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the situation when raters categorize into two or more categories. Emphasis is

placed on Cohen’s kappa, which is by far the most-used measure of agreement in

this context. Section 14.7 covers agreement between raters with continuous meas-

urements. There we concentrate on different versions of the intraclass correlation

coefficient (ICC).

14.2 Measures of diagnostic accuracy for binary tests
For a binary test and two possible disease statuses, there are four possible com-

bined outcomes: For a patient who has the disease, a positive test result is true posi-

tive, and a negative result is false negative. If the patient does not have the disease,

a negative test result is true negative, and a positive result is false positive. We let the

indicator variable D denote the disease status (0 = non-diseased, 1 = diseased).

Further, we let the indicator variable T denote the test result (0 = negative test, 1 =

positive test). The possible combinations are summarized in Table 14.1.

The probabilities that the test result will give the true disease status of a diseased

and non-diseased individual are referred to as test sensitivity and test specificity,

respectively,

(14.1)

Table 14.1 The possible combinations of disease status and diagnostic test result for a 
binary test.

Disease status

Test result

Positive (T = 1) Negative (T = 0)

Diseased (D = 1) True positive False negative

Non-diseased (D = 0) False positive True negative

Table 14.2 A general 2 x 2 table with counts for a diagnostic test.

Disease status

Test result

TotalPositive (T = 1) Negative (T = 0)

Diseased (D = 1) a b a+b

Non-diseased (D = 0) c d c+d

Total a+c b+d a+b+c+d
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