
OAEs in Clinical Audiology Today: Best Practices for 
Identification and Diagnosis of Auditory Dysfunction 



We Really Need Best Practices for Clinical 
Measurement of OAEs: OAEs are a Value Added Test!



OAEs in Clinical Audiology Today: Best Practices for 
Identification and Diagnosis of Auditory Dysfunction 



OAEs, OHCs and Cochlear Mechanics !



Cochlear Origins of OAEs !



Anatomy and Physiology of OAEs:  
Inner Ear and Outer Hair Cells!

OAEs are related to OHC motility  

DPOAEs (e.g., f2 > f1 > fdp) with CF  
apical to the stimulus have two sources  

Initial DPOAE energy generated in 
region of overlap between f1 and f2  

Some energy propagates outward to 
external ear  

Some energy propagates inward toward 
apex of cochlea. It generates activity in 
region of the CF (2f1-f2) and produces a 
second DP!



Otoacoustic Emissions: 
Principles, Procedures, and Protocols  
Sumitrajit Dhar, Ph.D., James Hall III, Ph.D. 

Plural Publishing 
(www.pluralpublishing.com) 

150 pages, Softcover, 5 x 7.5"  
ISBN10: 1-50756-342-0  

ISBN13: 978-1-59756-342-0  
$45.00!



OAEs in Early Detection of  
Outer Hair Cell Dysfunction!

Abnormal!
OHC !

(OAEs)!

Normal!
OHC !

(OAEs)!



OAEs in Clinical Audiology Today: Best Practices for 
Identification and Diagnosis of Auditory Dysfunction 



Otoacoustic Emissions are Under-Utilized in Clinical Audiology: 
Formal Best Practice OAE Guidelines Do Not Exist!



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



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



Otoacoustic Emissions in Audiology Today: 
 Limitations in use of OAEs by clinical audiologists 



OAEs: 
Essentials of Analysis and Interpretation!



Diagnostic Application of OAEs: 
Findings for multiple frequencies vs. normal region!

Normal !
region !

Noise!
floor !

Screening = pass (DP – NF = > 6 dB)!
Diagnostic = abnormal !



Analysis of DPOAE Amplitude: 
Diagnostic Applications!

Normal! Present but 
Abnormal!

No  
OAE!



Hearing Level in dB HL!
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Normal!

Present!
but not 
normal!

No OAE!

Relation Between OAE Amplitude and Hearing Loss !
DPOAE 65/55 dB SPL       TEOAE 80 dB SPL!



OAEs in Clinical Audiology Today: Best Practices for 
Identification and Diagnosis of Auditory Dysfunction 



Selected Clinical Applications of  
OAEs in Pediatric Populations!



OTOTOXICITY:  Categories of drugs!



OTOTOXICITY:   
Rationale for Monitoring with DPOAEs (not TEOAEs)!



OTOTOXICITY:   
Recent Published Research (1)!



OTOTOXICITY:   
Selected Literature by Drug!



OTOTOXICITY:   
Selected Literature by Drug!



OTOTOXICITY:   
Recent Published Research (2)!



OTOTOXICITY:   
Recent Published Research (3)!
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Case Report 2: Adult with Cystic Fibrosis  
Treated with Tobramycin !
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Hearing Findings in Patients with Cystic Fibrosis:  
University of Florida!
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Selected Clinical Applications of  
OAEs in Pediatric Populations!



Selected Literature:  
Pre-School and School Age Hearing Screening with OAEs!



Selected Literature:  
Pre-School and School Age Hearing Screening with OAEs!



Selected Literature:  
Pre-School and School Age Hearing Screening with OAEs!



Selected Literature:  
Pre-School and School Age Hearing Screening with OAEs!



Selected Literature:  
Pre-School and School Age Hearing Screening with OAEs!



Screening for APD in Kindergarten Children:  
Pure Tone Hearing Screening  



Screening for APD in Kindergarten Children:  
Distortion Product Otoacoustic Emissions!



