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Abstract

Background: There is currently no widely accepted objective method used to identify (central) auditory
processing disorder ([C]JAPD). Audiologists often rely on behavioral test methods to diagnose (C)APD,
which can be highly subjective. This is problematic in light of relevant literature that has reported a lack of
adequate graduate-level preparation related to (C)APD. This is further complicated when exacerbated by
the use of inconsistent test procedures from those used to standardize tests of (C)APD, resulting in higher
test variability. The consequences of modifying test administration and scoring methods for tests of
(C)APD are not currently documented in the literature.

Purpose: This study aims to examine the effect of varying test administration and scoring procedures
from those used to standardize tests of (C)APD on test outcome.

Research Design: This study used a repeated-measures design in which all participants were evaluated in
all test conditions. The effects of varying the number of test items administered and the use of repetitions of
missed test items on the test outcome score were assessed for the frequency patterns test (FPT), competing
sentences test (CST), and the low-pass filtered speech test (LPFST). For the CST only, two scoring methods
were used (a strict and a lax criterion) to determine whether or not scoring method affected test outcome.

Study Sample: Thirty-three native English-speaking adults served as participants. All participants had
normal hearing (as defined by thresholds of 25-dB HL or better) at all octave band frequencies from 500 to
4000 Hz, with thresholds of 55-dB HL or better at 8000 Hz. All participants had normal cognitive function
as assessed by the Mini-Mental State Examination.

Data Collection and Analysis: Paired samples t-tests were used to evaluate the differences in test
outcome when varying the CST scoring method. A 3 X 2 X 2 repeated-measures factorial analysis
of variance (ANOVA) was used to determine the effects of test, length, and repetitions on outcome score
for all three tests of auditory processing ability. Individual 2 X 2 repeated-measures two-way ANOVAs
were subsequently conducted for each test to further evaluate interactions.

Results: There was no effect of scoring method on the CST outcome. There was a significant main effect
of repetition use for the FPT and LPFST, in that test scores were greater when corrected for repetitions.
An interaction between test length and repetitions was found for the LPFST only, such that there was a
greater effect of repetition use when a shorter test was administered compared with a longer test.

Conclusions: Test outcome may be affected when test administration procedures are varied from those
used to standardize the test, lending itself to the broader possibility that the overall diagnosis of (C)APD
may be subsequently affected.
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INTRODUCTION

([CJAPD) is a term used to describe listening
difficulties that result from the inability of an
individual’s central auditory nervous system to ap-
propriately integrate auditory input (ASHA, 2005).
(C)APD can manifest in a number of ways, occurring
either as a stand-alone diagnosis or in the presence
of another disorder (ASHA, 2005). According to the
AAA, (C)APD is evaluated using a test battery approach
and is diagnosed after an individual scores two or more
standard deviations (SD) below the mean on two or
more tests of auditory processing ability (AAA, 2010).
Itis estimated that (C)APD affects 2—3% of the pediatric
population and anywhere from 23% to as much as 76%
of adults; however, the prevalence of (C)APD is highly
contested (Stach et al, 1990; Golding et al, 2004;
O’Beirne et al, 2012). Specifically, there is currently a
wealth of controversy surrounding the assessment
and diagnosis of (C)APD, leading some audiologists to
deny that (C)APD is a true clinical disorder (Sykes
et al, 1997; Chermak et al, 1998; Emanuel, 2002; Bellis,
2006; Chermak et al, 2007; Dawes and Bishop, 2009).
There are several factors contributing to the contro-
versy associated with (C)APD. Of primary significance
is the fact that presently, there is no “gold standard” by
which (C)APD is diagnosed nor is there any agreed-
upon standard regarding the inclusion of objective mea-
sures to confirm or deny the presence of the disorder
(Bellis, 2006; AAA, 2010; Emanuel et al, 2011). AAA
(2010), ASHA (2005), and BSA (2011) continue to pro-
mote the use of a patient-specific test battery composed
of sensitive, specific, and efficient behavioral tests to
evaluate for (C)APD. Although AAA (2010) acknowl-
edged situations in which the use of objective auditory
evoked responses may be helpful in the assessment of
(C)APD, issues with cost, equipment availability, and
the length of these procedures have appeared to hinder
the widespread acceptance of such methods (Katz et al,
2002). Resultantly, a diagnosis of (C)APD is often based
solely on behavioral tests interpreted by audiologists,
some of whom, admittedly, have little training in the
area.

