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Auditory Processing Disorders –
Training

Here are the results of a poll taken at the 
SLPs for Evidence Based Practice FB page 
(718 responses). The question was 
"Which of the following applies to the 
instruction that you received on APD in 
your undergrad and/or graduate 
coursework? 40% of the responses 
indicated exposure to the viewpoints of 
proponents and skeptics of APD. 38% of 
the responses indicated no discussion on 
APD. Only 3.1% of the responses 
indicated that their coursework provided
clarity on what APD is and how to treat it.



The percentage of APD diagnoses 
varies with the diagnostic criteria.

Adapted from Wilson & Arnott (2013)



Aetna (2019) Policy on APD
“The reported frequent co-occurrence of APD with other disorders 
affecting listening and/or spoken language comprehension suggests that                              
APD is not, in fact, a distinct clinical entity.”

AAA (2010)

“…several lines of evidence have accumulated over the last 50 years 
definitively establishing (C)APD as a ‘true’ clinical disorder.” 



Why is APD so confusing and so controversial?



There are a number of steps that should occur for 
the establishment of a legitimate disorder starting 
with conceptualization and ending with 
intervention.

conceptualization - the action or process of forming a concept or 
idea of something 



From Conceptualization of a Disorder to 
Intervention
I. Conceptualization of the disorder

II. Test the disorder for legitimacy. Is it a clinical entity?

III. Identify a “gold” or reference standard test for the identification of the 

disorder.

IV. Determine the diagnostic accuracy of the available test protocols using a 

reasonable reference standard test.

V. Use diagnostically accurate test protocols for the identification of the 

presence and absence of the disorder. Establish the diagnosis.

VI. Identify the intervention and determine benefit with pre- and post-

intervention measurements using diagnostically accurate test protocols. 



In order to understand 
APD and determine 
the implications of an 
APD diagnosis, we 
need to evaluate every 
step from 
conceptualization to 
intervention.



For this discussion 

Central Auditory Processing Disorder (CAPD), 
Auditory Processing Disorder (APD), and 
(Central) Auditory Processing Disorder ([C]APD) 
are considered equivalent.



Lecture Outline



From Conceptualization of a Disorder to Intervention

I. Conceptualization of APD

II. Test APD for legitimacy. Is it a clinical entity?

III. Identify a “gold” or reference standard test for the identification of APD.

IV. Determine the diagnostic accuracy of the available APD test protocols 

using a reasonable reference standard test.

V. Use diagnostically accurate test protocols for the identification of the 

presence and absence of the APD. Establish the diagnosis.

VI. Identify the intervention for APD and determine benefit with pre- and 

post- intervention measurements using diagnostically accurate APD test 

protocols. 



I. The Conceptualization of APD



Where did the APD construct come from?

• Some have suggested that the APD construct 
originated from the early work of Dr. Helmer 
Myklebust (AAA, 2010; ASHA, 2005; Bellis and 
Anzalone, 2008; CISG, 2012; Lovett, 2011; Miller, 
2011; Jerger, 2008; Richard, 2011).

construct - an idea or a belief that is based on various 
pieces of evidence which are not always true

https://www.oxfordlearnersdictionaries.com/us/definition/english/construct_2

https://www.oxfordlearnersdictionaries.com/us/definition/english/construct_2


Dr. Helmer Myklebust

• Psychologist

• Worked on the diagnosis and 
remediation of language 
problems in children who 
were deaf or aphasic

• Studied psycho-neurologically 
based learning problems

14



“Auditory Disorders in 
Children: A Manual for 
Differential Diagnosis” 
(Myklebust, 1954)
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Dr. Helmer Myklebust

• Myklebust (1954) wrote that an “…assumption which has 
been made by many specialists is that lack of response to 
sound is an invariable indication of reduced auditory acuity
[elevated pure-tone thresholds]. The assumption implies that 
overt responses will be made invariably. Thus, if a sound is 
presented and there is no overt response the inference is 
that the individual could not hear it and therefore has 
impaired acuity.”

16

overt – open to view (Merriam-Webster)



Dr. Helmer Myklebust

• “This assumption too, must be questioned.  For example, an 
adult with psychogenic deafness does not respond to sound 
normally but his condition is not one of impaired acuity. This 
lack of a direct relationship between poor responsiveness to 
sound and peripheral deafness is encountered frequently in 
children. The younger the child the greater is the possibility 
of such a discrepancy being present.”
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Dr. Helmer Myklebust

• “Therefore, the diagnostician of auditory disorders in 
young children is confronted with the obligation of 
ascertaining, not only whether impaired hearing 
acuity is present, but whether other types of auditory 
disorders which simulate deafness are present.”

18

Infers a limitation on communication in daily life



Dr. Helmer Myklebust

• “One of their fundamental difficulties is that they cannot 
listen: therefore, they cannot direct their attention 
selectively to an expected sound. To them the auditory 
environment does not consist of many individual sounds to 
be used as the immediate situation demands. Their auditory 
world is conglomerate; all sounds having equal importance 
and all being foreground sounds simultaneously.”

19



Dr. Helmer Myklebust

• “One of their fundamental difficulties is that they cannot 
listen: therefore, they cannot direct their attention 
selectively to an expected sound. To them the auditory 
environment does not consist of many individual sounds to 
be used as the immediate situation demands. Their auditory 
world is conglomerate; all sounds having equal importance 
and all being foreground sounds simultaneously.”

20

This describes a speech recognition in noise disorder. An FM system or a 
mild gain hearing aid may be a reasonable form of intervention in this case.



•Myklebust introduced the term auditory disorder as a 
descriptor covering not only peripheral hearing loss 
but problems at higher levels in the auditory system, 
especially as they affect language development.

21

(Jerger, 2008)

Dr. Helmer Myklebust



The Roots of the APD Construct

• The roots of the current APD construct are clearly seen in the writings 
of Willeford (1980).



What is the APD construct?

• The literature on APD is quite confusing.  However, 
here is a relatively simple explanation of the APD 
construct.  Tests, with known sensitivity to the 
presence of a lesion of the central auditory pathways 
(such as a brain tumor), are also sensitive to an APD in 
the absence of a central lesion.  



Willeford (1980)

•“The clinical application of central auditory 

processing (CAP) tests is generally 

acknowledged to have had its genesis with the 

work of Bocca and his colleagues in the early 

1950s (Bocca et al, 1954, 1955).”



