
Reliability and Validity of Speech Evaluation in Adductor

Spasmodic Dysphonia: Common Mistake and Statistical

Issues

To the Editor:
I was interested to read the paper by Yanagida et al published
in Journal of Voice on August 2017.1 The purposes of the authors
were to evaluate speech in patients with adductor spasmodic dys-
phonia (ADSD) by perceptual evaluations and acoustic measures,
and to examine the reliability and validity of these measures.1

Twenty-four patients with ADSD and 24 healthy volunteers were
included in the study. Speech materials consisted of three sen-
tences constructed from serial voiced syllables to elicit abductor
voice breaks. Three otolaryngologists rated the degree of voice
symptoms using a visual analog scale (VAS). VAS sheets with
five 100-mm horizontal lines were given to each rater.1 To eval-
uate the intra- and inter-rater and intermeasurer reliabilities of
the VAS scores or acoustic measures, Pearson r correlations were
calculated. To examine the validity of perceptual evaluations and
acoustic measures, the sensitivity and the specificity were
calculated.1 Based on their results, Pearson r correlation coef-
ficients for overall severity showed the highest intra- and inter-
rater reliabilities. For acoustic events, the intermeasurer reliabilities
were r = 0.64 (frequency shifts), r = 0.96 (aperiodic segments),
and r = 1.0 (phonation breaks), and the intermeasurer reliabil-
ity ranged from r = 0.10 to r = 1.0 Perceptual evaluation showed
high sensitivity (91.7%) and specificity (100%), whereas acous-
tic analysis showed low sensitivity (70.8%) and high specificity
(100%).1

Reliability (precision, repeatability, or reproducibility) is being
assessed by different statistical tests such as Pearson r, which
is one of the common mistakes in reliability analysis.2 Pearson
r just assesses the linearity and we can have a linear correla-
tion with no reliability at all! Figure 1 shows that any shift in
location and scale of the regression line, which indicates no re-
liability, cannot be detected by Pearson r. Moreover, in reliability
analysis, our approach should be individual based instead of global
average, and Pearson r cannot cover this approach.2–11 There-
fore, for quantitative variable, intraclass correlation coefficient
single measure should be used. Regarding validity, depending
on the type of the variable (qualitative or quantitative), well-
known statistical test can be applied.3–11 Although they correctly
applied sensitivity, specificity, positive predictive value, and neg-
ative predictive value, they could consider other complementary
estimates to assess validity. Likelihood ratio positive (ranging
from 1 to infinity; the higher the LR+, the more accurate the test),
likelihood ratio negative (ranging from 0 to 1; the lower the LR−,
the more accurate the test), and odds ratio (ratio of true to false
results) are the most appropriate estimates to evaluate validity
of a test compared with a gold standard.2,8,10 In case of quanti-
tative variable, depending on the distribution of the variable,
Pearson r or Spearman rho can be applied. In conclusion, to assess
reliability and validity, appropriate test and correct interpretation

should be considered. Otherwise, misdiagnosis and misman-
agement of the patients cannot be avoided.
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FIGURE 1. Cases when Pearson correlation coefficient fails to detect
nonreproducibility.
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