A 1998 survey by Chermak, Traynham, Seikel, and
Musiek highlighted the daunting fact that most audiol-
ogists who test for (C)APD were <50% satisfied with the
amount of preparation specific to (C)APD that they had
during their graduate education. Eighty percent of the
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179 respondents reported never taking a class explicitly
dedicated to (C)APD. Furthermore, the mean number of
clinical experience hours earned related to the assess-
ment of (C)APD in children, adults, and the elderly was
less than five hours (Chermak et al, 1998). A follow-up
survey completed by Chermak et al (2007) confirmed
the still-problematic, inadequate training specific to
(C)APD earned during graduate education, citing less
than nine hours of clinical experience related to
(C)APD earned on campus and less than five hours
earned off campus. Unfortunately, this lack of adequate
exposure to (C)APD during the graduate program is not
completely surprising, as a 1997 survey of 40 graduate
programs conducted by Sykes, Tucker, and Herr con-
firmed that of five main areas of audiology (hearing
aids, cochlear implants, tinnitus, vestibular disorders/
dizziness, and [C]APD), (C)APD was viewed as the least
important by faculty members. The present conundrum
of potentially ill-prepared clinicians using behavioral
measures to assess (C)APD is compounded by an addi-
tional acute factor aiding in the controversy; specifically,
not all audiologists, regardless of their familiarity with
(C)APD, may adhere to the guidelines for test adminis-
tration and scoring procedures that were used to stan-
dardize tests of (C)APD, clinically or in research
(McDermott et al, 2016). When audiologists do not
follow these guidelines, not only are the validity and
reliability of the test compromised but the clini-
cal significance of a diagnosis of (C)APD is significantly
diminished.

Bellis (2003) reported that two primary factors exist
that can affect test reliability: patient and procedural
variables. Patient variables are related specifically to
the individual undergoing the assessment and include
patient age, health, intelligence, language skills, and
related disorders. Procedural variables are related to
the test itself and include equipment and test calibra-
tion, practice, ceiling, and floor effects, as well as test
administration and scoring variables (which may in-
clude the number of test items administered, repeating
incorrectly answered test items to give the patient a sec-
ond attempt to answer correctly, and using different
methods to score the same test).

Currently, health care providers are under ever-
increasing pressure to increase clinical productivity
and decrease test time. Various studies and surveys
have documented continued use of test procedures in
audiology that are not best practice to shorten test
time. The most notable example is the continued use
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of monitored live voice and shortened word lists for word
recognition testing (Wiley et al, 1995; Stewart, 2003;
Schoepflin, 2012; Hormsby and Muller, 2013). Multiple
studies also demonstrate researchers and clinicians
using fewer test items than recommended on tests of
auditory processing (Kelly, 2007; Tomlin et al, 2015;
McDermott et al, 2016). In addition, many commercial
auditory processing tests may come without sufficiently
detailed testing information (Friberg and McNamara,
2010). Even when literature is available describing in-
structions for testing, instructions may be ambiguous.
Specifically, instructions regarding repeating test
items may be murky (“Pattern should not be repeated
unless patient was not given a fair chance to hear the
pattern”—Musiek, 1994; Musiek, 2002).

Ultimately, audiologists may vary procedural vari-
ables while administering tests of auditory processing
ability because of a need for shortened test time, un-
clear instructions for a specific test, or a perception that
the patient has not properly heard a test item. In addi-
tion, and as previously mentioned, studies have shown
a lack of clinical education and preparation for this do-
main of audiology. Taken together, these factors may
lead to audiologists administering clinical tests of audi-
tory processing in nonstandard ways. It is not unrea-
sonable to assume that modifying such factors may
affect test outcome and reliability. When this occurs
during (C)APD assessment, the integrity of a (C)APD
diagnosis is subsequently diminished, fueling an ever-
present controversy amid a lack of easily accessible
and agreed-upon objective assessment methods.