Dr. Ettore Bocca

Patient with 
right temporal 
lobe tumor*

Audiological Test Results

Test Right Ear Left Ear

Pure-tone Thresholds Normal Normal

Speech Perception Scores1 95% 90%

Filtered Speech Perception 
Scores2

55% 30%

Bocca et al (1954)

1 at 45 dB SPL, 2 at 50 dB SPL *Tumor – “mass of cells growing where they should not, causing symptoms” (Oxford Dictionary),



Dr. Ettore Bocca

Patient with 
right temporal 
lobe tumor*

Test Right Ear Left Ear

Pure-tone Thresholds Normal Normal

Speech Perception Scores1 95% 90%

Filtered Speech Perception 
Scores2

55% 30%

Bocca et al (1954)

No abnormality revealed

Audiological Test Results

1 at 45 dB SPL, 2 at 50 dB SPL *Tumor – “mass of cells growing where they should not, causing symptoms” (Oxford Dictionary),



Dr. Ettore Bocca

Patient with 
right temporal 
lobe tumor*

Test Right Ear Left Ear

Pure-tone Thresholds Normal Normal

Speech Perception Scores1 95% 90%

Filtered Speech Perception 
Scores2

55% 30%

Bocca et al (1954)

Asymmetrical results consistent with a right temporal lobe tumor

Audiological Test Results

1 at 45 dB SPL, 2 at 50 dB SPL *Tumor – “mass of cells growing where they should not, causing symptoms” (Oxford Dictionary),



Measures of “central auditory function” 
according to Willeford (1980)

• “Dr. George Lynn, of the Wayne State University Medical 

School in Detroit, initially administered these tests to an 

extensive population of neurologically impaired adult 

subjects. These were patients in whom the site and nature of 

the organic damage had been verified by neurologic test 

batteries or surgical intervention and described post 

surgically by the neurologic surgeons.” This work started in 

1968.



Measures (behavioral tests) of “central auditory 
function” according to Willeford (1980)

• “With the realization that as predicted, these four 

[behavioral] tests appeared to measure various aspects of 

central auditory function, they were standardized on normal 

children and then administered to the population of LD 

[learning disabled] children described at the outset.”



The APD Construct

• This is where the confusion begins with the APD construct. 
Willeford conflates the term auditory processing disorder 
with “well-defined lesions in brain and brainstem.” Keep this 
in mind as you go through the literature and lectures on APD. 
Keep asking, “What is the target condition?” This will help 
you to understand the confusing concepts in the APD 
construct.



Willeford (1980)



Willeford (1980)



Willeford (1980)

Target speech is switched 
at 300 ms intervals from 
one ear to the other



How is an APD diagnosed based on the guidelines 
from the American Academy of Audiology (AAA) 
(2010)?
• The diagnosis of an APD according to the guidelines from AAA (2010) 

is simple.  A patient is given a battery of tests with known sensitivity 
to a central auditory lesion.

• According to AAA (2010), “Several audiologists with many years of 
experience in clinical assessment of (C)APD have independently 
agreed on a similar criterion for the diagnosis of (C)APD; that is, a 
score two standard deviations or more below the mean for at least 
one ear on at least two different behavioral central auditory tests 
(e.g., Bellis, 2003; Musiek & Chermak, 1997, 2007).”



How is an APD diagnosed based on AAA 
(2010)?

• “This criterion, which was based largely on studies of 
sensitivity and specificity obtained using various cut-off 
values for various central auditory tests used to identify 
known CANS dysfunction, has also been recommended by 
ASHA (2005b).”



II. Test APD for legitimacy. Is it a clinical entity?



Aetna (2019) Policy on APD
“The reported frequent co-occurrence of APD with other disorders 
affecting listening and/or spoken language comprehension suggests that                              
APD is not, in fact, a distinct clinical entity.”



What is a clinical entity?
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Vermiglio, A. J. (2014). On the clinical entity in audiology:(Central) auditory processing 
and speech recognition in noise disorders. Journal of the American Academy of 
Audiology, 25(9), 904-917.

A clinical entity is a disorder that is 
diagnosed and treated. (General definition)



• Knud Faber - Danish physician

• “Nosography in Modern Internal 
Medicine” (Faber, 1923)

• Nosography is the systematic 
description and classification of 
disease.

• Disease is a disorder of structure 
or function that produces specific 
signs or symptoms. 

Knud Faber
41



• A distinct disease or disorder is 
called a “clinical entity.”

• The clinician “cannot live, 
cannot speak, cannot act 
without” the concept of the 
clinical entity (Faber, 1923). 

42

Knud Faber



“Hippocrates described the clinical 
entity puerperal fever in terms so 
precise, so vivid, that even twenty-five 
hundred years later we have no 
difficulty in reaching a diagnosis from 
the data he presented (King, 1982).”

Hippocrates (460 BC – 370 BC)

Puerperal fever - an abnormal condition that 
results from infection of the placental site 
following delivery



44

• 17th century physician
• The father of British medicine
• The founder of scientific 

nosography

Thomas Sydenham



Sydenham (1676) “Observations of Medicine”

• The preface reviews important principles 
for the practice of medicine.

• It is thought to have been co-authored by 
John Locke (Meynell, 2006).

• Locke was a 17th century philosopher, 
physician and a friend of Thomas 
Sydenham.

• Locke’s work influenced Thomas Jefferson 
and our Declaration of Independence.

John Locke 45



“…Nature, in the production of 
disease, is uniform and consistent; 
so much so, that for the same 
disease in different persons the 
symptoms are for the most part the 
same; and the selfsame 
phenomena that you would 
observe in the sickness of a 
Socrates you would observe in the 
sickness of a simpleton.” 

Sydenham (1676)

Thomas Sydenham
46



“…whoever should accurately describe 
the colour, the taste, the smell, the 
figure of one single violet, would find 
that his description held good, there or 
thereabouts, for all the violets of that 
particular species upon the face of the 
earth.”

Sydenham (1676)

47
Thomas Sydenham



48

Dr. Otto Guttentag was a 
Jewish German physician 
who escaped Nazi Germany 
in 1933. He came to the U.S. 
and became a professor of 
the philosophy of medicine 
at UC San Francisco.

Otto Ernst Guttentag



49

Guttentag (1949) wrote 
“On the Clinical Entity.”  
This paper gives a 
systematic approach for 
the identification of 
legitimate disorders.

