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Dear Editors of CoDAS Journal,

The purpose of this letter is to present a few considerations on test validation in 
Speech‑language Pathology. The validation of a diagnostic clinical trial does not occur 
in a single moment, it is conversely a process of increasing complexity. This process can 
be divided into two phases: internal validation of the performance of this new assay and 
validation of its performance in a diagnostic clinical trial.

The internal validation of the performance of a new assay is a mechanism of control 
over the internal consistency of the developed protocol. The development of a protocol 
whose relevance is justified by epidemiological data and existence of specific tests 
occurs during this phase. The items of this protocol are based on the available, preferably 
international specific literature and the analysis of its items and application procedures 
should be conducted by unbiased referees.

At this phase, the protocol is first assessed with respect to its intra-observer (the same 
referee analyzes the test results repeatedly, observing the proportion of times that he/she 
will agree with his/her own previous interpretations) and inter-observer (two or more 
trained referees analyze the outcomes obtained in the assay, observing the proportion of 
times that they will agree with the interpretations of the first examiner of the responses) 
variability. There are specific statistical tests for determination of agreement. In general, 
concordance <50% indicates low reproducibility, that is, the trial must be modified or 
abandoned; concordance between 50 and 75% indicates average reproducibility; between 
75 and 83%, good reproducibility; and above 83%, excellent reproducibility. If adequate 
reproducibility indices are observed, the trial can then be conducted.

The validation phase of test performance in diagnostic clinical trials is indicated to 
rigorously analyze an assay. Diagnostic clinical trials are performed in phases. Each of 
these phases presents different goals and defined objectives, and the following should be 
considered in each of them:

•	 definition of the target population;

•	 inclusion criteria;

•	 exclusion criteria;

•	 sample selection strategies (the spectrum of the sample surveyed should represent 
what is expected for the general population);

•	 sample randomization (random selection of participants);

•	 blinding and masking (prevent those who interpret the test outcomes from having 
access to information about the participants, avoiding bias and prejudice that may 
affect judgment).
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PHASE I DIAGNOSTIC CLINICAL TRIAL

The purpose of this phase is to assess the safety and identify the possible undesirable effects of the diagnostic trial. Adequacy of 
procedures, safety, and possible undesirable effects of the trial are tested. The assay is conducted with a small group of participants 
(20-100) based on patients with a disease spectrum to be diagnosed.

PHASE II DIAGNOSTIC CLINICAL TRIAL

The objective of this phase is to expand the sample size of the first phase and, if possible, vary the research group (different 
city, risk group, etc.). The assay is conducted with a larger group of participants (100-300) to determine its magnitude of efficacy 
and further assess its safety.

PHASE III DIAGNOSTIC CLINICAL TRIAL

The aim of this phase is to compare the new assay with an existing one, or rather, compare the new assay with a gold standard 
one, to determine the accuracy of the new diagnostic trial. A new trial can only be considered validated when the results obtained 
in its application, compared with those of a reference assay, can clearly discriminate who actually has the disease and who does 
not have it. Equations to calculate the performance of the Phase III Diagnostic Clinical Trial are as follows:

1.	 Sensitivity – an assay is considered sensitive when it identifies a participant who actually has the disease as positive;

2.	 Specificity - an assay is considered specific when it identifies a participant who does not have the disease as negative;

3.	 Positive predictive value - it is the proportion of true positive participants compared with that of participants diagnosed in the 
assay as positive;

4.	 Negative predictive value - it is the proportion of true negative participants compared with that of participants diagnosed in 
the assay as negative;

5.	 ROC (receiver operator characteristics) Curve - it is a graphical plot that establishes cut-off points based on the values of 
specificity and sensitivity. These points are defined, forming an area under the curve (varying from 0.5 (worthless test) to 1.0(perfect test)). 
Trail quality is defined by the curve design, the closer to the upper left corner of the graph, the better the test performance.

PHASE IV CLINICAL TRIAL

The goal of this phase is to apply the new assay to large groups of participants (1,000-3,000), with different examiners at different 
institutions, to confirm its efficacy and monitor its undesirable effects. Once a test has undergone all of these phases, researchers 
are expected to begin studies on diagnostic performance, that is, the direct effect of the outcomes of a trail on clinical decisions.

There are few gold standard clinical trials in Speech-language Pathology. Sometimes, the only outcome indicator is the 
follow-up of the patient to confirm the presence or the absence of disease. At other times, the gold standard assay is imperfect 
(in the case of language disorders, the gold standard assay was validated in another language). In the absence of a gold standard 
test for the early detection of a communication disorder, it is necessary to trace the risk factors for early diagnosis and prognosis 
estimation of the case.

Speech-language Pathology is initiating its diagnostic clinical trials. Few speech-language therapists are familiar with these 
concepts and methodologies and have undergone specific training in the interpretation of diagnostic assays. Most therapists do 
not consider diagnostic accuracy relevant. This attitude perpetuates a precarious standard of clinical decision, which is flawed 
because it is based on self-judgment (the well-known “clinical practice” that may be mistaken), based on part of the literature 
(almost always domestic and often lagging in quality) and on a brief, informal approach that can, to a large extent, be misleading. 
The adoption of clinical trials - in the case of diagnostic clinical trials - will allow an increased accuracy index of clinical activity, 
with a more accurate approach, registering as positive what is really positive and as negative what it really is negative.
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