
!"#$%&'()*+,
!"#$%&'("#)"*+,$"'%(-+
./#)'0%1+2%03$&&)"*+
4)&0%#$%+("#+5%$('6$"'+
7$3066$"#(')0"&
!"#$%%$&'(#)$**+,&-./0/,&1112-

!"#$%"$&'($)$*+,'%-".
!"#$%&'&(&)*&+,-.&,/01&20.3+#/4*&546&7.46

/0,1,$%"$2,%$%0,$0).3"+%
)&89:&;546/0+&</1&+;#3&-1.3.4+5+#/4&=5,&>.&5$$.33.6&
+;1/0?;&,/01&8.46#4?&!/013.3&/4&)06#/"/?,&@4"#4.&
/1&>,&$"#$%#4?&/4&+;.&"#4%&#4&!;5+&A#+;#4&+;.&$"5331//=

!"#$$%"$,)1.$456'
!BC3&51.&5D5#"5>".&A#+;&5&-5#6&)06#/"/?,&@4"#4.&
C4"#=#+.6&!BC&)$$.33&=.=>.13;#-
)<+.1&$/=-".+#4?&+;.&$/013.*&?/&+/&,/01&8.46#4?&
!/013.3&/4&)06#/"/?,&@4"#4.&546&-533&+;.&
=0"+#-".E$;/#$.&.F5=

&''-'%).7,$"1$8,70$9+::"1%
!5""&GHHEIJKELMNH
$03+/=.13.1D#$.O506#/"/?,/4"#4.P$/=
C3.&+;.&'()&A#46/A

mailto:customerservice@audiologyonline.com


The applicability and accuracy of the course content may vary by 
the clinical, geographical, and cultural context; you should evaluate 
the course accordingly

As healthcare is rapidly evolving, new findings may change the 
validity of the information presented in this course. Providers 
should always consult the latest research and guidelines from 
professional associations

The interventions discussed in this course may be limited in 
generalizability, requiring practitioners to consider specific 
individual and population factors

The course may not cover all possible risk factors, diagnostic 
methods, or treatment options, and complex cases may require 
additional considerations

Healthcare providers should apply cultural competence and 
sensitivity to ensure effective and respectful care based on their 
patients' diverse needs

Providers should always evaluate the limitations of diagnostic and 
screening tools, considering their potential for false results as well 
as any ethical implications

It is the responsibility of course participants to critically evaluate 
the evidence from multiple sources to guide professional practice

Risks and
Benefits
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Reminders
All CE courses on audiologyonline.com must be 
evidence-based. In evidence-based continuing 
education sessions, the presenter provides:

Evidence-Based

The best available, current, scientific evidence to support a 
particular practice or guideline which can include exploratory 
or pilot study data and the related evidence

Information about his/her clinical expertise, expert opinion, 
and experience in this topic area

Information related to client/patient/caregiver values

An indication of the level of evidence (e.g., systematic 
review, randomized control trial, cohort study, expert 
opinion, etc.) for each piece of evidence presented, ensuring 
clarity on the strength and reliability of the supporting data



History of CAPD
Research began in 1954 with neurological patients, who 
presented with difficulty understanding auditory stimuli 
in the presence of normal hearing

In the 1980s, doctors began research on hemispheric 
specialization in split-brain patients – those who had 
undergone surgical severing of the corpus callosum

In the 1990s, early screening measures emerged, including 
the Buffalo Model and the CHAPPS questionnaire

In the 2000s, Bellis & Chermak’s work established key 
dichotic and temporal battery tests widely used in 
clinical diagnosis

In the 2010s through the present, systematic reviews of 
the literature have been completed to assess diagnostic 
variance and efficacy of interventions 
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Prevalence and 
Etiology of CAPD



CAPD affects between 3-5% of children in 
the United States

Roughly 5% of children referred for audiologic 
evaluation are diagnosed with CAPD 

The National Institutes for Health estimates 
the prevalence of CAPD among children 
with diagnosed learning disabilities is 43%

Prevalence of CAPD



The National Institutes for Health 
estimates that 0.5-1% of adults with 
normal hearing have CAPD

In adults referred to audiology for 
concerns despite normal hearing, about 
0.9% are identified with CAPD

Prevalence of CAPD



Etiology of CAPD
Neurological Conditions: Congenital 
or Acquired 

Lesions or tumors of the CANS
Neurodegenerative disorders 
(e.g. multiple sclerosis)
Cerebrovascular disease (including strokes, 
aneurysms, vascular malformations, etc.)