Otto Ernst Guttentag



The Clinical Entity in Medicine

• The clinical entity – involves 
factors “a physician observes 
and reflections he makes to 
comprehend a group of patients 
as similar…”

• “The term clinical entity 
denotes a concept of uniformity
in patients…”

Guttentag (1949)

50



The Clinical Entity in Medicine

• “It is the pathologic-physiologic
factor in which the clinical entity 
and the process of diagnosing 
culminate, for it is some actual or 
anticipated limitation of his 
freedom of action which leads 
the patient to the physician…”

Pathologic - altered or caused by disease
Physiologic - characteristic of an organism's healthy 
or normal functioning 51

Guttentag (1949)



The Clinical Entity in Medicine

• The clinical entity is the ultimate 
reference for the entire field of 
medicine.

• “The clinical entity is a concept that 
has been created and is 
perpetuated by physicians to 
facilitate diagnostic and 
therapeutic approaches to the 
individual patient.”

52

Guttentag (1949)



The Food and Drug Administration 
and The Clinical Entity

53



Food and Drug Administration (FDA) (2000)

• “FDA approval of a drug treatment for 
any condition, including those clinical 
entities associated with dementia, 
requires that the condition be 
identified and defined 
unambiguously, that appropriate 
instruments be used for assessment 
and measurement, and that 
appropriately designed clinical trials 
demonstrate safety and effectiveness.”

54



Food and Drug Administration (FDA) (2000)

• “FDA has an interest in all 
aspects of drug development in 
this area, however, the 
important first step would be to 
identify, define and name 
appropriate clinical entities that 
could be the focus of such 
development programs.”

55



Food and Drug Administration (FDA) (2000)

• “Labeling recommending a drug as a 
treatment for a clinical entity that is 
poorly defined is potentially 
misleading, since it would not be 
possible to adequately inform 
clinicians through labeling as to the 
appropriate use of the proposed 
drug treatment.”

56



Food and Drug Administration (FDA) (2000)

• The clinical entity “…must be 
operationally definable, and it must 
identify a reasonably homogeneous
patient group.  The latter two criteria 
are important to ensure the validity 
of the clinical trail supporting the 
claim and to make it possible to 
inform clinicians in labeling about 
the use of the proposed treatment.”

57



The Sydenham-Guttentag Criteria for the 
Clinical Entity

1) The clinical entity must possess an unambiguous definition
(Sydenham, 1676; FDA, 2000).

2) It must represent a homogeneous patient group 
(Sydenham, 1676; Guttentag, 1949, 1950; FDA, 2000).

3) It must represent a perceived limitation (Guttentag, 1949).

4) It must facilitate diagnosis and intervention (Sydenham, 
1676; Guttentag, 1949; FDA, 2000).

Vermiglio (2014)



Unambiguous
Definition

Homogeneous
Patient Group

Perceived
Limitation

Facilitates
Diagnosis

Facilitates
Intervention

Sydenham-Guttentag Criteria 
for the Identification of a 
Clinical Entity

coherent - logical and well-organized : easy to understand 
(Merriam-Webster Dictionary)

Clarity

Vermiglio (2014)



Is APD a legitimate disorder according to the 
Sydenham-Guttentag criteria for the clinical 
entity?



1) Does APD have an unambiguous definition?

unambiguous – only one meaning, clear



Jerger (2009)

“There seem to be more 
descriptions of APD than 
there are children who 
actually have it.”

62

Dr. James Jerger, Founder, American Academy of Audiology.  
Quote taken from a lecture at the American Academy of 
Audiology Conference, Dallas, TX, April 2009 (41:47)



1) Does APD have an unambiguous definition?

No, there are multiple 
meanings for APD.



2) Does APD represent a homogeneous 
patient group?



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 65



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 66
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Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 67

22 Behavioral tests for (C)APD



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 68

Each open cell represents 2 test results that 
are 2 SD below the mean.  In other words, 
each open cell represents a diagnosis of 
(C)APD according to AAA (2010).



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 69

Auditory discrimination for duration– right ear
Poor dichotic digits performance



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 70

Auditory discrimination for duration– right ear
Poor dichotic digits performance

APD



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 71

Poor sound lateralization performance
Poor filtered speech recognition for the left ear



Figure 1.  462 potential subcategories of (C)APD based 
on ASHA (2005) and AAA (2010). 72

APD

Poor sound lateralization performance
Poor filtered speech recognition for the left ear



When using a test 
battery with 22 
tests, it is possible to 
have 462 patients 
with 462 different 
types of APD. 
Clearly APD
represents a
heterogeneous
group of patients.



74

“Although APD testing may be accepted amongst some 
practitioners, an evidence-based approach to testing is 
limited due to the many different batteries of tests 
utilized, the lack of a gold standard test comparison, the 
heterogeneous nature of the patients that have been tested 
…and the uncertain impact on the overall health of the 
patient.”

Excellus          Medical Policy

https://www.excellusbcbs.com/wps/wcm/connect/96ba2660-7632-46f4-87a8-16a6f97e8dac/mp+apd+mpc3+16.pdf?MOD=AJPERES&CACHEID=96ba2660-
7632-46f4-87a8-16a6f97e8dac

https://www.excellusbcbs.com/wps/wcm/connect/96ba2660-7632-46f4-87a8-16a6f97e8dac/mp+apd+mpc3+16.pdf?MOD=AJPERES&CACHEID=96ba2660-7632-46f4-87a8-16a6f97e8dac


2) Does APD represent a homogeneous patient 
group?

No, APD represents a heterogeneous 
group of patients.



3) Does APD represent a perceived limitation 
for the patient?



Dillon et al (2012) questioned the relationship          
between (C)APD test results and a problem in real life 
for the patient.  The authors wrote that “a fail does not 
necessarily indicate that the patient actually has a 
problem!” 

3) Does APD represent a perceived limitation 
for the patient?



• From “Beyond Controversy, The Science behind CAPD” 
by Chermak et al (2017)

• “Since central auditory measures show a significant degree 
of construct validity in neurological models* of CAPD, this 
lack of agreement between observer-report and 
performance-based measures indicates that subjective 
report of listening difficulties is not predictive of true 
CAPD.” 

*based on studies of patients with confirmed lesions of the CANS

3) Does APD represent a perceived limitation 
for the patient?



3) Does APD represent a perceived limitation 
for the patient?

No, according to Dillon et al (2012) and Chermak et al 
(2017), a diagnosis of APD does not necessarily mean 
that the patient has a limitation.



