77 (0.766-0.777)

0.87 (0.857-0.874)
0.66 (0.650-0.660)

m‘i‘l\‘l'ﬁ 5 sensitivity and specificity in DR screening by nurses who had different numbers of training

diagnostic test 1 training (n=6)

2 trainings (n=9) 3 trainings (n=5)

sensitivity (95% ClI)
specificity (95% Cl)

0.73 (0.723-0.810)
0.59 (0.589-0.612)

0.83 (0.823-0.910)
0.66 (0.649-0.660)

0.93 (0.929-0.939)
0.71 (0.696-0.718)

Tumsdansas DR aglugas 089-1.0 uas 0.73-0.929
ANENALLE wudanNlhzesweualunIdnTey
DR finumdanadadii waA1ANTIWIZLANATY
waag IR U IR nE i fauaansalunisde
n389 DR uazavdefilldandesndifesiuiuns@nm
afariou uinam3Idanses DR uaslaidese gnélaeting
1 Wlasnnnsfneedsiewihnsdseluneunauios
3 AU WALBIUNWABAVAY NTHNBLIN 1 Loy eyt 1w
ﬁﬂﬂqwulaLLazﬁiﬂﬂaﬂuaﬁwwagqﬂﬁﬁ wiluns@nunads

@
A A

{1 A9eluwenuna 20 AU wRTWEALNASIUATWEBRaAN
nawn1alinausn 1-3 I wazweuiaueaulsld grunw
deRenadfisInunsInsinauINgevin ke
AMNINUWIETDINT

Tumiﬁﬂmﬁa"fnwwmﬁmwwzwm'«mmLLaz:wmma

g mEnusenfiadanses DR uazdarafiuAndu
fouay 26.8 UAZ 52.9 AINAIGU LaAS UL
nssvAazasneatiannn i uunIaiozaedny
wnnflamemeaaniiauwing Sevaneanuimweua
g1uNa IAsavdelisndusuaueiendls udatnols
AnadaSeudisunalssTondfAntuainnsdnem
ﬂ%ﬁﬁﬂﬂNWiaﬂﬁaUﬂanﬁdaﬁa@’ﬂmﬁﬁhlﬂmﬁauﬁv’mm
wazgtheiidsdefifiulsawmufiaoml§sunsinem
GiaLﬁai’lmﬁuma:m’mamlﬁtﬁamqﬂs'\ﬂiﬂﬂé"\uaumiﬂ'a
ﬁiamaawmmaﬁhimaﬁ’umidawiamaaé’r’m:;uwmﬁmwwx
nvsaiuinanauldaoaadasiulunssrunm
mmamﬁﬁgmﬁamaﬂmmdw 20 90 JiduinnfinLng
Tuduaan LLazmimmmqm%’umw%’ﬂﬁoﬁnﬂm:ﬁmdn
LﬂummﬁmiﬁmsmLﬁamidwiavjﬁﬂfm ag9l3finnen



8a qiigoun willa, veoiud aalwyad, 3Ald manlnyad,

suins Saunns, wgsd Yszfnnudng

aulalunsdansas DR Wiy 0.9 LLam’m;\iﬁmﬁﬂﬁ
a'wiaLﬁauﬁwmlﬁ%’umiddﬁa‘lﬁa’fm:guwmﬁl,awnmo
Snwsinld

TnmTienzingugens wudiAauluaza
AaE e TUNNSEANTEY DR 2adwenuad s unw
%mwé’wﬂﬂmiﬂﬂamugon’jm@;uwmmaﬁ“laﬂﬁa’m
MNH8DAN ﬁaﬁi’uﬁé’]mﬂmﬂiawmma‘qmuw%a
ﬁawﬁﬁmumiaﬁuaqﬂﬁwmmaﬁmidwumwmmam
?Jaapﬁﬂ'mmemamaaﬁ%amaLLa:ﬁiaLﬁmLﬁaLﬁumi
Anvineeuazanuthuglunsdangss DR uananiiny
Pmarulazanumzlun1sdnngos DR 7eengy
nenunafilgsunsineusy 3 ﬂ%v’agon'jﬁﬂajuwmmaﬁ
&sunsiineusufissasafsuaaiiuinsiinauss
aei'wial,ﬁmLﬁumiu‘/‘\imw”uﬁﬂwtLLazmmﬁﬂmtﬁumi
drunmaseaniivin1sdansay DR HUseinduags
Fumfinaususiaiiiaemn website Wudnniaidannile
WialdineuasaInuaaxNsaRNHUNITEUN NG
AULBILUL online L