METHODOLOGY

11 research procedures used in this study were ap-

proved by the Institutional Review Board at
Towson University. Thirty-seven adults (13 males and
24 females) ranging in age from 50 to 65 years (M =
57.68 years, SD = 4.52) were recruited to participate
in this study. Participants were recruited using flyers
around campus, Towson University faculty email data-
bases, and word of mouth. All participants had unre-
markable otologic and medical histories, and normal
cognitive function as assessed by the Mini-Mental State
Examination (Folstein et al, 1975).

Testing was completed at Towson University in a
double-walled sound-treated test suite. All tests were
administered by the first author as part of a thesis
study. Each evaluation was concluded in one session,
with breaks given to participants as needed. Tympan-
ometry and pure-tone assessment were completed us-
ing a TympStar tympanometry bridge and a GSI-61
two-channel audiometer, respectively. All tests of
(C)APD were administered via compact disc (CD). An
external CD player routed through both channels of
the GSI-61 audiometer was used to present all recorded

materials through Etymotic Research-3A insert ear-
phones. Calibration was performed before each test
so that the VU meter peaked at 0-dB HL for both chan-
nels of the audiometer using the calibration tone pro-
vided on the CD.

All participants had mobile tympanic membranes
(0.2-1.8 mL) with a peak pressure no < —150 daPa.
Participants who demonstrated normal hearing (as de-
fined by thresholds of 25-dB HL or better at all octave
band frequencies from 500 to 4000 Hz, and hearing
thresholds of 55-dB HL or better at 8000 Hz to account
for presbycusis; Cox et al, 2008) with no significant
asymmetries between ears and no air-bone gaps were
subsequently evaluated for (C)APD.

Tests of central auditory processing ability included
the frequency pattern test (FPT; Musiek and Pinheiro,
1987), the competing sentences test (CST; Willeford and
Burleigh, 1994), and the 1000-Hz, male speaker version
of the low-pass filtered speech test (LPFST; Auditec
Inc., St. Louis, MO). Adults were chosen as participants
because of the higher prevalence of (C)APD found in
adults (24-76% in adults aged 55-75 years; 70% in
adults more than 60 years) compared with children
(5%; Chermak, 2016). Tests were selected based on
AAA (2010) and ASHA (2005) guidelines that recom-
mend using a test battery that evaluates a variety of au-
ditory processes including, but not limited to, temporal
processing (e.g., FPT), dichotic listening (e.g., CST),
and monaural low-redundancy speech perception (e.g.,
LPFST) when assessing for (C)APD. Furthermore,
the FPT, CST, and LPFST have been documented
as commonly used behavioral measures of (C)APD
(Emanuel, 2002) with documented sensitivity, specific-
ity, and efficiency values (Musiek et al, 2011).

Test and ear order were randomized for each partic-
ipant. For all tests, each participant was first adminis-
tered the standard number of test items. Following
completion of all test items, any items answered incor-
rectly were repeated and marked separately. All partic-
ipants underwent testing in all conditions. Each test
was then scored by the first author in the following four
conditions: (a) standard number of test items, not in-
cluding repetitions; (b) standard number of test items,
corrected for repetitions; (¢) adapted (shortened) num-
ber of test items, not including repetitions; and (d) adap-
ted (shortened) number of test items, corrected for
repetitions. The adapted number of test items was a
number less than the standard number administered
for each test under the premise that, for time-saving
purposes, clinicians are likely to use fewer test items
rather than a greater number of test items when devi-
ating from standard procedures, as noted in the studies
discussed previously (Kelly, 2007; Tomlin et al, 2015;
McDermott et al, 2016). For the CST only, two scoring
methods were compared to determine if using a stricter
criterion (Musiek and Pinheiro, 1985) would result in
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any difference in the overall test score compared with
using a more lax criterion (Willeford and Burleigh,
1994). Test-specific procedures are outlined in Table 1.

