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Models implemented in statistical software for the precision analysis of diagnostic tests include
random-effects modeling (bivariate model) and hierarchical regression (hierarchical summary
receiver operating characteristic). However, these models do not provide an overall mean, but
calculate the mean of a central study when the random effect is equal to zero; hence, it is
difficult to calculate the covariance between sensitivity and specificity when the number of
studies in the meta-analysis is small.

Using simulations, we investigated the performance of four copula models (Gauss, C90-Clayton 90; C270-Clayton 270;
FGM-Farlie–Gumbel–Morgenstern) that incorporate scenarios designed to replicate realistic situations for meta-
analyses of diagnostic accuracy of the tests. Copulas permit the representation of the structure of functional
dependence between sensitivity and specificity in a natural manner through multivariate distributions. The models’
performances were evaluated based on p-values using the Cramér–von Mises goodness-of-fit test.

 The use of copulas allows the study of dependencies with
structures that are not necessarily linear, which is possible in
diagnostic situations in which the results are obtained after
dichotomization.

 Our simulations and application to motivating examples support
and extend the empirical evidence suggesting that copula
methods generate reliable results in the study of diagnostic test
meta-analyses. Simulation results show that the choice of analysis
method strongly affects the accuracy of the diagnostic test.

Here we used copulas as an alternative to capture the
dependence between sensitivity and specificity. The
posterior values were estimated using methods
comprised of a class of algorithms for sampling from a
probability distribution, and estimates were compared
with the results of the bivariate model, which assumes
statistical independence in the test results. To illustrate
the applicability of the models and their respective
comparisons, data from 14 published studies reporting
estimates of the accuracy of the Alcohol Use Disorder
Identification Test were used.

Our results indicated that copula models are valid when
the assumptions of the bivariate model are not fulfilled.

 We have demonstrated that hierarchical copulas offer a
straightforward method in the study of meta-analysis of
diagnostic tests, where the accuracy of the tests
depends on thresholds, while also taking into account
the stochastic relationship of sensitivity and specificity.
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