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(Central) 
Auditory Processing 

Disorder
The “New” Frontier

Jimmy

 9 years, 11 months

 4th grade

 Previous diagnosis of sensory processing disorder

 Possible visual deficits

 Difficulty with reading, writing, spelling, and math

 Unremarkable pregnancy

 NICU for 6 hours- breathing concerns

 Medical history significant for recurrent OM with PE tube placement

 Motor skills mildy delayed

 Receives OT services in school 2X/week

 Teacher very concerned; not meeting reading goals, discussing holding him back in 4th grade

Jimmy (2)

Speech-Language Testing (private)

 Mild articulation deficit /s/, /z/

 Phonological processing WNL

 Two tests of language: OWLS-II and TOLD-I:4

 Moderately delayed on OWLS-II; WNL on TOLD-I:4

 Does not qualify for therapy in schools

Full Scale IQ 91 Average
Verbal Comprehension Index 111 High Average
Visual-Spatial Index 94 Average
Fluid Reasoning Index 94 Average
Working Memory Index 67 Extremely Low
Processing Speed Index 89 Low Average

Jimmy (3)

Hearing Evaluation (Peripheral Hearing)

 Type A tympanograms in both ears- normal middle ear function; present ipsilateral reflexes 
at 1000 Hz.

 Pure tone WNL 250-8000 Hz, bilaterally

 Distortion Product Otoacoustic Emissions present and robust from 1500-12,000 Hz

Central Auditory Testing

 Temporal resolution (gap detection) WNL

 Auditory Figure-Ground (BKB-SIN) WNL

 Binaural Integration (competing words, SCAN-3, free recall and directed)

 Scaled scores of 5 and 3, respectively

Jimmy (4)

Central Auditory Tests, cont.

 Dichotic listening (auditory integration/separation)

Staggered Spondaic Word Test (SSW) 

 FOUR test conditions 

right non- competing WNL

right competing >2 SD below normal

left competing >2 SD below normal

left non-competing  WNL

Daignosed with an Auditory Integration Deficit, possibly secondary to sensory 
processing disorder

Recommendations 1. Dichotic listening training
• Informal: listen to an audiobook with an earbud worn ONLY on the weaker ear (left 

ear). Answer questions about the book. (3-4 X per week, 10-15 minutes maximum per 
session) (Bellis)

• Formal (performed by an audiologist): 
Dichotic Interaural Intensity Training (DIID)
CAPDOTS

2. Interhemispheric exercises

• Sports, games, or dance activities requiring bipedal and/or bimanual coordination

• Music lessons (piano, singing)

• Drawing pictures from verbal directions

• Localization activities: Marco Polo, Blind Man’s Bluff, 

3. Prosody training and key word extraction skills for difficulties with non-literal language:

• Read aloud with special emphasis on animation to re-auditorize and reinforce the use 
of rhythm, stress, and intonation

• Key word extraction activities: listening for important words when someone is 
speaking.

• Speech-language intervention for weaknesses in language that were noted by the 
speech-language pathologist

Environmental 
Modifications

Compensatory 
Strategies
Metacognitive Program for 
Treating APD (Hamaguchi, 
ProEd)
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Jimmy (5)

Services Jimmy receives in school based on my diagnosis and 
recommendations:

Services Jimmy receives privately in his community: 

Frontier
the extreme limit of understanding or 

achievement in a particular area

What are we still doing here?

 Auditory Disorders in Children (Myklebust, 1956)
 First to suggest that auditory processing difficulties could be 

separate from hearing and language/learning difficulties

 American Speech Language Hearing Association (ASHA)
 Practice guidelines for AUDs and SLPs

 American Academy of Audiology (AAA)
 Diagnostic criteria for AUDs/ Treatment considerations

 Researchers
 Numerous, and often conflicting

THE PROBLEM
Deficits in auditory perception 
can happen in the presence of 

normal- hearing thresholds

American Academy Audiology 

 CAPD is a disorder of the central auditory nervous system that is 
associated with a number of behavioral manifestations and a variety of 
symptoms, some of which may be quite subtle. The processing of auditory 
information within the CNS is quite complex, involving both serial and 
parallel processing with other sensory and/or higher order brain structures 
and systems (language, attention, executive control). 