RESULTS

f the 37 adults recruited to participate in this

study, 4 of the 37 volunteers (3 males and 1 fe-
male) were excluded from the study because of a degree
of hearing loss that fell outside of the range defined for
this study. Data were collected and analyzed from the
remaining 33 participants (10 males and 23 females)
who met the inclusion criteria for hearing, middle
ear, and cognitive status. Mean pure-tone audiometric
thresholds by frequency and ear for the male and female
participants are displayed in Table 2 and Figure 1.

Auditory Processing Tests

Preliminary analyses using one-way analysis of var-
iance (ANOVA) revealed no significant effect of gender
on the test score (p > 0.05) and no significant effect of
ear on the test score (p > 0.05). Subsequently, data were
collapsed for gender and ear for all remaining analyses.
Paired samples t-tests determined there was no signif-
icant difference in the test outcome when scoring the CST
using the Willeford and Burleigh (1994) method as com-
pared with the Musiek and Pinheiro (1985) method in any
test condition; therefore, remaining analyses were com-
pleted using scores from the Willeford and Burleigh
(1994) method only.

A 3 X 2 X 2 repeated-measures factorial ANOVA
(test X length X repetitions) was used to determine the
effects of test, length, and repetitions on the outcome
score for all three tests of AP ability. There was a sig-
nificant main effect of test [F(s, 5y = 196.44, p < 0.0001]
on the overall score. Specifically, mean scores were

Table 1. Test-Specific Procedures and Associated Norms

the highest for the CST (99.51%), followed by the
FPT (88.47%). Participants scored the lowest on the
LPFST, with a mean score of 45.64%.

Repeated-measures factorial ANOVA additionally
revealed a main effect of repetition [F(;, 32) = 73.83,
p < 0.0001] on the test score (Figure 2), as well as in-
teractions between the test and use of repetitions,
[F(2, 31 = 39.80, p < 0.0001], and the number of test items
and use of repetitions [F(;, 32) = 8.48, p = 0.006]. Individ-
ual repeated-measures factorial ANOVAs were conducted
for each test to better explore these interactions. The
sphericity assumption was violated in this original (omni-
bus), so all subsequently reported significance values are
the Greenhouse—Geisser-corrected estimates.

FPT

A 2 X 2 (length X repetitions) repeated-measures
two-way ANOVA revealed a significant main effect of
repetition [F(;1, ¢5) = 45.57, p < 0.0001], such that mean
outcome scores were significantly greater overall when
repetitions were used (92.77%) compared with when
repetitions were not used (84.16%). No significant effect
of length [F(1, 65y = 0.00145, p = 0.97] and no interac-
tions between number of test items and use of repeti-
tions [F(1, 65y = 0.12999, p = 0.72], were found.

CST

A 2 X 2 (length X repetitions) repeated-measures
two-way ANOVA revealed no significant effect of repe-
tition [F (4, 65) = 2.781, p = 0.10] on the test score. In ad-
dition, there was no main effect of length [F(;, 65 =
0.278, p = 0.60] on the CST outcome score. There
was no interaction between the number of test items
and use of repetitions [F(q, 65y = 2.779, p = 0.10].

Test Standard Procedure Adapted Procedure Adult Norms

FPT Thirty test items delivered monaurally at a Fifteen test items delivered at the same =80% for
presentation level of 50-dB SL re: 1000-Hz presentation level as outlined in the standard each ear
threshold. procedure.

No repetitions allowed. Repetitions were allowed.

CST Ten sentences with the right ear as the target ear Five target sentences per ear, delivered at the =90% for
and 10 sentences with the left ear as the target same presentation level as outlined in the each ear
ear. Target sentence is presented at 35-dB SL standard procedure.
re: PTA; competing sentence is presented at
50-dB SL re: PTA.

No repetitions allowed. Repetitions were allowed.

LPFST Fifty words delivered monaurally at a Twenty-five test items delivered at the same =78% for

presentation level of 50-dB HL. presentation level as outlined in the standard each ear

No repetitions allowed.

procedure.
Repetitions were allowed.