4) Does APD facilitate diagnosis?



Excellus          Medical Policy

•APD testing is “considered not medically necessary, as 
there is insufficient evidence to support the validity of 
the diagnostic tests…”

81www.excellusbcbs.com
https://www.excellusbcbs.com/wps/wcm/connect/96ba2660-7632-46f4-87a8-
16a6f97e8dac/mp+apd+mpc3+14.pdf?MOD=AJPERES&CACHEID=96ba2660-7632-46f4-87a8-
16a6f97e8dac
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“APD diagnosis is based on a large number of tests, 
none of which have robust scientific validity, not 
least because there is no agreed ‘gold standard’     
[aka reference standard] against which validity can be 
assessed.  Management strategies are consequently 
and similarly under-informed.”

British Society of Audiology (2011)



4) Does APD facilitate diagnosis?

No, according to Excellus and the British Society of 
Audiology, there is insufficient evidence to 
support the validity of the diagnostic tests.



5) Does APD facilitate intervention?



Fey et al (2011) in a review of the literature concluded 
that “The evidence base is too small and weak to 
provide clear guidance to speech-language 
pathologists faced with treating children with 
diagnosed APD...” 



5) Does APD facilitate intervention?

No, according to Fey et al (2011) there is insufficient 
evidence to guide SLPs tasked with treating children 
with APD.



Clinical Entity (Legitimate Disorder)

87

Vermiglio (2014)



III. Identify a “gold” or reference standard test 
for the identification of APD.



Reference 
Standard Test

The reference standard test is also 
known as the “gold standard.”

The “gold” or reference standard test represents the best 
method for the detection of the presence and absence of a target 
condition or disorder (Bossuyt et al, 2003).



Index 
Test

Target Condition 
(Clinical Entity)

Reference 
Standard

Diagnostic System



In a diagnostic accuracy study, we determine if an 
index test result (positive or negative) is true or 
false. In other words, we determine the ability of 
the index test to correctly identify the presence 
and absence of a target condition (or target 
disorder, clinical entity).



The diagnostic accuracy of an index test (or the test under 
observation) is expressed in terms of sensitivity and 
specificity.  This concept was developed with the advent of 
radar during WWII. 

Study Area Index Test Target Condition Reference 
Standard

Military Radar Aircraft Visual 
observation

Audiology Behavioral 
test

Central auditory 
site of lesion

MRI



Target Condition: 
Aircraft

Radar Screen

Index test: Radar

Positive test 
result for the 
presence of 
aircraft



Index test says:
Target is present

Reference standard says:
Target is present

PositiveTrue

Reference standard says:



Index test says:
Target is absent

Reference standard says:
Target is present

NegativeFalse

Reference standard says:



Positive

Sensitivity = percentage of true positive results
Sensitivity represents the ability of a test to correctly 

identify the presence of the target disorder.

True



Negative

Specificity = percentage of true negative results
Specificity represents the ability of a test to correctly 

identify the absence of the target disorder.

True



Which test would you rather use in the clinic?

Test A: Sensitivity = 60%, Specificity = 30%

Test B: Sensitivity = 90%, Specificity = 30%

Test C: Sensitivity = 85%, Specificity = 87%



Which test would you rather use in the clinic?

Test A: Sensitivity = 60%, Specificity = 30%

Test B: Sensitivity = 90%, Specificity = 30%

Test C: Sensitivity = 85%, Specificity = 87%



Index test says:
Target is present

Positive

It is not possible to know if 
the index test results are…

When the target condition/disorder
is not clearly described…

…no “gold” or reference 
standard test can be 

identified.

True or False



Which diagnostic criteria has 
the best sensitivity?

Adapted from Wilson & Arnott (2013)



All of these values are positive test battery results. 
Sensitivity is unknown since there is no gold or reference 
standard test to evaluate validity of the diagnostic criteria.

Adapted from Wilson & Arnott (2013)



No Gold or Reference Standard Test for APD

• Aetna (2020), “There is no gold standard investigation for APD and no 

standardized criteria for diagnosis.”

• ASHA (2005), “Because of the variability and the nature of the profiles 

of (C)APD, there exists no absolute gold standard for deriving 

sensitivity and specificity data for tests of central auditory 

dysfunction…”

• Bamiou et al (2015), “…there is no gold standard for [Auditory 

Processing] tests…”



No Gold or Reference Standard Test for APD

• Chermak et al (2017), “…while there might not be a universally 

accepted gold standard, we have a considerable body of research 

demonstrating the efficiency of individual central auditory tests…on 

individuals with confirmed CANS lesions.”



No Gold or Reference Standard Test for APD

• Musiek et al (2011), “Due to the heterogeneity of lesion sites 
and etiologies underlying (C)APD, the use of patients with 
particular CANS pathology is not a perfect “gold standard”;
however, utilizing patients with known lesions of the CANS who 
present with related auditory symptoms in order to assess a 
test’s sensitivity and specificity to known involvement of the 
CANS (e.g., through lesion studies, brain imaging, and other 
methods) provides guidance regarding integrity of the various 
auditory processes and the CANS (AAA, 2010).”



IV. Determine the diagnostic accuracy of the 
available APD test protocols using a reasonable 
“gold” or reference standard test.



Index Test Target Condition 
(Clinical Entity)

Reference Standard

Behavioral
Test(s)

MRI

APD
Behavioral

Test(s)

No Reference Standard

The Presumption from AAA (2010)

Lesion of 
the CANS

?



Gold Standard?

Index Test Target Condition 
(Clinical Entity)

Reference Standard

Behavioral
Test(s)

MRI

APD
Behavioral

Test(s)

No Reference Standard

Lesion of 
the CANS

The Presumption from AAA (2010)



“The gold standard for the diagnosis of a disorder is defined as the 
best available evidence-based methodology for diagnosis. Current 
clinical practice guidelines depend on the use of test batteries due to 
the inherent complexity of any given disorder. This enables a more 
accurate diagnosis. The auditory processing test battery approach8,9

is the best available gold standard approach to APD diagnosis. This 
is based on the best available evidence presented in numerous 
published research papers and clinical experience.”

(2019)



Gold Standard?

Index Test Target Condition 
(Clinical Entity)

Behavioral
Test(s)

MRI

APD
Behavioral

Test(s)

No “Gold” or Reference Standard

Lesion of 
the CANS

Reference Standard Test

“The best available gold standard approach…”



Index Test Target Condition 
(Clinical Entity)

Behavioral
Test(s)

MRI

APD
Behavioral

Test(s)

Lesion of 
the CANS

Gold Standard ?