 The brain in non-modular, with many regions responsible for the processing 
of information from multiple sensory systems as well as higher order 
cognitive and language functions, the behaviors and symptoms noted in 
individuals with CAPD often overlap with those that are observed in 
individuals with other sensory or cognitive disorders. 

 Multidisciplinary approach to assessment is important. 

American Speech-Language-Hearing 
Association

 ASHA uses the term Central Auditory Processing Disorder (CAPD) to refer to 
deficits in the neural processing of auditory information in the CANS not due 
to higher order language or cognition, as demonstrated by poor performance 
in one or more of the skills listed below (ASHA, 2005). 

 CAPD 

 may lead to, or be associated with, difficulties in higher order language, 
learning, and communication functions.

 may coexist with other disorders (e.g., attention-deficit/hyperactivity 
disorder [ADHD], language impairment, and learning disability).

 CAPD is not due to peripheral hearing loss, which includes conductive 
hearing loss (i.e., outer or middle ear), sensorineural hearing loss at the 
level of the cochlea or auditory nerve, including auditory neuropathy and 
synaptopathy (i.e., hidden hearing loss).
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Auditory Processes (skills) Review
 Auditory discrimination

 Temporal processing

 Auditory pattern recognition

 Temporal aspects of audition, including

 temporal integration;

 temporal resolution (e.g., temporal gap detection);

 temporal ordering; and

 temporal masking

 Binaural processing

 Sound localization and lateralization

 Auditory performance with competing or degraded acoustic signals (including 
dichotic listening; ASHA, 2005)

Central Auditory Processing Functions

 Dichotic Processing

 Ability to attend/ignore 
information when presented to 
both ears simultaneously

 Temporal Processing

 The rate at which you are able to 
process auditory information

 Auditory Closure

 Ability to fill in missing or 
distorted portions of 
the auditory signal and recognize 
the whole message

 Binaural Processing

 The process that involves the 
"fusion" of different auditory 
information presented binaurally, 
or to each ear

 Localization

 The ability of a listener to identify 
the location or origin of a 
detected sound in direction and 
distance

Are we even describing the same 
disorder?
 Audiologist: a stand-alone primary disorder of the central auditory 

pathways

 Speech language pathologist: language processing/auditory 
comprehension deficits

 Psychologist: poor auditory comprehension and auditory memory

 Parent: listening difficulties

 Teacher: difficulty with sound-symbol association needed for reading

 Dr. Google: any combination of the above symptoms

 Pinterest: {{{sigh}}}

Symptoms? 

 Has difficulty locating a sound source

 Has difficulty hearing in noisy background
 Has difficulty listening when there is more than 1 person talking

 Is very sensitive to loud noises or feels uncomfortable in noisy places

 Has severe difficulty comprehending degraded speech (unfamiliar 
accent, muffled etc.)

 Is suspected of having a hearing loss even though hearing is well within 
the normal range

 Finds it difficult to hum along with a tune
 Confuses similar sounding words

 Has difficulty making sense of distorted speech signals

 Often asks for repetition or clarification (e.g. may often say ‘huh?’ for 
more information)

Symptoms… 

 May often ask for instructions to be repeated.
 Has difficulty understanding the emotional status of a speaker.
 Has difficulty making sense of what others are talking about.
 Often misunderstands what others have said.
 Has difficulty following spoken instructions especially multi-step directions.
 Has difficulty following and participating in conversation or discussion.
 Does not understand the tone of voice, has difficulty comprehending a spoken 

message based on the prosodic (rhythm, syllabic stress and intonation) aspects 
of speech.

 Has difficulty answering open-ended questions.
 Has difficulty finding words to express themselves.
 Prefers the use of gestures and facial expressions to words.

Symptoms…

 May speak in a flat, monotonous, expressionless manner.

 May speak with words out of order or muddles sentences (e.g. ‘Daddy car red’).

 May speak in oversimplified short sentences with difficulties in syntax (e.g. ‘dog eat’ 
instead of ‘dog is eating’).

 Mispronounced words, especially long words.

 Is slow in responding to verbal questions.

 Responds inconsistently and inappropriately in conversations.

 Has difficulty in speech-sound discriminations.

 Does not appreciate rhymes.

 Has difficulty blending sounds together.

 Has difficulty manipulating the sounds in words.
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Symptoms…

 Has difficulty applying phonetic skills in reading and spelling..