Note: The standard and adapted procedures were both compared with the adult normative data associated with each test. PTA = pure-tone

average.
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Table 2. Mean Pure-Tone Air Conduction Thresholds per Ear for Male and Female Participants

Gender Ear 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz

Male Right 14 (7.38) 17 (6.75) 15.5 (8.32) 15 (8.82) 23.5 (14.54)
Left 14.5 (6.85) 16 (6.58) 16.5 (7.84) 17 (5.87) 26 (12.65)

Female Right 12.30 (5.81) 11.96 (6.35) 13.26 (6.50) 12.83 (6.88) 19.35 (13.25)
Left 12.39 (6.55) 10.65 (5.29) 12.39 (4.74) 13.91 (7.97) 17.83 (11.16)

Note: The mean pure-tone thresholds in dB HL by frequency and ear for male and female participants are displayed in the table shown above,

with SD values contained in parentheses.

LPFST

A 2 X 2 (length X repetitions) repeated measures
two-way ANOVA revealed a significant main effect of
repetitions [F(1, 65y = 112.40, p < 0.0001]. There was
no significant main effect of length [F(; 65 = 0. 094,
p = 0.78]; however, there was a significant interaction
between the number of test items used and use of rep-
etitions [F(1, ¢5) = 18.01, p < 0.0001]. The interaction is
such that the effect of repetitions is greater when using
a shorted number of test items versus a standard num-
ber of test items, as seen in Figure 3.

DISCUSSION

)APD is an impairment in the ability of a person’s
( central auditory nervous system to appropriately
integrate auditory input that affects both children and
adults to varying percentages (Stach et al, 1990; ASHA,
2005; O’Beirne et al, 2012). At present, controversy sur-
rounding a diagnosis of (C)APD stems from the lack of a

“gold standard” by which to make the diagnosis, multiple
conflicting guidelines for clinical practice, and lack of
buy-in to the theoretical construct of auditory processing.
Diagnosis is further complicated by inadequate academic
and clinical preparation for administering, scoring,
and interpreting behavioral tests of (C)APD (Sykes
et al, 1997; Chermak et al, 1998; Emanuel, 2002; Bellis,
2006; Chermak et al, 2007). To strengthen the clinical
significance of a diagnosis of (C)APD, audiologists must
commit to administering these tests in the same manner
by which the tests were standardized and from which
normative data were developed.

Several studies have emerged in recent years to high-
light the need for improved administration and inter-
pretation of tests of (C)APD (Cacace and McFarland,
2013; Turner, 2013; Wilson and Arnott, 2013). Cacace
and McFarland (2013) expressed the need for more uni-
form test procedures related specifically to the assess-
ment of (C)APD. In fact, the sentiment expressed by
Cacace and McFarland (2013) is strikingly similar to
one articulated by Bellis (2003) a decade prior, when

Mean Audiometric Thresholds
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Figure 1. Mean pure-tone thresholds in dB HL by frequency and ear for male and female participants. R = right; L = left.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Varying Procedures on Tests of Auditory Processing/Pomponio et al

Mean Outcome Scores With and Without the Use of Repetitions
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Figure 2. Mean outcome scores for each test are represented across two conditions: without repetitions of incorrectly answered test
items and including repetitions of incorrectly answered test items. Error bars represent two standard errors above and below the mean.
* represents significant difference between repetition conditions (p < 0.05).

she stated that external test factors must be held con-
stant to improve the overall validity of the test. Wilson
and Arnott (2013) argued that a diagnosis of (C)APD
should be made only when the audiologist explicitly
states which set of diagnostic criteria was used to make
the diagnosis. They propose that some of the apparent
overdiagnosis of (C)APD may be attributable to individ-
ual clinicians diagnosing the disorder based on different

diagnostic criteria. The present study was completed in
an effort to determine the consequences of modifying
standard test procedures and thereby highlight how
such practices may contribute to the overall variability
and controversy surrounding (C)APD. Subsequently,
this study is a means to reemphasize previous calls
to maintain test standardization to reduce variability
and improve diagnostic validity.