Screening for Auditory Processing Disorders in 
Kindergarten Children: Refer Criteria!



Screening for Auditory Processing Disorders in 
Kindergarten Children (N = 322)!



Kindergarten Student Hearing Screening: 
Pure Tone versus Tymp/DPOAE Findings (N = 303)*!



Follow Up of Hearing Screening Failures: 
Kindergarten Children (N = 268)!

Initial 
Screening 

(September)!

Follow Up 
Screening 

(November)!

Medical!
Referral!

Fail?  Fail? 

Pure Tone!
Audiometry!
(in school)!

11 CHL (4%)!
3 SNHL (1%)!



Hearing Screening in the Head Start Population: 
Equipment!



Hearing Screening in the Head Start Population: 
Typical Venue!



Hearing Screening in the Head Start Population: 
Otoscopy !



Hearing Screening in the Head Start Population: 
Tympanometry!



Hearing Screening in the Head Start Population: 
Distortion Product OAEs (> 2000 Hz)!



OAE Screening in Pre-School and School Age Children: 
Criterion for PASS versus REFER  

(Data from Gorga, Stover & Neely, 1996) !
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Hearing Screening with Tympanometry and OAEs !
Versus Pure Tones in the Head Start Population!

Otoscopy!

Tympanometry!

DPOAEs!

Fail/Abnormal?!

Re-Test in 1 month!

Repeat Fail/Abnormal?!
Pure Tone Screen!

(if feasible with age)!

No Follow Up!

Medical Referral!

Pass?!



Selected Clinical Applications of  
OAEs in Pediatric Populations!



Selected Literature: Detection and Diagnosis of Pediatric 
Pseudohypacusis with OAEs!



Clinical Applications of OAEs in  
Pediatric and Adult Populations!



New Evidence for Five Clinical Applications of OAES in Adults: 
Recent Research on Noise Induced Auditory Dysfunction!
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Audiograms: 
3 Audio Engineers!

Frequency in Hz!
Right Ear!

0!
 dB HL!8K!

20!

40!

60!

  80!

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

Frequency in Hz!
Left Ear!



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

AC!
BC!

Audiograms: 
3 Musicians (Professional Drummers)!
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Audiograms: 
3 Musicians (Professional Guitarists)!
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CASE REPORT: Music exposure!
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Case Report: 62 year old female violinist!
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Music Induced Hearing Loss and OAEs:  
62 year old violinist and violin teacher (right ear)!



Music Induced Hearing Loss and OAEs:  
62 year old violinist and violin teacher (left ear)!



Music Induced Auditory Dysfunction: 
Audiogram versus DPOAE  

(N = 37 Professional Musicians)!
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Preventing Music Induced Hearing Loss: 
Etymotic Research (ER) Musicianʼs Earplugs  

(ER-9, ER-15, ER-25 dB)!



Preventing Music Induced Hearing Loss: 
Ear-Level Monitors!



Conclusion: 
OAEs Can Play an Important Role in Hearing Conservation!



BASIC SCIENCE OF TINNITUS: 
Mechanisms within the auditory system!



CONSULTATION!
(1 HOUR)!

PATIENT!
INFORMATION!

NO FURTHER!
SERVICES!

DIAGNOSTIC!
AUDIOLOGY!

TINNITUS!
EVALUATION!

TREATMENTS!

HEARING!
AID (S)!





OAEs in Tinnitus Assessment and Management!



TINNITUS ASSESSMENT AND MANAGEMENT: 
Audiogram versus DPOAE!
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TINNITUS CASE REPORT: 48 year old male!
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Tinnitus Case Report: 48 year old male!
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TINNITUS CASE REPORT (48 year old male):  
Right Ear DPOAEs!



TINNITUS CASE REPORT (48 year old male):  
Left Ear DPOAEs!



OTOACOUSTIC EMISSIONS: 
Research Directions !