 Diagnosed as having attention deficit disorder (ADD/ ADHD).

 Is easily distracted by noises.

 Has a short attention span.

 Has difficulty focusing during conversations.

 Forgets information that is easily heard.

Acquired vs. “Developmental” APD

Acquired (secondary) APD arises from an acquired medical 
illness, injury, or secondary to hearing-impairment. 

Developmental Auditory Processing Disorder describes a 
phenomenon of listening difficulties despite normal pure-
tone thresholds with the absence of any identifiable 
auditory pathology.

Acquired APD: Possible Causes

Age-related changes in the CANS

Brain injury (TBI, stroke)

Degenerative disease (Multiple sclerosis)

Seizure disorders

If you are an SLP, how would you treat functional auditory deficits in this 
population? Would you call it APD?

Developmental APD: Possible Causes

 Neuromaturational delay
Genetics

Auditory deprivation secondary to OM

 Prenatal/Neonatal Issues
Anoxia/hypoxia

 Low birth weight

Prematurity

Prenatal drug exposure

If you are an SLP, do you have clients on your caseload that have a 
history of the above? What other deficits do they have?
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Agreement…

 It is possible for an individual to exhibit weaknesses processing 
information using the auditory modality that cannot be 
explained by hearing loss or other conditions.

 The CANS is vast and complex.

 The act of processing speech is very complex and involves the 
engagement of auditory, cognitive, and language mechanisms, 
often simultaneously (Medwetsky, 2011).

 Acoustic and phonemic processing cannot be cleanly separated 
from one another or from higher-order linguistic influences

 Multidisciplinary assessment is crucial.

Disagreement
For the record, professional differences of opinion are good. It makes our positions stronger and 
shouldn’t be discouraged. However, it shouldn’t cause poor practice patterns.

 Who is eligible for the diagnosis?

 Age, cognition, attention, co-morbid conditions

 Which tests are appropriate?

 Non-speech only, speech, norm-referenced, checklists

 A diagnostic criteria

 Two standard deviations on two tests, pattern-based, process-based

 Treatment

 Amplification, accommodations, direct therapy

 Who should do the treatment? AUDs? SLPs?

Cringe-worthy research

Using Different Criteria to Diagnose (Central) Auditory Processing Disorder: 
How Big a Difference Does It Make?
Wayne J. Wilson & Wendy Arnott J Speech Lang Hear Res 2013;56 63-70

• Researchers found 9 different levels of diagnostic criteria audiologists had used.

• Patient failed:
• 1 test monaurally   (96%)

• 1 test binaurally

• 2 tests monaurally

• 1 test monaurally, using non-speech sounds

• 2 tests at least monaurally (one non-speech / one speech) 

• 1 test using non-speech sounds binaurally

• 2 tests binaurally

• 2 tests binaurally (one non-speech / one speech)

• Failed any tests in a pattern strictly consistent with the sub-profiles offered by known models of APD (7.3%)

• The rates of potential (C)APD diagnosis ranged from 7.3% for the strictest criteria to 
96.0% for the most lenient criteria.

Retrospective examination of clinical findings in school-age children assessed for 
Auditory Processing Disorder In Arkansas
Natalie Benafield, AuD. CCC-A, Beula Magimairaj, Ph.D., CCC-SLP, Donna Smiley, Ph.D., CCC-A, Naveen Nagaraj, Ph.D., CCC-A , 
Lauren Csonka, B.S. 

 Tested between 2013-3017 at Arkansas Children’s Hospital and UCA SLHC
 57 subjects: 29 male, 28 female
 Ages: 7; 6- 18;0 (Mean= 9;4)

• CORE language score: Mean = 87
• Full Scale IQ: Mean= 91, Median= 91
• Non-Verbal: Mean= 92, Median= 91
• Verbal: Mean= 95, Median= 88
• NO multi-disciplinary assessment in 

over half of the cases.
• No consistent diagnostic criteria was 

found, even among audiologists in 
the same facility. 

Criticisms of Original Criteria

 Overly restrictive nature of the definition disregarding 
possible interdependency of auditory and spoken language 
processing

 To expect that an auditory-specific deficit will exist in all 
cases of CAPD to the exclusion of deficits in any other 
sensory modality appears to be neuro-physiologically 
untenable in light of our current knowledge of the incredible 
interconnectedness of nervous system function
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Is it time for a Change?