Traumatic brain injury
Prenatal/neonatal risk factors

Degeneration of CANS (age-related) Imaging after stroke of left MCA



9$)+,$<(6F!(I+>"%+>&'4(+4<J'%(
9$*$)'#.$4>+)(9&?'%<$%?

C;$&;.>"#&".6+%(57&979%$>&+9&3.**7&
6$@$*(8$6&"%&=+5%;,&;(<$@$5R
'7$*+#"%+(#&(3&%;$&;+);$5&".6+%(57&
8"%;<"79&E+#4*.6+#)&%;$&4(58.9&4"**(9.>H&
+9&9%+**&(44.55+#)&.#%+*&ST&7$"59&(*6
-9&"&5$9.*%,&"#7&4(#6+%+(#&5$9%5+4%+#)&
".6+%(57&+#8.%&E$/)/&4;5(#+4&$"5&+#3$4%+(#9H&
4"#&"33$4%&6$@$*(8>$#%&6+985(8(5%+(#"%$*7&

:2$8B84>(81(?*@A

N'()/



CAPD may also share features with:
Autism

Attention deficit hyperactivity disorder

Learning disabilities (including dyslexia)

Language delays and/or disorders

Sensory processing disorder

Comorbidity of CAPD



Evaluation of CAPD

Comprehensive Case History

Observational Tools

Diagnostic Criteria

Diagnostic Evaluation



Common Behavioral Reports/Symptoms

Comprehensive 
Case History
Patient’s personal and family medical history, including 
known or potential genetic abnormalities

Prenatal, perinatal, postnatal history and development

General health status including any significant medical 
conditions or psychological factors

Communication, listening, and auditory skills and behaviors

Social development, linguistic and cultural background

Any prior therapies and/or current treatments

Any etiological basis for auditory deficits – trauma, TBI, 
lesions, degenerative disorders, metabolic dysfunction, etc.

Behavioral characteristics



Common Behavioral Reports/Symptoms

Difficulty understanding 
speech in noise

Problems localizing 
sound sources 

Difficulty hearing on 
the phone

Inconsistent responses to 
requests for information

Difficulty following 
rapid speech

Frequent requests for 
repetition and/or rephrasing

Difficulty following directions

Difficulty or inability to detect 
tone of voice

Difficulty learning a foreign 
language 

Difficulty maintaining 
attention

A tendency to be easily 
distracted

Poor singing or musical ability 

Academic difficulties, 
including reading, spelling 
and/or learning problems
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Diagnostic Criteria

Score > 2 SDs below the mean in 
> 1 ear on 2 different behavioral 
central auditory tests

AAAASHA

Deficit cannot be due to higher order 
language, cognitive, or other factors

Requires performance deficits of:

> 2 SDs below mean on >2 tests

> 3 SDs below mean on 1 test

> 2 SDs below mean on one test when finding is 
accompanied by significant functional difficulty 
in auditory behaviors



Hearing in Noise Test (HINT) 
and Hearing in Noise Test – 

Children (HINT-C)
SCAN-3:C and SCAN-3:A

Jerger and Musiek (2000) recommended direct screening test procedure should include 
dichotic digits task and gap detection test

Screening Tests

Tonal gap detection test

Auditory figure ground

Competing words task

Filtered words

Time compressed sentences

Assess sentence recognition 
in background noise

Use an adaptive (bracketing) 
technique to determine 

subject’s reception threshold 
for sentences in noise 



What specific auditory processes are being 
assessed by the test?