Behavioral
Test(s)

Reference Standard Test

“The best available gold standard approach…”



Index Test Target Condition 
(Clinical Entity)

Reference Standard Test

APDBehavioral
Test

Behavioral
Test

Behavioral
Test

Behavioral
Test

Behavioral
TestAccording to the STARD statement (Bossuyt et al, 

2003) the reference standard should be an 
independent verification of the index test result.



According to Ransohoff and 
Feinstein (1978), if the 
determination of index test and 
reference standard results are not 
made independently, “several 
biased or erroneous statistical 
associations may give the test a 
falsely high efficacy.” This an 
example of “incorporation bias” 
where the result of the index test is 
incorporated into the evidence 
found with the reference standard.



This type of study has been 
conducted by a number of
authors (Domitz & Schow, 
2000; Elsisy, 2013; Iliadou, 
Bamiou, Kaprinis, Kandylis, 
& Kaprinis, 2009; Keith, 
2009b; Schow, Whitaker, 
Seikel, Brockett, & Domitz
Vieira, 2020; Shiffman, 
1999)



Unfortunately, the 
reference standard test 
batteries used in these 
studies were either poorly 
described or contained 
index tests that were 
similar or perhaps even 
identical to the index test 
under review.



Diagnostic Accuracy of the MAPA-2 APD Test 
Battery (Schow et al., 2020)

• “In this analysis, each individual of the APD group had been 
independently and ‘formally identified’ with a local professional 
‘reference standard’ (Schow et al., 2018).”

• No details are given of the actual reference standard tests or 
test batteries. Apparently, the same reference standard tests 
were not used by the “local professionals.” The reference 
standard was not actually a standard! Without details of the 
reference standard, it is not possible to replicate this study. 
Generalizability of the study results for clinical use is in question.



Diagnostic Accuracy of the MAPA-2 APD Test 
Battery (Schow et al., 2020)

• “The present reference standard is arguably the best available 
method because it, in fact, leads to a group that has been 
identified and is receiving attention all across the United States 
with this APD target condition. These 18 [participants with APD] 
represent those who are considered to have APD in the United 
States, and they are representative of that broad group and not 
just identified by one method alone since no one method had 
been proven to be perfect.”



Diagnostic Accuracy of the MAPA-2 APD Test 
Battery (Schow et al., 2020)

• “If one method had been used for the reference standard, it 
leads to the question: What method would that be? It seems 
apparent that, with the controversies currently surrounding 
APD, any one method would lead to objections.”

• This shows the massive confusion that occurs when 
attempting to determine the diagnostic accuracy of APD 
tests and test batteries. This is why some insurance 
companies state that APD testing is not medically necessary.



National Medical Policy

• Diagnostic tests or therapies for CAPD are “investigational and 
therefore not medically necessary due to lack of scientific evidence 
to support the validity of any diagnostic tests and the efficacy of 
various treatments for CAPD has not been demonstrated.”

119www.healthnet.com
https://www.healthnet.com/static/general/.../capd_oct_07.pdf
https://www.healthnet.com/static/general/unprotected/pdfs/national/policies/CentralA uditoryProcessin
gDisorder.pdf.   Updated March 2015

https://www.healthnet.com/static/general/.../capd_oct_07.pdf
https://www.healthnet.com/static/general/unprotected/pdfs/national/policies/CentralAuditoryProcessingDisorder.pdf


Index Test Target Condition 
(Clinical Entity)

Reference Standard Test

APDBehavioral
Test or Test Battery

According to the STARD statement (Bossuyt et al, 2003) in a 
diagnostic accuracy study, all participants with and without the 
disorder should be tested with exactly the same index and 
reference standard tests. This did not occur in the study by 
Schow et al (2020).

Multiple unknown 
test batteries.



V. Use diagnostically accurate test protocols for 
the identification of the presence and absence of 
the APD. Use these tests to establish the 
diagnosis.



Index Test Target Condition 
(Clinical Entity)

Reference Standard

Behavioral
Test(s)

MRI

APD2
no lesion

Behavioral
Test(s)

No Reference Standard

There are two broad types of APD.

APD1
w/lesion



APD with a Lesion of the CANS

• The etiology of CAPD may be linked to a specific lesion or disorder or 
may be unknown. Causes and risk factors for CAPD may include the 
following (Bamiou, Musiek, & Luxon, 2001; Baran & Musiek, 1999; 
Chermak & Musiek, 2011):

• Neurological disorder, disease, or damage
• Brain injury (e.g., head trauma, meningitis)

• Cerebrovascular disorder (e.g., stroke)

• Degenerative diseases (e.g., multiple sclerosis)

• Exposure to neurotoxins (e.g., heavy metals, organic solvents)

• Lesions of the central nervous system (CNS)

• Seizure disorders

• Other causes

From: ASHA Practice Portal on CAPD



Study Index Test Target Disorder

CANS Lesions

Reference 

Standard 

(Presence)

Reference 

Standard 

(Absence)

Sensitivity Specificity

Musiek & 
Geurkink 

(1982)

Frequency 

Patterns

Brain stem lesions: contusion, 

right brain stem tumor, left brain 

stem tumor, demyelinating 
disease, left upper pons mini-

stroke, left brain stem contusion

Surgically confirmed 
and/or neurologically 

diagnosed

Unclear 30% Unknown

Musiek & 

Pinheiro 

(1987)

Frequency 

Patterns

Brainstem lesions: multiple 

sclerosis, mass lesions, pontine 

contusion

Neurological, 
radiological, and/or

surgical confirmation, or 
abnormal ABR

Negative 

neurologic 

history

45% 88%

Musiek & 
Pinheiro 

(1987)

Frequency 

Patterns

Cerebral lesions essentially 

limited to one hemisphere: 

epileptic foci, mass lesions, 
vascular lesions, damage, trauma

Neurological, 
radiological, and/or

surgical confirmation, or 
abnormal ABR

Negative 

neurologic 

history

83% 88%

Musiek et 

al (2011)
Frequency

Patterns

Cortical lesions that involved but 

not limited to the CANS: tumor, 

epilepsy, stroke unspecified, 

concussion, trauma (bullet 

wound), hematoma

CT Scan or MRI Negative 

neurologic 

history

90% 90%

A
B
C
D
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(Presence)
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83% 88%
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concussion, trauma (bullet 

wound), hematoma

CT Scan or MRI Negative 

neurologic 

history

90% 90%

Frequency 
Patterns

Frequency 
Patterns

Frequency 
Patterns

Frequency 
Patterns



Several classical studies on the diagnostic accuracy 
of various tests for the detection of known central 
auditory nervous system lesions.
Study Index Test(s) Target Condition Reference Standard Test