 There is increasing evidence supporting a global-to-local (or 
coarse-to-fine) hypothesis in real-world sensory perceptual 
processing. 
 Perceptual processing does not only consist of acoustic characteristics 

of the signal but also to the early access to the global properties of 
language itself (familiarity with speech sounds of the language, 
attention, memory, etc.). Those higher order process actually 
FACILITATE  the processing of the lower-level details.

 Rather than insisting on a modality-specific definition of CAPD, should we mold our 
conceptualization of the disorder to fit what is known about the 
incredible interconnectedness of the central nervous system while, at the same 
time, retaining primary focus on the auditory manifestations of central nervous system 
dysfunction?

Point of View (Dillon & Cameron, 2021)

1. Understand that the processes required for speech 
understanding cannot occur without appropriate attention, 
short-term memory, and working memory (we cannot preclude 
top-down influences).

2. Our desire to NOT interpret a deficit as an APD if it is caused by 
a cognitive (significant language) deficit is appropriate. HOW 
we do that is the issue. 

3. Do we withhold diagnosis and treatment for an individual with 
APD simply because they have a deficit in another area?

What would change look like?

 Audiologists and Speech-Language Pathologists

 Acknowledge the confounds that exist when testing a child with APD

 Require speech-language testing before testing for APD

 Make specific APD treatment recommendations based on auditory skill weaknesses

 Even auditory skills must be taught in a contextualized manner (some bottom-up, lots of top-down)

 Understand that performance on tests of APD may not transfer to real-world function

 Advocacy efforts

 Working with professional and consumer organizations for third-party payment of treatment for APD

 Understand the law regarding children and adults with APD (IDEA, ADA)

 Much more research

 Better normative data and construct validity

 Deficit-specific intervention

 Stepping out of our comfort zone

Screening for APD - Informal

 Case History information

 Checklists: 

 Screening Instrument for Targeting Educational Risk (SIFTER)

 Fisher's Auditory Checklist (www.edaud.org)

 Children’s Auditory Performance Scale (CHAPS) (www.edaud.org)

Screening for APD - Formal

• Pearson
• Screening subtests only

Screening Test for Auditory Processing Disorders (SCAN-3)

• Western Psychological Services
• Phonologic processing and auditory memory indexes

Subtests of the TAPS: 4 

• Pearson
• Norms for children as young as 3:6

Auditory Skills Assessment

Subtests of other standardized assessments?

When referring, two questions to ask...

1. What is the purpose of the evaluation?

o To help the child get services in school?

o To find an etiology for the functional deficits?

o To add appropriate goals for treatment?

o Because you are doubting another diagnosis?

2. How will the results of the evaluation impact the current educational or therapeutic 
services?

o Who will provide specific APD services?

o Are classroom accommodations the only option?
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Change can be hard, 
but sometimes it’s for 

the best!

Conditions (co-morbid or differential?)

 Specific language impairment

 Autism

 Attention Deficit (Hyperactivity) Disorder

 Neurodevelopmental Disability

 Dyslexia

 Sensory processing disorder

 Anxiety disorder

 Trauma

 Non-verbal learning disability

Differential diagnosis:

 Hearing Loss

 Language Delay

 ADD/ADHD

 Intellectual deficits

CAPD

 Difficulty hearing in background noise

 Difficulty following complex oral 
directions

 Inconsistent responses to auditory stimuli

 Short auditory attention span; fatigues 
easily during listening activities

 Academic difficulties associated with 
reading and spelling skills

 Difficulty concentrating; may seem to be 
“Daydreaming”

 Frequent requests for verbal repetition or 
often says “Huh”, “What”

Differential diagnosis

 Hearing Loss

 Language Delay

 ADD/ADHD

 Intellectual deficits

CAPD

 Difficulty hearing in background noise

 Difficulty following complex oral 
directions

 Inconsistent responses to auditory stimuli

 Short auditory attention span; fatigues 
easily during listening activities

 Academic difficulties associated with 
reading and spelling skills

 Difficulty concentrating; may seem to be 
“Daydreaming”

 Frequent requests for verbal repetition or 
often says “Huh”, “What”

Differential vs. Co-Morbid Diagnosis

 What’s the overall goal of testing for APD?