Interaction Between Number of Test Items & Use of Repetitions on
LPFST Score
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Figure 3. Abar graph depicting the interaction between the number of test items used and use of repetitions. Error bars represent two
standard errors above and below the mean. The relationship depicted is such that that there was a greater effect of repetition usage for the
adapted (shortened) number of test items compared with the standard (longer) number of test items.
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Several clinically relevant findings have emerged
from the present study. First, the results of this study
support that there is no significant difference in the
CST outcome score when calculated using the Willeford
and Burleigh (1994) method as opposed to the Musiek
and Pinheiro (1985) method. This lack of significance
suggests that clinicians can use the scoring method
with which they feel most comfortable without sacrific-
ing test validity. It should be noted, however, that the
lack of effect found may be due to the perceived ease of
the CST for older adults and its resulting ceiling effects.
Therefore, this finding should be reexamined in future,
larger scale studies.

Second, participants overall scored significantly
worse on the filtered speech test. Previous studies have
repeatedly shown that older adults have more difficulty
understanding speech that has been degraded by the
presence of competing background noise (see Atcherson
et al, 2015 for a review). Filtered speech stimuli have
likewise been degraded, by filtering out important fre-
quency information. Although previous studies have
not examined filtered speech performance in older adults,
the same ability, auditory closure, underlies both speech-
in-noise and filtered speech perception. Poorer pe-
ripheral hearing, central presbycusis, and reduced
cognitive resources have been proposed as possible ex-
planations for this decline in auditory closure ability
with age.

Determining that there was no significant effect
of length on any of the three tests of (C)APD used in
the present study was surprising, but is promising to
both clinicians and patients if confirmed in future stud-
ies. A true lack of effect may suggest that shorter ver-
sions of individual tests may be effective and should be
developed and normed. Alternatively, shorter versions
of some auditory processing tests may be useful as
screening tests for (C)APD. Either of these alternatives
could shorten the length of time needed to administer
the entire (C)APD test battery without sacrificing reli-
ability. AAA (2010) has recommended that assessment
of (C)APD should last no longer than 45 to 60 minutes
in an effort to limit patient fatigue, inattention, and
decline in motivation; in shortening the time of the
(C)APD test battery, clinicians can strive to be more
compliant with these recommendations. A reduction
in the number of test items, however, increases the crit-
ical difference needed to identify statistically different
performance across test sessions and thereby document
improvement in ability due to rehabilitation and/or
maturation (Thornton and Raffin, 1978).

Unlike varying test length, repeating incorrectly an-
swered test items did show a significant effect on the
test outcome. For two of the three tests in the present
study, allowing the patient to respond a second time to
test items initially answered incorrectly yielded a sta-
tistically significant change in the participant’s overall
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adjusted test score compared with his or her original
score. This finding is supported by research that has
shown that adults are more likely to guess unknown an-
swers than children, making responses from adults
more variable than responses form children (Rowley
and Traub, 1977; Huff et al, 2011). By allowing adults
the chance to repeat their answers and thereby in-
creasing the variability of their responses, the use of
repetitions in the present study was found to signifi-
cantly alter test outcome for the FPT and LPFST.
The authors of the present study would propose that
there are several scenarios that could occur when rep-
etitions of incorrectly answered test items are included
in testing:

¢ The person did not hear the stimulus correctly during
its first presentation and answered incorrectly. On
repetition of the stimulus, the person will answer cor-
rectly.

¢ The person truly has (C)APD and believed his/her in-
correct answer to be correct during the first presenta-
tion of the stimulus. The individual will again answer
incorrectly when the stimulus is presented for the sec-
ond time.

¢ The person guessed the answer incorrectly during the
first presentation. When the stimulus is presented for
a second time, the individual will guess again. He or
she will either guess the answer correctly because of
chance (Seashore et al, 1954), or the person will again
guess incorrectly.

Based on the findings in the present study that scores
improved when the test score was adjusted for repeti-
tion use, it is the assumption of the authors that one
or both of the following occurred:

¢ The person did not hear the stimulus correctly during
its first presentation and answered incorrectly. On
repetition of the stimulus, the person answered the
item correctly.

¢ The person guessed the answer incorrectly during the
first presentation. When the stimulus was presented
for a second time, the person guessed the answer cor-
rectly because of chance (Seashore et al, 1954).

