
Update on Diagnostic Audiology:  
Reliance on Value-Added Tests 



Audiology Test Battery: 60 years Ago!



The Test Battery in Audiology Today: 
The Old and the New!



Audiologic Test Battery Today!



Efficient and Sensitive Assessment of the  
Peripheral Auditory System!



We Hear with Our Brain! 
Screening for and Diagnosis of Auditory Processing Disorders!



Toward a Modern Diagnostic  Audiologic Test Battery  
(In the order of testing for new patients. Test time < 1 hour.)!
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Best Practices are Evidence-Based !

"Those who fall in love with practice without science are 
like a sailor who steers a ship without a rudder or 
compass, and who can never be certain whither he is 
going.” 

Leonardo Da Vinci (1452-1519) 



Categories for Strength of Evidence used in 
Developing Clinical Guidelines!



General Definitions of Standard of Care !



 Legal Definitions of Standard of Care!



Legal Definitions of Standard of Care (2)!



Best Practices in Audiology Today:  
Specific Sources for Practice Guidelines  

(Standard of Care)!
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The Concept of Value Added Tests (VATs): 
Fundamental Criteria for Inclusion in a Test Battery!
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Aural Immittance (Impedance) in the 1940s: 
Otto Metz (1905-1995)!



James Jerger!
“Father of Diagnostic Audiology”!

Observed Impedance Measurements in 1960 in Denmark!





A Simple System for Categorizing Tympanograms!



Diagnosis of Hearing Loss: Protocol for Confirmation of 
Hearing Loss in Infants and Toddlers (0 to 6 months) 

Year 2007 JCIH Position Statement !



Low (226 Hz) versus High (1000 Hz)  
Probe Tone for Infant Tympanometry!



Acoustic Stapedial Reflex  
(Anatomy adapted from Borg)  





Ipsilateral  
(Uncrossed) 
Sound Right 
Probe Right!

Contralateral  
(Crossed) 

Sound Right 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Probe Left!

Abnormal  
Acoustic  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  Estimation of Hearing Sensitivity with Acoustic Reflex Thresholds 
for Pure Tones versus Broad Band Noise (BBN): 

Simplified SPAR (Sensitivity Prediction by the Acoustic Reflex)!

Hearing Loss in dB HL!

Pure tone signal!
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Want more information about the many valuable clinical 
applications of aural immittance measurements? 

Page Ten. The Hearing Journal. 
63 (4), April 2010 
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OAEs in Early Detection of  
Outer Hair Cell Dysfunction!

Abnormal!
OHC !

(OAEs)!

Normal!
OHC !

(OAEs)!



CLINICAL APPLICATION OF  
OTOACOUSTIC EMISSIONS (OAE):  General advantages!



CLINICAL APPLICATION OF  
OTOACOUSTIC EMISSIONS (OAE):  Possible disadvantages!



Selected Clinical Applications of  
OAEs in Pediatric Populations!



Clinical Applications of OAEs in Adult Populations!
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AAA Clinical Guidelines on Auditory Processing Disorders  
(www.audiology.org)!





Consequences of Late Identification of APD  



AAA Clinical Guidelines on Auditory Processing Disorders  
(www.audiology.org)!



AAA Clinical Guidelines on Auditory Processing Disorders  
(www.audiology.org)!



AAA Clinical Guidelines on Auditory Processing Disorders  
(www.audiology.org)!



Assessment of APD: 
Peripheral Test Battery (< 20 minutes)!



APD ASSESSMENT:   
Behavioral Test Battery for Auditory Processes (1) 

(ASHA, 2005; AAA, 2010)!



APD ASSESSMENT:   
Behavioral Test Battery for Auditory Processes (2) 

(ASHA, 2005; AAA, 2009)!



 Auditory Processing Disorders in Adults: 
Risk Factors and Clinical Indications!



 Auditory Processing Disorders in Adults: 
Some of the Etiologies!



Screening for Auditory Processing Deficits 
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Linkage between Diagnostic Procedures and Intervention Outcome  
Aural Immittance Measurement!



Year 2007 JCIH Position Statement:  
Protocol for Evaluation for Hearing Loss  

In Infants and Toddlers from Birth to 6 months!



Auditory Steady State Response (ASSR): 
2000 Hz tone modulated at rate of 100 Hz!
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Frequency in Hz!

8K!6K!4K!3K!2K!1K!.50!

AC!
BC!

Limitation of Tone Burst ABR in  
Severe-to-Profound Hearing Loss!

Frequency in Hz!
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No ABR > 80 dB HL !

No ASSR > 120 dB HL !



ASSR Measurement:  
Frequency-Specific Thresholds from 250 to 8000 Hz!



Estimation of Frequency-Specific Auditory Thresholds  
with Auditory Electrophysiology:  DSL Hearing Aid Fitting!



Management of Infant Hearing Loss: 
Cochlear Implants!



Linkage between Diagnostic Procedures and Intervention Outcome  
Auditory Steady State Response (ASSR)!



Cochlear Origins of OAEs !



Linkage between Diagnostic Procedures and Intervention Outcome: 
Otoacoustic Emissions (OAEs)!



AAA Clinical Guidelines (2010) on Auditory Processing Disorders: 
Terminology for Habilitation/Rehabilitation!



Linkage between Diagnostic Procedures and Intervention Outcome  
Measures of Auditory Processing!



APD MANAGEMENT: Computer-based Auditory Therapy  
(www.cogcon.com)!

Earobics comes in two versions: 

Earobics Foundations for pre-kindergarten, 
kindergarten, and first grade students 
   •   
Earobics Connections for second and third 
grade students, and other struggling readers 

Instructions available in 10 languages 



Dichotic Intensity Increment Difference (DIID) Tasks!



Dichotic Intensity Increment Difference (DIID) Tasks!

Deborah W. Moncrieff*  
Diane Wertz  

* Department of Communication  
  Science and Disorders, University of  
  Pittsburgh, USA  

International Journal of Audiology 2008; 47:84Auditory rehabilitation for 
interaural asymmetry: Preliminary evidence of improved dichotic listening 
performance following intensive training 



Campus S 

Transmitter !

EduLink Receivers !

Mini-Boom Microphone !

Phonak EduLink FM System Use Improves Academic 
Performance and Psychosocial Status in Children with APD  

Johnston, John, Kreisman, Hall & Crandell. (2009). Multiple benefits of personal 
FM system use by children with auditory processing disorder (APD).  

International Journal of Audiology, 48, 371 - 383!



Toward a Modern Diagnostic  Audiologic Test Battery  
(In the order of testing for new patients. Test time < 1 hour.)!
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