 Qualification for services due to a disorder or identifying co-morbid 
issues in order to improve function?

 Can you TRULY make a differential diagnosis with just behavioral 
testing??

 Qualification for services is a mute point because in the state of 
Arkansas APD doesn’t qualify you for any services regardless of the 
degree of diagnosis

 So, for Arkansas diagnosticians in particular our goal should be to 
identify listening deficits so we can improve our patient’s function and 
their quality of life
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Who should be tested??

 Previous criteria was:

 Normal hearing

 No one with more then a mild language disorder

 Normal/near normal articulation (for understanding responses)

 No other primary diagnosis (ie- Autism, learning disabilities, cognitive deficits, etc.)

 IQ of 85 or higher

 8+ years old

 ADD/ADHD confirmed and treated

 But if we are looking to just identify deficits to address, then we should be 
willing to test a wider population because we know that auditory deficits can be 
impactful to other abilities

New populations to consider

 People with hearing loss

 People with intellectual deficits

 Those with a diagnosis of a language disorder/delay

 People who have had a TBI

 Veterans with blast exposure

 Children younger then 8 years old

 We can TEST younger to ID deficits, but should wait until 7-8 to DIAGNOSIS

 Autistic individuals

 People with AD/HD

 People with other developmental delays/disabilities

 Children with dyslexia

Alternative ways to view assessment
 Buffalo Model

 Uses the Central Test Battery 

 Phonemic Synthesis Test, Staggered Spondaic Word (SSW), W22 Speech in Noise Test

 Profiles

 Bellis/Ferre Model

 Uses tests based on the patients concerns and other test data

 Profiles

 3 primary - Auditory decoding deficit, Prosodic deficit, Integration deficit

 2 secondary – Associative deficit, Out-put organization deficit

 Debbie Moncrieff (doesn’t have a coined name for her model)

 Tests

 SCAN-3, Randomized Dichotic Digits, Dichotic Words Tests, Words in Noise Test, LiSN-S

 Profiles

 Amblyaudia, Dichotic Dysaudia, Amblyaudia +

Intervention/Therapy Options

 For best outcomes, APD intervention should be 
approached from three main categories:
 Environmental Modifications

 Compensatory Strategies

 Remediation Activities

 The goal is to increase the child’s ability to use 
information presented in the auditory mode

Environmental 
modifications 

(enhancement of 
signal and 
listening 

environment)

Auditory 
training

Acoustic 
enhancement training

Bottom-up: Direct skills 
remediation

Cognitive (self-
instruction, cognitive 

problem solving, 
assertiveness training)

Meta-Cognitive

Language strategies
Environmental  

accommodations/ 
management

Top-down: Compensatory 
strategies

Classroom Modifications & Accommodations

 Physical modifications of the classroom

 Lower reverberation times and decrease background noise

 Add carpet/rugs

 Chair leg dampers

 Add acoustic panels/sound barriers to the wall and/or ceilings

 Improve listening conditions behaviorally

 Preferential seating

 Quiet study area to complete work

 Instructions and information should be “chunked”

 Don’t just repeat- Rephrase information

 Use visual information, written instructions, lists with key terms/concepts 

 Students should advocate for themselves

 Ask for clarification if/when needed
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Compensatory Strategies

 Active Listening Training
 Teach effortful listening behaviors, such as whole body 

listening to enhance access to the message; avoid “passive” 
listening

 Teach problem-solving skills to address communication 
breakdowns 

Remediation Activities

 Informal activities

 Games/activities that build on the weak skills:

 Sports, games, or dance activities requiring bipedal and/or bimanual 
coordination

Music lessons (piano, singing)

 Drawing pictures from verbal directions

 Building auditory memory

Formal Therapy Programs

 Buffalo Model

 Phonemic Training Program (PTP)

 Retraining phonetically encoded errors, trains clients how to recognize specific phonemes

 Phonemic Synthesis Program (PS)

 Moves the client from phoneme recognition to connecting sounds to words

 Words in Noise Training (WINT)

 Uses recorded words and trains the client in the basic auditory process of identifying and 
understanding speech in background noise

 Auditory Rehabilitation for Interaural Asymmetry (ARIA) 