Penfeld & Evans (1934) Sound localization Temporal lobectomy Surgical confirmation

Bocca et al (1955) Filtered speech Temporal lobe tumors Radiograms and others

Sanchez Longo et  al (1957) Sound localization Temporal lobe lesions Surgical confirmation and others

Milner (1958) Pitch pattern/verbal story recall Temporal lobectomy Surgical confirmation

Sinha (1959) Speech-in-noise Temporal lobe lesions Surgical confirmation

Kimura (1961) Dichotic listening Temporal lobectomy Surgical confirmation

Jerger (1960) Filtered speech Temporal glioblastoma, 
left temporal epilepsy

Electroencephalogram

Katz et al (1963) Staggered spondaic words Unilateral head trauma History, scars, paralysis 
contralateral to affected side

Kurdziel et al (1976) Time compressed speech Diffuse & discrete 
cortical lesions

Surgical confirmation

From Vermiglio (2016)

*Lesion – “an area of damage to the skin or part of the body caused by injury or by illness” (Oxford Dictionary)



Aetna (2019) Policy on APD
“The reported frequent co-occurrence of APD with other disorders 
affecting listening and/or spoken language comprehension suggests that                              
APD is not, in fact, a distinct clinical entity.”

AAA (2010)

“…several lines of evidence have accumulated over the last 50 years 
definitively establishing (C)APD as a ‘true’ clinical disorder.” 

APD1
w/lesion

APD2
no lesion

Reference Standard

Reference Standard



V. Use diagnostically accurate test 
protocols for the identification of the 
presence and absence of the APD. Use 
these tests to establish the diagnosis.

APD1
w/lesion

APD2
no lesion

Research has shown the diagnostic accuracy of
tests used to identify APD with a lesion.

No legitimate research has shown the
diagnostic accuracy of tests used to identify
APD in the absence of a lesion.



Is there any clinical value in 
the test results from an 
APD assessment?



Isn’t APD the same as a speech recognition in 
noise disorder?



FM System

• The FM system is one of group of devices that may be used to 
improve speech perception in the presence of a noisy environment.

• This is accomplished by improving the signal-to-noise ratio. That is by 
raising the level of the speech signal relative to the level of the 
background noise. 

• Arguably the most common characteristic of individuals diagnosed 
with an APD is speech recognition in noise difficulties.



47%

23%

10%

6%

4%

4%

3%

<1%

<1%

<1%

1%

Total votes = 152





Mishra (2014) noted that one of the functions of the medial olivo-cochlear 
(MOC) system is to aid in a listening-in-noise task. Giraud et al. (1997) 
reported that the presence of contralateral noise improved speech 
recognition in noise ability in normal ears. This improvement was almost 
absent when the contralateral noise was delivered to the de-efferented ears 
of vestibular neurotomized patients. Mishra reasoned, since children with 
APD are reported to have speech recognition in noise deficits, and as the 
MOC system appears to improve the ability to recognize speech-in-noise, it 
should follow that a review of the literature would show poor MOC function 
for children diagnosed with APD. 

Isn’t APD the same as a speech recognition in 
noise disorder?



However, Mishra concluded that comparisons across studies are difficult 
due to differences in the study populations and the heterogeneity of 
APD. He noted that “although a MOC efferent hypothesis for modeling 
APD is appealing, a definitive conclusion regarding whether or not the 
MOC system is involved in children with APD cannot be made.” He also 
stated that until APD is precisely defined, a working ad hoc approach 
could be to define the experimental group as listeners with impaired 
speech recognition in noise performance, with normal peripheral 
function and with typical speech-language and learning abilities.

Isn’t APD the same as a speech recognition in 
noise disorder?



Isn’t APD the same as a speech recognition in 
noise disorder?

• Kuk et al (2008) reported that only 26% of their study participants with APD 

had a speech recognition in noise disorder.

• Flanagan et al (2018) reported no significant difference in speech recognition 

in noise ability between groups of children with and without APD.

• Johnston et al (2009) reported that their APD group had better speech 

recognition in noise (HINT) performances than the control group.

• APD intervention for a speech recognition in noise disorder (e.g. FM 

system) has been recommended in the absence of a speech recognition in 

noise assessment (Bellis & Anzalone, 2008).



Terms for 
Speech-in-noise 
Complaints with 
Normal Pure-
tone Thresholds

1. Psychogenic deafness (King, 
1954)

2. Normal-fragile ears (Rupp & 
Phillips, 1969) 

3. Auditory inferiority complex 
(Byrne & Kerr, 1987) 

4. Auditory disability with 
normal hearing (Stephens & 
Rendell, 1988)

5. Selective dysacusis (Narula & 
Mason, 1988) 



Terms for 
Speech-in-noise 
Complaints with 
Normal Pure-
tone Thresholds

6. Obscure auditory dysfunction 
(Saunders & Haggard, 1989)

7. Auditory dysacusis (Jayaram, 
Baguley, & Moffat, 1992) 

8. King-Kopetzky Syndrome 
(Hinchcliffe, 1992) 

9. Idiopathic discriminatory 
dysfunction (Rappaport et al, 
1993) 

10. Auditory processing disorder 
(Pryce et al, 2010)



Isn’t APD the same as a language disorder?



Fey et al (2011)

• Fey et al (2011) “Auditory Processing Disorder and 
Auditory/Language Interventions:  An Evidence-Based Systematic 
Review”

• “This review was developed by the American Speech-Language-
Hearing Association (ASHA) Committee on the Role of the Speech-
Language Pathologist in Identifying and Treating Children With 
Auditory Processing Disorders…”
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Fey et al (2011)

• Fey et al (2011) in a review of the literature concluded that “The 
evidence base is too small and weak to provide clear guidance to 
speech-language pathologists faced with treating children with 
diagnosed APD...” 

