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Abstract

The ideal conditions for screening visual field tests are still under investigation. The way to search
for a visual field defect is the same as the detection of a signal among surrounding noise : the part of
the decreased visual threshold corresponds to the signal and the normal visual field corresponds to the
noise. Therefore, the process of detection of the visual field defect is able to be analyzed by means of
signal detection theory. The most important factor in the screening perimetry is the decision of the
brightness of the stimuli which corresponds to the decision of a criterion in signal detection theory.
The optimal cut-off value (criterion) which brings the highest expected value can be calculated
theoretically by reference to the ROC curve (Receiver-operating-characteristic curve) and the bias
(5). Beta is measured by the probability of the abnormal visual field in the population studied, the costs
of a false-positive and false-negative decision and the benefits associated with decisions of true-
positive and true-negative. Beta is also equal to the ratio of the ordinate of the signal distribution to
the ordinate of the noise (likelihood ratio) at the optimal criterion. This means that the beta is equal
to the slope of the ROC curve at the criterion. The ROC curve is decided according to the sensitivity
(d’), and therefore the optimal cut-off value is able to be decided by measure of the beta and d’ value.
A simulation of the screening visual field test was carried out using this theory. The test objects were
classified into three groups according to the probability of obnormal visual field. The betavalues were
calculated respectively using the statistics of outpatients of our hospital and 2 was used as the d’ value.
The optimal criterion as well as the test sensibility and specificity were calculated in each group. (Acta
Soc Ophthalmol Jpn 92 : 1497—1502, 1988)
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