 Developed by Debbie Moncrieff, Ph.D. at University of Memphis

 4 one-hour sessions across consecutive weeks

 20min of training, 20min of rest, 20min of training

 Begin with a 20dB interaural asymmetry b/w ears favoring dominant ear

 Increase in 5dB steps three times, then increase in 1dB steps

Formal Therapy Programs

 CAPDOTS

 An online training program, designed for individuals 5+

 CAPDOTS Integrated is used to treat binaural integration deficits

 CAPDOTS Selected is used to treat binaural separation deficits

 Acoustic Pioneer - Feather Squadron

 iPad app that is designed to measure and improve a range of auditory processing 
abilities

 Designed for children 5+

 Fun, colorful game; similar to angry birds

 Can be used for diagnostics and therapy

Formal Therapy Programs

 Constraint-Induced Auditory Therapy (CIAT)

 A dichotic listening therapy program

 Designed for individuals with specific ear deficits

 Children with dyslexia, people with hypersensitivity to noise, adults with aphasia

 Consists of numbers, syllables, words and senstences of various lengths

 Also includes short stories, fables and a longer story

 Listener hears the target information in one ear and similar sound in the opposite ear 
(ex. Number to number) or multi-talker babble

Service delivery

 Where does therapy occur?

 In the schools

 Private practice

 Home

 Deficit versus Disorder

 Medical disorder vs Educational deficit

 Educational disabilities occur on a continuum

 Deficit in the educational setting allows for flexibility for 
addressing a range of issues
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(C)APD and IDEA

 APD is not one of the 13 specific disabilities to 
qualify for an IEP
 Depending on specific state laws- APD could be lumped 

under SLD, OHI or SLI and therefore qualify for an IEP

 Generally these kids will receive a 504 outlining 
all necessary recommendations

Assistive Listening Technology

 Increase signal to noise ratio to improve listening environment
 Personal FM system

 Classroom soundfield system

 Personal hearing aids

 Mild-gain with speech-in-noise processing

 Assistive technology should be considered a short-term solution

Auditory therapy is the long-term solution

What the literature says about assistive 
technology and APD

 Beck and Danhauer (2019) found that- remote microphone (RM) systems 
perform well for people with APD, dyslexia, autism spectrum disorder, and 
attention and other learning disorders. 

 RM systems also have therapeutic benefits including improved cortical auditory-
evoked potential, auditory brainstem response, frequency discrimination, binaural 
temporal resolution, frequency pattern recognition, and auditory working memory.

 People with hearing difficulties (HD), including those with neurocognitive disorders 
and TBIs, often experience significant QoL benefits from sophisticated hearing aids 
coupled to FM and RM systems.

 Roup et al (2018)  suggest that if fitting mild-gain hearing aids you should 
provide minimal gain (5-10dB) for soft and and conversational level inputs, in 
the mid- to high- frequencies. 

What the literature says about assistive 
technology and APD

 Kuk et al. (2008) 

 Looked at children with APD who were fit with amplification. 6 months post fitting they found 
that HAs with omnidirectional microphones did not improve speech in noise understanding but 
HAs with directional microphones plus noise reduction provided significant improvements in 
speech recognition in noise, compared to unaided. 

 Keith & Purdy (2014) 

 When deciding on the order of treatment (bottom-up vs. top-down) you should address 
audibility first and foremost. Amplification is a bottom-up treatment for APD; however, they 
are complementary to other therapies and could potentially accelerate the effectiveness. 

 Recorded gains in auditory function post fitting showed improvements in memory and 
phonological awareness. Long-term observation of children who were fit with hearing aids 
showed that most children only needed the devices for ~2 years suggestive of positive 
neuroplastic change from the amplification. 

“Audiograms don’t talk, patients do. 
Listen to your patients.”

-- Gail Whitelaw, Ph.D --
Associate Professor & Clinical Director

Ohio State University

Case study- #1

 23-year-old female

 Previous diagnosis of APD from when she was a teenager

 Reports having difficulty hearing and focusing in the presence of background 
noise

 Reports that she regularly misses parts of instructions and/or conversations and 
has difficulty retaining all parts of multi-step directions. 