• “Clinicians who decide to use auditory interventions should be 
aware of the limitations in the evidence and take special care to 
monitor the spoken and written language status of their young 
clients.”
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Bellis et al (2012)

• Bellis et al (2012) in a response to Fey et al (2011) wrote 
“…auditory interventions are intended to improve auditory 
deficits that have been identified by valid tests of auditory 
function in a targeted, deficit-specific manner.”

• “As emphasized in several formal policy documents, the terms 
‘auditory processing’ and ‘language processing’ are not 
synonymous, and the goal of auditory training is not to 
improve spoken or written language abilities (AAA, 2010; 
ASHA 2005a, 2005b).”
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Fey et al (2012)

• Fey et al (2012) in response to Bellis et al (2012) wrote “Many SLPs 
are confused and frustrated about the myriad definitions of the 
disorder; varying criteria used to describe the clinical profile of 
children who are diagnosed with it: and significant overlap 
between children with APD and those with attention, language, 
and reading disorders. Practicing clinicians are looking for 
evidence-based guidance in serving children with APD.”
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Fey et al (2012)

• “If auditory training is expected to result in changes only in 
auditory-based behavior and auditory neurophysiologic function, it 
is not likely to be an acceptable treatment option to SLPs, who 
seek educationally relevant changes in academic, communication, 
and social performance and learning ability.”
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SLP     Fey
SLP   Kamhi
SLP Richard
SLP/A Geffner, 
AUD Medwetsky
SLP Paul
SLP Ross-Swain
SLP Wallach
SLP Frymark
SLP Schooling 

AUD Bellis, 
AUD Chermak
AUD Weihing
AUD Musiek

SLP   Fey
SLP      Kamhi
SLP      Richard

Review
Fey et al (2011)

Response to 
Review

Bellis et al (2012)

Response to 
Response

Fey et al (2012)
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SLP      Fey
SLP      Kamhi
SLP      Richard
SLP/A  Geffner, 
AUD    Medwetsky
SLP      Paul
SLP      Ross-Swain
SLP      Wallach
SLP      Frymark
SLP      Schooling 

AUD  Bellis, 
AUD  Chermak
AUD  Weihing
AUD  Musiek

SLP      Fey
SLP      Kamhi
SLP      Richard

Review
Fey et al (2011)

Response to 
Review

Bellis et al (2012)

Response to 
Response

Fey et al (2012)
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APD and Language Disorders

• Fey et al (2011) wrote “It is well known that  children 
who have been diagnosed with APD frequently have 
spoken and written language disorders (Sharma, 
Purdy, Kelly, 2009) that may or may not be causally 
associated with the APD.”

147



148

Sharma et al (2009)
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Sharma et al (2009)

Out of 49 children with 
APD, 39 (80%) had a
language impairmentAPD
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?

Sharma et al (2009)

APD
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2 test scores 2 SD below 
the mean, or one score 3 

SD  below the mean 
(ASHA 2005)

Diagnosis of APD based on 5 
behavioral tests

1) Dichotic Digit Test
2) Frequency Pattern Test
3) Random Gap Detection Test
4) Compressed and 

reverberant CVC words
5) 500 Hz tone Masking Level 

Difference

Sharma et al (2009)

APD
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80% had a language 
impairment

Diagnosis of APD based on 5 
behavioral tests

1) Dichotic Digit Test
2) Frequency Pattern Test
3) Random Gap Detection Test
4) Compressed and 

reverberant CVC words
5) 500 Hz tone Masking Level 

Difference

Sharma et al (2009)

APD
2 test scores 2 SD below 
the mean, or one score 3 

SD  below the mean 
(ASHA 2005)
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Since “APD” is an 
ambiguous term, this 
result may not be 
found for similar 
studies that use 
alternate APD test 
protocols.

APD

80% had a language 
impairment

2 test scores 2 SD below 
the mean, or one score 3 

SD  below the mean 
(ASHA 2005)
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Sound Localization
Sound Lateralization
Auditory Discrimination for Frequency
Auditory Discrimination for Intensity
Auditory Discrimination for Duration
Psychophysical Tuning Curves
Phoneme Discrimination
Auditory Sequencing
Auditory Patterns (Frequency)
Gap Detection
Fusion Discrimination
Integration
Forward Masking
Backward Masking
Dichotic Consonant-Vowel
Dichotic Digits
Dichotic Words
Dichotic Sentences
Filtered Speech
Speech in Noise
Speech in Babble Noise
Speech in a Reverberant Environment
Compressed Speech
500 Hz Tone Masking Level Difference

Tests in bold font from Sharma et al (2009)

APD

80% had a language 
impairment

2 test scores 2 SD below 
the mean, or one score 3 

SD  below the mean 
(ASHA 2005)
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Sound Localization
Sound Lateralization
Auditory Discrimination for Frequency
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Phoneme Discrimination
Auditory Sequencing
Auditory Patterns (Frequency)
Gap Detection
Fusion Discrimination
Integration
Forward Masking
Backward Masking
Dichotic Consonant-Vowel
Dichotic Digits
Dichotic Words
Dichotic Sentences
Filtered Speech
Speech in Noise
Speech in Babble Noise
Speech in a Reverberant Environment
Compressed Speech
500 Hz Tone Masking Level Difference

APD

? % had a language 
impairment

2 test scores 2 SD below 
the mean, or one score 3 

SD  below the mean 
(ASHA 2005)
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• Fey et al (2011) wrote “It is well known that  children who 
have been diagnosed with APD frequently have spoken and 
written language disorders (Sharma, Purdy, Kelly, 2009) that 
may or may not be causally associated with the APD.”

158

Results from the Sharma et al (2009) study cannot be generalized 
to all groups of children with APD, especially when there is no 
standardization for an APD test battery.

APD and Language Disorders



Kamhi (2010)

• “A child diagnosed with APD does not need auditory 
interventions. Our systematic review found no evidence that 
auditory interventions provided a unique benefit to auditory, 
language, or academic outcomes. Language interventions are 
just as effective as auditory intervention improving auditory 
abilities (Gillam et al., 2008).”



