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Hand held Non-Mydriatic Fundus Photogra-
phy for Diabetic Retinopathy Screening
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Abstract:

Introduction: Diabetes mellitus is a major public health problem. Screening for early detection and treatment
of diabetic retinopathy (DR) may improve health care and prevent visual loss.

Objective: To evaluate the sensitivity and specificity of diabetic retinopathy screening using 30 degree field
hand held non-mydriatic fundus images compared with fundus examination by an ophthalmologist.

Design: Prospective diagnostic study

Methods: Eighty eyes of forty diabetic patients without prior treatment for diabetic retinopathy were included
in the study. Thirty-degree field images centered on the optic disc and macula of each eye were photo-
graphed. Then the eyes were dilated and inspected by an ophthalmologist. All images were interpreted and
compared with medical records from the ophthalmologist.

Results: Most of the fundus photographs (85.00%) had excellent to fair quality of the images. The sensitivity
and specificity of the hand held non-mydriatic fundus camera obtaining 30-degree field images were 70.00%
and 94.26% respectively. In the focus of the group of proliferative diabetic retinopathy screening, the
sensitivity and specificity were 100.00% with no false negative or false positive results. There was no
statistical significance of sensitivity and specificity in the subgroup analysis for fundus image quality. The
screening with fundus camera had an advantage over direct inspection for detecting abnormalities in the
macular area toward posterior pole.

Conclusion: The 30-degree field image from a hand held non-mydriatic fundus camera has high sensitivity
and specificity and may be helpful in diabetic retinopathy screening for detecting proliferative diabetic
retinopathy which requires treatment. Thai J Ophthalmol 2008; January-June 22(1): 18-24.
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1. Nonproliferative diabetic retinopathy (NPDR)

2. Proliferative diabetic retinopathy (PDR)
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Table 2 Sensitivity and specificity of DR (NPDR + PDR)

detection
Ophthalmologist

R DR non-DR e
E DR 7 4 11

9 non-DR 3 66 69
S Y 10 70 80
h

Kappa’s value = 0.62 (substantial agreement)

sensitivity = 7/10 = 0.7000 = 70.00%

specificity = 66/70 = 0.9426 = 94.26%

false positive = 4/70 = 0.0571 = 5.71%

false negative = 3/10 = 0.3000 = 30.00%

positive predictive value = 7/11 = 0.6364 = 63.64%
negative predictive value = 66/69 = 0.9565 = 95.65%
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Table 3 Sensitivity and specificity of PDR detection
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Kappa’s value = 1.00 (almost perfect agreement)
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specificity = 78/78 = 1.00 = 100.00%

false positive = 0/78 = 0.00 = 0.00%

false negative = 0/2 = 0.00 = 0.00%

positive predictive value = 2/2 = 1.00 = 100.00%
negative predictive value = 78/78 = 1.00 = 100.00%
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