 Family history of hearing loss and APD (brother)

 TBI in 2016 in which her head impacted the ground and bounced multiple times

 Has been cleared by a neurologist, but still experiences blurred vision, nausea, 
headache fatigue after long periods of concentration 

 Had a diagnosis of learning disorder NOS in 2010

 Further testing in 2014 showed it was specific to reading and mathematic calculation 
fluency
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Case study- #1

 Peripheral Hearing Test Results:

 Hearing was within normal limits bilaterally Type A tympanograms

 Word Rec was 92% (right) and 96% (left) at 50dB presentation level

 Passed OAEs bilaterally

 APD Test Results:

 Filtered Words: 76% (right) and 84% (left) at 50dB presentation level

 Pitch Pattern: 90% (right) and 93% (left)

 Competing Sentences: 100% (right) and 82.5% (left)

 Dichotic Digits: 82.5% (right) and 80% (left)

Case study- #1
 Recommendations & Intervention

 Was referred for speech & language evaluation as well

 SCAT-BI indicated cognitive and linguistic abilities were WNL

 RBMT-3 and FAVRES showed a mix of scores from normal to severe on categories

 Weaknesses= higher-level thinking, verbal reasoning, organization of information and executive functioning skils

 Therapy- 1x/week for 60 mins

 Trial of amplification

 Roger Focus on the right/left ear, coupled with a roger Pen

 6 week trial, saw benefit but overall didn’t like the uneven feeling of auditory input and still struggled with 
understanding in background noise

 Did note that she felt like processing/understanding was better when wearing the Focus on her right ear

 Oticon OPN S 2 mini RITE bilateral fitting

 Mild gain (10-12dB) at 1kHz-5kHz in the low and mid input levels

 Open fit domes

 Regular program and a speech in noise program

 Connected to her cellphone so she has more control of volume, program changes, etc.

Case study- #2 

 50-year-old female

 Reports having extreme difficulty hearing and focusing in the presence of background 
noise

 During COVID all 5 college-age children returned home and noticed that she was 
retreating to her bedroom often because she struggled to keep up with conversations

 Followed up with a psychiatrist in regard to the social isolation and how it was negatively 
impacting the herself and the family

 Was diagnosed with anxiety and ADHD

 Car accident in 2013

 Broken jaw, whiplash and concussion

 Has had several hearing tests, but always normal

 Struggle with understating in background noise and understanding what people are saying 
has started to negatively impact her job

Case study- #2

 Peripheral Hearing Test Results:

 Hearing was essentially normal. A mild elevation at 6kHz in the right ear.

 Type A tympanograms

 Word Rec was 96% (right) and 100% (left) at 50dB presentation level

 Passed OAEs bilaterally

 APD Test Results:

 Filtered Words: 72% (right) and 56% (left) at 50dB presentation level

 Pitch Pattern: 95% (right) and 100% (left)

 Competing Sentences: 37% (right) and 33% (left)

 Dichotic Digits: 62.5% (right) and 37.5% (left)

Case study- #2
 Recommendations & Intervention

 Trial of amplification

 Going to trial bilateral open fit RITE hearing aids

 Auditory Therapy

 Compensatory strategies

 Closed caption on videos and virtual meetings

 Written agendas and/or outlines for meetings

 1-on-1 meetings versus group meetings when possible

 Let communication partner(s) know about her listening difficulties

Materials
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Apps/Games for Intervention 
(some require professional assistance, and some do not)

Auditory Discrimination Training
 Many available for free from App Store, Google Play, online 

 Identify Sounds, Touch the Sound, Sound Match, Audio Pairs, Ear Pairs, OZ Phonics 1, 
Phonetic Birds

Pattern Recognition/Prosodic Training
 Simon – available as a toy, App Store, Google Play. (free)

 Drums Challenge- available on App Store (MusiGames Studio) ($1.99)

Auditory Figure-Ground Listening Training (listening-in-noise deficits)
 White Noise App (TMSoft) – available from the App Store & Google Play. (free)

 Auditory Figure-Ground AFG (Foundations Developmental House)- available for iPad 
only. ($24.99)

 ableCLIX – iPad only (free)

Apps/Games for Intervention 
(some require professional assistance, and some do not)

Dichotic Listening Training
 iDichotic – available from the App Store (Bergen fMRI Group). $10

 Acoustic Pioneer- available from App Store, Google Pl

 Zoo Caper Skyscraper-available from App Store, Google Play, and online (Acoustic Pioneer)

 Must work with licensed professional for administration

Interhemispheric Transfer Exercises

 No apps- doesn’t work that way…

 Bop-It – available as a toy or as an app (android). $2.99

 Any activity that requires crossing midline, preferably while processing speech

 Martial arts, dance class

For all auditory skills…musical training

References
American Academy of Audiology (2010). Diagnosis, treatment and management of children and adults with central auditory processing 

disorder [Clinical Practice Guidelines]. Retrieved      from www.audiology.org/resources/documentlibrary/Documents/CAPD 
Guidelines 8-2010.pdf.