UBNAINAIINTULTITOY DR UATNITLINTDIYA
Sunmiidnasenisiarsansesioiinu Fofitladudu
Awasanissdofioe 2y sesuthmalunssuaiion
sacnzunsndouluszuudu Avinanwinanu s
Toaeiialy i)’nquwwﬁ%ﬂs:Lﬁuvﬁﬂwl,mmmﬁy’ﬁhamﬂ
IﬁiﬁﬂizLﬁuLaW'\twm%amwﬁaammm@J’ﬂamvhﬁu
ﬁaaﬁmﬁ@ﬂ”agaﬁﬂﬂLLa:ﬂitﬁfﬁmiﬁuﬂ'sﬂﬁu'ﬁ'wﬁfm
wAm3Anmaseil Q’ﬁﬂ\lﬁﬂmﬁ’ﬁagaﬁﬂﬂmaoﬁﬁaﬂLﬁa
Yaefiunisiiend (bias) TunTauUNIWINEADATRIINY
LNNGULRS WU

mu‘iﬁ?ﬂﬁﬁwLL*’ﬁaﬁﬁmiﬁmamwm'ﬂ%’ cluster
effect Tun1sAuINIUIAF L1 FTTUIUTUIA

1AN§1581999

1. Singer DE, Schachat A, Nathan DM, Patz A, Kahn R, Aiello
LM, et al. American college of physicians, american diabetes
association and american academy of ophthalmology.
screening guidelines for diabetic retinopathy. Ann Intern Med
1992;116:683-5.

2. Fong DS, Aiello L, Gardner TW, King GL, Blankenship G,
Cavallerano JD, Harris EL, Sherman SH, et al. Retinopathy in
diabetes. Diabetes Care 2004;27:84-7.

Vol. 27 No. 2 July-December 2013

o ]

fhatafiseweanasfageransadusiunulszang
fidlg Taemsfiansan wansznuzesdeyaniagunn
9OAVANEATNT LHRINNNTETUNINTBILARINTALLAL?
fufa3unin cluster effect WRIINNITEUNNIDIAU
Wiy anefidnsusfimiauiuuazudazausiailsy
wuunssun I smdauy viidkasinnissuinm
wnznwlaifudaszaai Sensfnyredotifinsus
cluster effect TunsAuILTUAMIBEWLATNTAATIEA
doya W%auﬁgﬁagﬂumu%ﬂﬁﬁqLﬂuﬁagaatﬁau
aonumsaiRsefinenuiauteauldlfsrunwanaived
ﬁﬂaﬂmemwé’omnmiﬂnamuLm:*‘ﬁmjahiﬁmi

2

v

AL 5\1ﬁﬂﬁwamsﬁﬂmgn@”aaLL@Juﬂwuﬂﬂﬁ

9 &

a3l

miﬁﬂm%é’ﬂf‘zwmmaTuIiaWmmaqmué’mi’m
PDULAUFINITOARNTEY DR ‘(u@ﬂammmm‘lﬁﬁ Lol
aEmliﬁmwgu%mﬂwwmmamsa’aLa’%uwmmﬂﬁﬁ
nspusnsaLilauazljiferuaiendeniseusnediy
ashiaue adininesuasanag g lunsdaniog
DR Tfrrwlhuazaudumsgetu sansatisdng
wnnslun1sdanses DR Iatedu asanluilagiu
Uszinalnafidudnyunndiias uazaulngUfun
snilulsonenadondadslifdnsunndiulsmenuia
LB sofumenatulsenenassuiisuinseugiae
wmrussnangednyundlunsdanes DR vl
Qﬂ’mmenuﬁmﬁﬂaQTuﬁuﬁﬁwﬂnalﬁi"urmmwﬁﬂ
n¥89LAazN1TINEN DR (%GLLﬁi‘itEl::L%Nﬁulﬁﬁgﬂa’mﬁ)uﬂu
DR i:ﬂt‘guLLi\‘J%aawv‘iﬂﬁﬁﬂaaﬁaazgqgLﬁﬂmwa\nﬁu
atelé

