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Where can you get more information on 
objective assessment of hearing in infants and 

young children?!



Diagnostic Application of Supplemental  
Objective Test Procedures for  

Auditory Assessment of Infants and Young Children!



Objective Assessment of Auditory Function in Young Children: 
How to enhance accuracy while decreasing test time!



Universal Newborn Hearing Screening and Early Intervention for Hearing Loss 
in Children:  A world-wide movement and goal!



Hearing: An Important Building Block in the 
Foundation for Quality of Life!



UNHS Rationale: Effects of infant hearing loss  
NIH Consensus Statement “Early Identification of Hearing 

Impairment in Infants and Young Children” (March 1-3, 1993) !





Language of Early and Later Identified  
Children with Hearing Loss!



American Academy of Pediatrics  
Newborn and Infant Hearing Loss: Detection and Intervention!



Universal Infant Hearing Loss Detection and Intervention: 
An International Goal!
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Avoiding Medical Errors in Audiology: 
Defining Professional Liability !

“An individual who causes injury to another either intentionally or 
unintentionally can be held liable for the action. By virtue of 
advanced knowledge, training, and skill, a professional has a 
responsibility to conform to certain standards of conduct to 
protect the public from unreasonable risks. 

… The responsibility of licensed and/or certified professionals to 
conform to those standards may be referred to collectively as 
professional liability.” 

ASHA Technical Report (1994). Professional Liability and Risk Management for the Audiology 
and Speech-Language Pathology Professions 



Evidence-Based Clinical Practice in Audiology !

"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) 



Avoiding Medical Errors in Audiology: 
 Selected Legal Definitions of Standard of Care!



Avoiding Medical Errors in Audiology: 
Top Claims from Liability Insurance Broker  

(128 claims between 1985-1993, ASHA, 1994)!



Preventing Medical Errors in Audiology  
Timely and Accurate Diagnosis of Hearing in Infants !

“An ounce of prevention is 
worth a pound of cure.” 



Preventing Medical Errors in Audiology !

“An ounce of prevention is 
worth a pound of cure.” 

Benjamin Franklin (1706-1790) 



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

In Infants and Toddlers from Birth to 6 months!
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Limitation of Click-Evoked ABR: 
Lack of Frequency-Specificity!

Normal click  
ABR  

Abnormal or  
no click 
ABR!



Diagnostic Value of the Click-Evoked ABR: Differentiation 
Among Types of Auditory Dysfunction!

Latency in ms	

    0              2              4 !         6               8            10            12 !      14!

 0.25 µV !
 I !  III !  IV!  V!

 Normal!

 Conductive!

 Sensory!

Neural!

 II ! I-V = 4.0 ms!
V/I = 2.0 !

(5.5 ms)!(1.5 ms)!

 I-V = 4.0 ms !

 Pre-stimulus!

 I-V = 5.0 ms  V/I = 0.5 !

AN!
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AUDITORY BRAINSTEM RESPONSE (ABR):  
Wave V Latency-Intensity Function!

0 ! 100 !

Click Intensity in dB nHL !
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Abnormal ABR (hearing 
loss in 2-4 K Hz region) !
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Adhering to a Protocol !



Frequency-Specific ABR Test Protocol: 
Stimulus Parameters!



ABR Transducer Options!



FREQUENCY-SPECIFIC ABRs: 
Effect of Tone Burst Onset Window (Ramp)!



FREQUENCY-SPECIFIC ABRs: 
Effect of Tone Burst Plateau!



Frequency-Specific ABR Test Protocol: 
Stimulus Parameters!



Tone Burst Duration: 
Relation between cycles and milliseconds!



Tone Burst Intensity: 
Relation between “dial” value and dB nHL!



Frequency-Specific ABR Test Protocol: 
Acquisition Parameters!



Frequency-Specific ABR Test Protocol: 
Acquisition Parameters!



ABR Measurement:  
Clinical Electrode Options!



Electrode Locations in ABR Measurement 
(10-20 International System)!

Z = midline!
C = coronal!
A = auris!
Odd #s = left!
Even #s = right!

Cz!
(vertex)! Fz!

Cz!
(vertex)!

A2! A1! A1!

Fpz!
Signal!



ABR Measurement:  
 Electrodes and Tranducers  

(never together)!



ABR: Frequency-specific stimuli!



FREQUENCY-SPECIFIC AUDITORY BRAINSTEM 
RESPONSE (ABR): Relation to Audiogram  

(Oates & Stapells, 1998)!
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Steps in Accurate Estimation of Auditory Thresholds !
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8K!6K!4K!3K!2K!1K!.50!

PT!
ABR!
ASSR!

Electrophysiologic Estimation of the Audiogram!

dB HL!8K!

20!

40!

60!

80!

100!

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

Right Ear!
Frequency in Hz!

Left Ear!
Frequency in Hz!
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Practice, Practice, Practice !



Examples of ABR Elicited with Tone Burst Stimuli:!
Click ABR!

(1.5 year child with language delay; parents from Thailand)!

25 dB nHL = !
15 dB HL!

(Why go lower?)!

75 dB nHL to !
40 dB HL!

(Why waste time 
with other 

intensity levels?)!



Examples of ABR Elicited with Tone Burst Stimuli:!
4000 Hz stimulus!



Examples of ABR Elicited with Tone Burst Stimuli:!
1000 Hz stimulus!



Examples of ABR Elicited with Tone Burst Stimuli:!
500 Hz stimulus!



Estimation of Frequency-Specific Auditory Thresholds  
with Tone Burst ABRs: Initial Data Points for DSL!
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Decreasing Test Time !



Simple Techniques for Saving Valuable Time in Frequency-
Specific Estimation of an Audiogram with Tone Burst ABRs 

(test time of 30 minutes or less)!



Simple Techniques for Saving Valuable Time in Frequency-
Specific Estimation of an Audiogram with Tone Burst ABRs 

(test time of 30 minutes or less)!
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UNSEDATED PEDIATRIC ABR Measurement:  
Techniques!
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ABR in the Clinic with Conscious Sedation 
(e.g., chloral hydrate)!



American Academy of Pediatrics Guidelines for 
Conscious Sedation (WWW.AAP.org/policy)!

Pediatrics 89, 1992, p 1110-1115!

Guidelines for Monitoring and Management of Pediatric Patients During 
and After Sedation for Diagnostic and Therapeutic Procedures!

Pediatrics 110, 2002, pp 836-838!

Guidelines for Monitoring and Management of Pediatric Patients During 
and After Sedation for Diagnostic and Therapeutic Procedures: 
Addendum!



ABR in the Operating Room Following Otologic Surgery  



ABR in Ambulatory Surgical Center with Light Anesthesia  
(e.g., Propofol)!
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ABR in Ambulatory Surgical Center with Light Anesthesia  
(e.g., Propofol)!



SEDATION OPTIONS: 
Clinic versus Operating Room!



Disadvantages of Anesthesia for in ABR 
Assessment of Children!
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Continuing Education !