American Speech-Language-Hearing Association. (2005). (Central) Auditory Processing Disorders [Technical Report]. Available from 
www.asha.org/policy.

Benafield, N., Magimairaj, B., Smiley, D., Nagaraj, N., Csonka, L. (2018). Retrospective Examination of Clinical Findings in School-
Age Children Assessed for Auditory Processing Disorder in Arkansas. Poster Session at the Annual Convention of the American-
Speech-Language-Hearing Association, Boston, MA. 

Cameron, S. Glyde, H. & Dillon, H. (2012). Efficacy of the LiSN & Learn Auditory Training Software: Randomized Blinded Controlled 
Study. Audiology Research, 2. DOI: http://dx.doi.org/10.4081/audiores.2012.e15

Cameron, S., Glyde H. , Dillon, H.,King, & Gillies (2015). Results from a national central auditory processing disorder service: A “real 
world” assessment of diagnostic practices and remediation for CAPD. Seminars in Hearing, 36, 216-236.

Dillon, H.& Cameron, Sharon (2021). Separating the Causes of Listening Difficulties in Children. Ear and Hearing. 42(5):1097-1108. 
DOI:10.1097/AUD.0000000000001069.

Ferguson, M., Hall, R., Riley, A, & Moore, D. (2011). Communication, listening, cognitive and speech perception skills in children with 
APD or SLI. Journal of Speech, Language, and Hearing Research, 54, 211-227.

Jerger, J. (2009). The concept of auditory processing disorder: A brief history. In A. Cacace & D. McFarland (Eds.), Controversies in 
central auditory processing disorder (pp. 1–14). San Diego, CA: Plural.

Johnson, C. D., & Seaton, J. B. (2021). Educational Audiology Handbook, 3rd Edition. San Diego, CA: Plural Publishing.

References

Magimairaj, B., Nagaraj., N., & Benafield, N. (2018). Children’s speech perception in noise: Evidence for dissociation from language and 
working memory. Journal of Speech, Language, and Hearing Research. 61(5):1294-1305.

Magimairaj, B., Nagarah, N, Sergeev, A., & Benafield, N. (2020). Comparison of Auditory, Language, Memory, and Attention Abilities in 
Children with and without Listening Difficulties. American Journal of Audiology, 29 (4), 710-727.

Magimairaj, B. M., Nagaraj, N., Sergeev, A., Benafield, N. D. (Nov. 2019). Comparing Memory, Attention, and Language Abilities in Children 
with and without listening difficulties in Noise. Poster Session presented at ASHA 2019 Convention, American Speech Language 
Hearing Association, Orlando, FL. 

Medwetsky, L. (2011). Spoken language processing model: Bridging auditory and language processing to guide assessment and intervention. 
Language, Speech, and Hearing Services in Schools, 42, 286–296.

Moore, D., Sieswerda, S., Grainger, et al., (2017). Referral and diagnosis of developmental auditory processing disorder in a large, United 
States Hospital-Based Audiology Service. Journal of the American Academy of Audiology, 00, 1-14, DOI: 10.3766/jaaa.16130

Museik, F., Bellis, T., & Chermak, G. (2005). Nonmodularity of the central auditory nervous system: Implications for (central) auditory 
processing disorder. American Journal of Audiology, 14, 128-138.

Musiek, F., & Chermak, G. (1994). Three commonly asked questions about central auditory processing disorders: Assessment. American 
Journal of Audiology, 3, 23–27.

Richard, G. J. (2013). Language processing versus auditory processing. In D. Geffner & D. Ross-Swain (Eds.), Auditory processing disorders: 
Assessment, management, and treatment (pp. 283–299). San Diego, CA: Plural.

Tomlin, D. & Rance, G. (2014). Long-term hearing deficits after childhood middle ear disease. Ear & Hearing, 35, 233-242.