3. Harris EL, Sherman SH, Georgopoulos A. Black-white diffe-
rence in risk of developing retinopathy among individuals
with type 2 diabetes. Diabetic care 1999;22:779-83.

4. Varma R, Torres M, Pena F, Klein R, Azen SP. Prevalence of
diabetic retinopathy in adult Latinos: The Los Angeles Latino
Eye Study. Ophthalmology 2004:111:1298-306.

5. Schoenfeld ER, Grecac JM, Wu SY, Leske MC. Patterns of
adherence to diabetes vision care guidelines: baseline findings




10.

11,

awsansalumsdansosiimiwmmuiifinnizunsndeufivenivsansiuna Tsmsnagarsudoviazauui

from the diabetic retinopathy awareness program. Ophthal-
mology 2001;108:563-71.

Wang F, Javitt JC. Eye care for elderly Americans with diabe-
tes mellitus: failure to meet current guidelines. Ophthalmo-
logy 1996;103:1744-50.

Bursell SE, Cavallerano JD, Cavallerano AA, Clermont AC,
Birkmire-Peters D, Aiello LP, Aiello LM. Stereo non-mydriatic
digital-video color retinal imaging compared with Early Treat-
ment Diabetic Retinopathy Study seven standard field 35-
mm stereo color photos for determining level of diabetic
retinopathy. Ophthalmology 2001;108:572-85.

Cavallerano AA, Cavallerano JD, Katalinic P, Tolson AM, Aiello
LP, Aiello LM. Use of joslin vision network digital-video
nonmydriatic retinal imaging to assess diabetic retinopathy
in a clinical program. Retina 2003;23:215-23.

Ruamviboonsuk P, Teerasuwanajak K, Tiensuwan M, Yuttitham
K. Interobserver agreement in the interpretation of single-
field figital fundus images for diabetic retinopathy screening.
Ophthalmology 2006;113;826-32.

Makuch R. Textbook approach to sample size estimation in
the design of clinical trial-a review. Stat Med, 1985.

Paul SL, Stanley L. Textbook sampling of population; methods

12.

13.

16.

17.

19.

and application, fourth edition. New York: John Willey & Sons,
2008.

Wilkinson CP, Ferris FL, Klein RE, Lee PP, Agardh CD, Davis
M, et al. Proposed international clinical retinopathy and dia-
betic macular edema disease severity scales. Ophthalmology
2003;110:1677-82.

Chew EY. A simplified diabetic retinopathy scale. Ophthal-
mology 2003;110:1675-6.

& ]
. Altman DG, Bland JM. Statistics notes: diagnostic test 1:

sensitivity and specificity. Br Med J 1994;308:1552.

Altman DG, Bland JM. Statistics notes: diagnostic test 2:
predictive values. Br Med J 1994;309:102.

Altman DG, Bland JM. Statistics notes: diagnostic test 3:
receiver operating characteristic plots. Br Med J 1994;309:188.

Deeks JJ, Altman DG. Statistics notes: diagnostic test 4;
likelihood ratios. Br Med J 2004;399:168-9.

. Furukawa TA, Guyatt GH. Sources of bias in diagnostic accu-

racy studies and the diagnostic process. CMAJ 2006:174:
481-2.

Grimes DA, Schulz KF. Epidemiology 3: refining clinical
diagnosis with likelihood ratios. Lancet 2005;365:1500-5.

85