Further support for the idea that APD is related 
to language is from AAA (2010).
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AAA (2010)

• According to AAA (2010) “perhaps the strongest evidence” 
supporting the relationship between CAPD test results and 
“well-defined lesions of the CANS” are “recent studies 
demonstrating CANS dysfunction in children with perisylvian 
polymicrogyria (Boscariol et al., 2009; Boscariol et al., 
2010).”
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APD1
w/lesion



AAA (2010)

• “The Boscariol reports may offer the strongest evidence to 
date that structural changes in an area of the brain 
associated with auditory and language processing can lead 
to changes in auditory processing and, therefore, in 
language and learning, as well.” 
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Boscariol et al, (2010)

• “Auditory processing disorder in perisylvian syndrome”

• Group 1, 10 patients with perisylvian polymicrogyria

• Group 2, 7 control



Figure 1. Bilateral 
perisylvian 
polymicrogyria

Figure 2. Bilateral 
posterior 
perisylvian 
polymicrogyria



Boscariol et al, (2010)

• Criteria for inclusion in Group 1

• Bilateral perisylvian polymicrogyria or bilateral posterior 
perisylvian polymicrogyria on MRI

• Performance intelligent quotient >80

• Specific language impairment



Boscariol et al (2010)

• “Four children in Group I had pseudobulbar signs.  They had 
abnormal history of drooling, choking, and sucking difficulty during 
the first years of life. There were no neurological changes in the other 
children.”

• Four children in Group I had bilateral perisylvian polymicrogyria and 
six children had bilateral posterior perisylvian polymicrogyria.



Boscariol et al (2010)

• “In conclusion, our data showed auditory processing 
abnormalities in patients with polymicrogyria.”

• Our study suggests “that perisylvian polymicrogyric cortex is 
functionally abnormal.”



AAA (2010)

• “The Boscariol reports may offer the strongest evidence to 
date that structural changes in an area of the brain 
associated with auditory and language processing can lead 
to changes in auditory processing and, therefore, in 
language and learning, as well.” 
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Generalizability of the results from one study 
to a clinic population

• “An adequate description of the demographic and clinical 
characteristics of the participants allows the reader to judge the 
applicability of the study findings to another population.” 

• “Demographic and clinical features of the study population can 
affect measures of diagnostic accuracy. This variability is known 
as spectrum bias. The spectrum effect includes the severity of 
the target condition, demographic features, and comorbidity.”
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The Logical Fallacy of Equivocation



The Logical Fallacy of Equivocation

• An ambiguous word or term is one which has more than one 
meaning (Oxford Living Dictionaries, 2018a). This is significant 
because the logical fallacy of equivocation occurs when an 
ambiguous expression is used in more than one of its meanings 
in a single context (LaBossiere, 2011). According to LaBossiere, 
the logical fallacy of equivocation occurs “…when that context is 
an argument, and the conclusion depends on shifting the 
meaning of the expression while treating it as if it remains the 
same.” This situation is illustrated in the following arguments.



The Logical Fallacy of Equivocation

Premise 1:   That drummer is really sick.

Premise 2:   Anyone who is not well should see a doctor.

Conclusion: Since that drummer is sick, he should see a doctor.
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The Logical Fallacy of Equivocation

Premise 1:   That drummer is really sick.

Premise 2:   Anyone who is not well should see a doctor.

Conclusion: Since that drummer is sick, he should see a doctor.
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Unwell

Technically proficient in a musical way



The Logical Fallacy of Equivocation

Premise 1:   That drummer is really sick.

Premise 2:   Anyone who is not well should see a doctor.

Conclusion: Since that drummer is sick, he should see a doctor.
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Unwell

Technically proficient in a musical way

According to LaBossiere, the logical fallacy of 
equivocation occurs “…when that context is an 
argument, and the conclusion depends on shifting the 
meaning of the expression [sick] while treating it as if 
it remains the same.”



Vermiglio (2018) Response to Chermak et al, p. 83

• Premise 1: An APD may be due to a lesion of the CANS (Chermak et al., 
2017).

• Premise 2: Research has demonstrated that some behavioral tests have 
adequate diagnostic efficiency for the detection of a lesion of the CANS 
(Bamiou et al., 2006; Bocca, Calearo, Cassinari, & Migliavacca, 1955; Musiek, 
Chermak, Weihing, Zappulla, & Nagle, 2011; Sinha, 1959).

• Conclusion: Poor performances on these behavioral tests indicate the 
presence of an APD irrespective of the presence of a lesion of the CANS 
(AAA, 2010).

The Logical Fallacy of Equivocation



The Logical Fallacy of Equivocation

• Premise 1: An APD may be due to a lesion of the CANS (Chermak et al., 
2017).

• Premise 2: Research has demonstrated that some behavioral tests have 
adequate diagnostic efficiency for the detection of a lesion of the CANS 
(Bamiou et al., 2006; Bocca, Calearo, Cassinari, & Migliavacca, 1955; Musiek, 
Chermak, Weihing, Zappulla, & Nagle, 2011; Sinha, 1959).

• Conclusion: Poor performances on these behavioral tests indicate the 
presence of an APD irrespective of the presence of a lesion of the CANS 
(AAA, 2010).

Vermiglio (2018) Response to Chermak et al, p. 83



The Logical Fallacy of Equivocation

• According to LaBossiere, this sort of reasoning is fallacious because 
the evidence merely appears to support the conclusion because the 
same term (APD) is used in the premise and in the conclusion.

• However, because the term APD shifts in meaning, the “evidence” 
does not actually support the conclusion.

Vermiglio (2018) Response to Chermak et al, p. 83

fallacious – based on mistaken belief
https://en.oxforddictionaries.com/definition/fallacious



The Cost of Ambiguity

• The ambiguity of the APD construct forces audiologists, 
speech-language pathologists, and researchers into the logical 
fallacy of equivocation.

• This causes a great deal of confusion when discussing APD with 
colleagues, patients, and family members.

179



Chermak, Illiadou, Bamiou, Musiek (2010) Letter to the 
Editor: Response to Vermiglio, 2018, “The Gold Standard 
and Auditory Processing Disorder”

• “We conclude that the definition of APD is not ambiguous; a 
clinically useful and widely adopted gold standard for the 
diagnosis of APD is in use across the world; and this efficient test 
battery leads to verifiable diagnosis of APD…”



Summary: An APD Diagnosis

1. The legitimacy of APD is in question.

2. The presence of APD cannot be verified in the absence of a lesion of the central 

auditory nervous system due to the absence of a “gold” or reference standard test.

3. Therefore, the diagnostic accuracy of the APD test protocols are unknown.

4. The meaning of an APD diagnosis is unclear.

5. This means that the benefit of intervention cannot be determined.

6. Therefore, the best type of intervention for APD is unknown.

7. The APD construct is perpetuated by the logical fallacy of equivocation.
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