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Brenneman et al (2017) examined the relationship
between scores on several measures of central auditory
processing (CAPD) and tests of language and cognitive
abilities. An investigation of these relationships can po-
tentially provide important information that would
clarify what these tests measure. The authors conclude
that “the majority of variance in these CAPD measures
was not accounted for by these particular measures of
language and cognition.” They base this conclusion on
observed correlations between language and cognitive test
performance that they state do not account for ~80% of
the variance in CAPD tests. But what are we to conclude
about this ~80%? The implication is that CAPD tests
measure a trait that is relatively independent of what
is measured by standard tests of language and cognition.

There are at least two problems with this conclusion.
First of all, the claim that language and cognitive tests
do not account for ~80% of CAPD test variance is mis-
leading. For example, Brenneman et al (2017) report a
correlation between the dichotic digits (DD) with left
ear testing and Wechsler Intelligence Scale for Children
(WISC) full-scale 1Q of 0.450 (their Table 3). Squaring
this value gives an 2 value of 0.2025, so in this sense, IQ
only accounts for ~20% of the variance in this test.
However, as noted by Ozer (1985) the correlation coef-
ficient rather than r2 is appropriate for measurement of
the common variability shared by two tests. Trait mod-
els suggest that some latent variable underlies the
shared variability of scores on both tests. Estimating
common variability is a different problem than pre-
dicting one test score from another (Beatty, 2002).

Another issue concerns how one interprets this unex-
plained variability in CAPD test performance. This
could be due to any one or all of several factors. One fac-
tor is random “noise” that is not consistent between test
occasions and could be estimated by considering test-
retest correlations. Musiek et al (1991) state that the
test-retest reliability of the DD test was 0.77, based
on results from four adults (8 ears) with brain lesions.
Although such an estimate is highly unreliable given
the small sample size and involves a different popula-
tion of individuals, this estimate can serve to illustrate
the role of test reliability. By this estimate, the reported
correlation of left ear DD scores with WISC 1Q (0.45)
represents a substantial proportion of the consistent
variability in DD scores across two separate test ad-
ministrations. Thus, IQ may account for a large portion

J Am Acad Audiol 30:649-650 (2019)

of left ear DD test scores when considering reliable
variability. Although estimates of test-retest reliability
from the Musiek et al (1991) study are tenuous, Brenne-
man et al (2017) did not include this important informa-
tion in their study.

The unexplained variance in left ear DD test scores
might also be due to factors that are not modality spe-
cific. For example, Lawfield et al (2011) found that the
correlation between scores on a DD reproduction task
correlated with an analogous visual dichoptic digits
task (r = 0.67). Although these results were from a
slightly different test and a different population, they
suggest that a sizable portion of DD test score variability
may not measure a modality-specific trait. Although the
WISC may be viewed as a “gold standard,” it may be in-
complete and not sample the entire breadth of cognitive
abilities (Flanagan et al, 2000, p. 23). A more accurate
way to assess nonauditory factors is to compare tests
in two or more modalities (Cacace and McFarland, 2005).

The issue that Brenneman et al (2017) seem to be
addressing is whether CAPD tests provide incremental
validity beyond that provided by language and cognitive
tests such as the Clinical Evaluation of Language Fun-
damentals (CELF) and WISC. Incremental validity re-
fers to the extent to which a test predicts some criterion
over and above alternative tests (Sechrest, 1963). This
cannot be established simply by documenting a null ef-
fect (i.e., documenting unexplained variance). Rather,
incremental validity is established by simultaneously
measuring the tests and criterion of interest and model-
ing the results with statistical techniques such as mul-
tiple regression. A problem with this approach in the
present case is that Brenneman et al (2017) have not
articulated the sort of outcome variables they seek to
predict.

Studies such as that of Brenneman et al (2017)
are important for identifying what is and is not assessed
by tests of CAPD. However, such investigations would
be improved by inclusion of more complete information
such as test-retest correlations, multimodal testing,
and relevant outcome variables. Otherwise the nature
of unexplained variance remains a mystery.
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