Choosing Tests for Your Battery

1

2

3

4

5

What other nonauditory influences might 
there by on performance?

Are test materials appropriate for age and 
cognitive abilities of person being tested?

Comorbid conditions’ effect on results?

Is normative data available? Are the 
norms valid?



Binaural Interaction tests

Four Test Types

1

2

3

4

Dichotic Listening tests

Monaural Low Redundancy tests

Temporal Patterning and Processing 
tests



These tests require the efficient 
integration of acoustic information 
from both ears to mediate synthesis
Sensitive to brainstem pathology

Examples: 
Masking Level Difference (MLD)
Synthetic Sentence Identification (SSI)

Binaural Interaction Tests
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Speech stimuli have been degraded
The “redundancy” has been reduced

Examples:
Filtered Speech
Time Compressed Sentences

Speech in Noise tests

Monaural Low Redundancy Tests

Sensitive to cortical lesions 
(typically contralateral deficits, 
unless the lesion in the left 
hemisphere is extensive) 

Changes to the frequency, timing, 
and intensity of the original signal

Presented to one ear at a time 
Force the brain to work harder at 
decoding the message



Four subcomponents: 
Ordering
Discrimination
Integration
Masking

Examples:
Gaps In Noise (GIN)
Random Gap Detection Test
Duration Pattern Sequence
Pitch Pattern Sequence/
Frequency Pattern Sequence

Samples from Gaps In Noise test

Temporal Patterning & Processing

12 ms 2 ms 6 ms

6 sec

12 ms

6 sec
No gap

5 sec

5 sec

Inter-stimulus
interval

Inter-stimulus
interval
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Intervention
and Treatment

Auditory Training

Amplification & Accessories

Compensatory Strategies & Support



Auditory Training

Structured, repetitive 
listening exercises to 
improve:

Sound discrimination

Auditory memory
Temporal processing

Sound localization
Auditory closure



Bottom-up Training
Focus on perceptual auditory skills

Top-down Training
Emphasis on cognitive-linguistic skills

Auditory Training

Following multistep oral directions

Auditory memory games

Speech in noise practice

Phoneme discrimination tasks

Temporal gap detection

Dichotic listening



Training Programs and Techniques

Speech in Noise difficulties are 
common with CAPD

Treatment goals include:
Auditory attention

Spatial separation
Temporal resolution

Listening endurance



LiSN & Learn

Ages 6+ (children, adolescents)
Adaptive software trains listener 
in localization & attention to 
speech in spatially separated 
noise

Improves spatial processing and 
real-world listening

Clinician-licensed software

LiSN & Learn interface for Goal Game



Listening and Communication Enhancement 
(LACE) and Lace AI Pro

Designed for teens & adults
Trains user to understand 
degraded & rapid speech in noise
Also exercises working memory
Uses video and interactive 
modules
Shown to improve SiN 
performance and listening 
confidence

Computer/app based

Images courtesy of Lace Auditory Training



Buffalo Model

Designed to address specific auditory profiles
Decoding
         Improves ability to quickly interpret sounds

Tolerance-Fading Memory
         Enhances focus in noisy environments

Integration
        Connects auditory information with other sensory input 

        for improved comprehension

Organization
       Helps with sequencing and structuring auditory

      information effectively AI-generated Image courtesy of Nadia Abbott



Additional Training Ideas

Listen to an audiobook in low-level 
background noise

App-based training:
• SoundStorm
• HearBuilder Auditory Memory

• Train Your Ears EQ Edition



Compensatory Strategies & Support

Classroom Accommodations
Preferential seating

Visual aids and/or outlines of 
materials
Written instructions to support 
verbal directions
Built-in quiet time or listening 
breaks 



Amplification and use of ALDs can 
improve auditory access and reduce 
listening fatigue

Remote microphone and/or FM systems 
also recommended

Amplification & Accessories

Recommendation:
Binaural amplification, fit with mild gain

Use features that enhance speech cues
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