Supplement S2 The Dendukuri and Joseph method to estimate sensitivity and specificity of
two diagnostic tests in one Population

The Dendukuri and Joseph method is based on the Hui and Walter (HW) equations (Hui &
Walter, 1980). The HW method allows the estimation of sensitivity and specificity of two
diagnostic tests in two populations using the number of double positives (i.e., positively
diagnosed individuals by the two tests), double negatives, and those positive by only one of the
diagnostic tests (presented in Table S1 for our study data). Briefly, the Dendukuri and Joseph
(Dendukuri & Joseph, 2001) method modifies the HW equations to obtain estimates in the
presence of non-independent diagnostics, i.e., diagnostics whose sensitivity and/or specificity
are likely correlated. Given lack of degrees of freedom for maximum likelihood parameter
estimation when the two tests are performed on the same population (seven parameters on
four observations), the subsequent non-identifiability of the parameters, and the bias of the
HW maximum likelihood estimator when diagnostic tests are correlated (Branscum et al., 2005;
Dendukuri & Joseph, 2001; Johnson et al., 2001), inferences for the Dendukuri and Joseph
method require a Bayesian framework for parameter inference.

Dendukuri and Joseph (Dendukuri & Joseph, 2001), as well as Branscum et al (Branscum et al.,
2005), also recognized the likely large influence of the informative priors required for the
estimation of identifiable parameters in their modified HW equations. To better understand the
role of the prior distributions on parameter estimates, Dendukuri and Joseph (Dendukuri &
Joseph, 2001) and Branscum et al (Branscum et al., 2005) recommend to perform a sensitivity
test increasing the range for quantile distribution in the priors assumed for the specificity and
sensitivity. To achieve such a goal we decreased the value of the a parameter in the beta
distribution defining the prior distribution for the specificity of ELISA and IFAT, and the
sensitivity of IFAT. Results are presented in Table S2.
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