It is unclear how often each of these two scenarios oc-
curred in the present study, and thereby, the authors
are unable to make a statement regarding whether or
not the use of repetitions of incorrectly answered test
items lends itself to a more accurate diagnosis of
(C)APD. What is clear, however, is the following impli-
cation: if a clinician decides to repeat incorrectly an-
swered test items and if this is not explicitly allowed
according to test standardization materials, there is a
possibility that the test outcome may be falsely elevated
compared with the participant’s true score. Although to
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the authors’ knowledge no test permits the use of rep-
etitions, tests of (C)APD often do not come with liter-
ature explicitly detailing the procedures by which to
administer the tests (Emanuel, 2002). This may be
problematic when these tests are administered by
audiologists with limited experience specific to the
assessment of (C)APD, who may be more likely to un-
intentionally vary from standard procedures. Further-
more, it is not unlikely to assume that variances in the
preferred test administration methods will nonetheless
occur, regardless of the tester’s experience, as these var-
iances have been documented to occur in relation to
other tests frequently completed as part of a basic au-
diological evaluation (Schoepflin, 2012; Hornsby and
Mueller, 2013).

Finally, there was a significant interaction between
the length of test and repetition for the LPFST. This
illustrates the interrelated nature of various test
modifications and the complexity associated with test
administration. Changing the length or repetitions
allowed for each test may seem like a simple modifica-
tion, but may affect test outcome in unforeseen and/or
unpredictable ways that are not evident in this study.
Reducing test length, as an example, can change the
phonetic balance of word lists for a test like LPFST
and may, therefore, reduce the validity of the test. Fur-
ther study is needed before any changes to present clin-
ical tests can be implemented.

Overall, this study determined that varying certain
test administration procedures alone (e.g., repeating
missed test items) and in conjunction with other vari-
ances (e.g., repeating missed test items and varying
the length of the test) can affect the test outcome. Be-
cause a diagnosis of (C)APD is made after an individual
scores below normal limits on only two or more tests of
(C)APD, changing the outcome on even one test from a
“pass” to a “fail,” or vice versa, could ultimately affect
whether or not a diagnosis of (C)APD is made.

LIMITATIONS AND FUTURE RESEARCH

ecause of time constraints, this study was limited

to the evaluation of the auditory processing abil-
ities of 33 older adults varying in age from 50 to 65
years, using only three tests of auditory processing abil-
ity. In the future, this study should be repeated with a
larger sample of adults with a greater age range. As all
adults in this study were recruited through Towson
University, a more diverse group of participants should
be used in the future. In addition, different tests of au-
ditory processing ability should be used in subsequent
studies. Although the prevalence of (C)APD is higher
in older adults (Stach et al, 1990; Golding et al, 2004),
auditory processing is most frequently evaluated in
school-age children. As such, it is recommended that
a similar study be conducted on the pediatric population

to determine if the results found in the present study
hold true when assessing children. One notable change
in results when assessing children would likely be the
presence of an ear effect on test scores. The lack of ear
effect in the present study is unsurprising, as a right-
ear advantage is often only seen in young children be-
fore the full maturation of the corpus callosum (Bellis,
2003; Whitelaw, 2008). This study evaluated the audi-
tory processing abilities of older adults in whom the cor-
pus callosum is expected to be fully myelinated, and
therefore, no ear effect was expected. Should this study
be completed on young children, results may yield a dif-
ferent outcome.

SUMMARY

his study confirms that varying test administra-

tion procedures has the ability to affect the out-
come of one or more tests of (C)APD and, therefore,
the potential to change the resulting diagnosis of
(C)APD. Unclear test procedures, in addition to the lack
of a “gold standard” diagnostic measure and the limited
widespread use of objective assessment methods, fuel
the controversy currently related to (C)APD. This is fur-
ther complicated when the potential lack of adequate
clinical and academic exposure to (C)APD is considered.
To reduce the variability and increase the clinical sig-
nificance of (C)APD as a true, standalone disorder, au-
diologists must adhere to the test administration and
scoring procedures originally used to standardize the
test.
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