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6,000
2019

1.7 per 1,000
Centers for Disease Control & Prevention 

(CDC)Hearing screening and  follow-up study, 2019

over 98%
all 50 states & the District of Columbia



NBHS Best  p ract ice 
screening s

AABR and/or OAEs

*miss mild hearing loss
*testing hearing sensitivity

Access is king!
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Why we can’t 
st o p  h e re

From hospital discharge to the classroom…a lot 
can happen



Aquired Hearing Loss
Genetics (119 + genes 
associated with sensorineural 
& mixed hearing loss.

Syndromes (over 4 0 0 )

CMV

Structural abnormalities of 
the Temporal Bone

Trauma

Infection

Ototoxic Medications

Autoimmune disorders

Measles

Mumps

Varicella zoster

Lyme Disease

Otitis Media

Meningitis

Herpes

Syphilis



Brain

Auditory 
Pathway

Outer, middle, inner 
ear



Aquired  Aud it ory Pat hw ay P rob lems

Chronic middle ear infections

Head injuries

Neurological issues

Siezures

Lyme disease

Lead poisoning

Genetics

Low birth weight

Prematurity

Jaundice

Oxygen deptrivation

exposure to chemicals that are 
toxic to the brain

Other environmental issues



Brain

Auditory Pathway

outer, middle, inner ear

Au d it o ry P ro c e s s in g  Dis o rd e r
The appropriate diagnosis means 

the right intervention.
The auditory pathway is plastic!



How  many children start  
school w ith hearing loss?

14.9% 
A total of 14.9% of US children had low-
frequency or high frequency hearing loss of  
at least 16 dB hearing level in one or both 
ears.

Prevalence of 
Hearing Loss Among 
Children 6-19 Years  
of Age

Niskar AS, Kieszak SM, Holmes A, Esteban E, 
Rubin C, Brody DJ. Prevalence of Hearing 
Loss Among Children 6 to 19 Years of Age: 
The Third National Health and Nutrition 
Examination Survey. JAMA. 
1998;279(14):1071–1075. 
doi:10.1001/jama.279.14.1071

The Third National Health and 
Nutrician Examination Study

This study was done 
30  ye a rs a g o .



Hearing  Screening  Guid elines

2002 2023
Guidelines

2011
Guidelines Guidelines
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34  s t a t e s  m a n d a t e d  
s ch o o l h e a rin g  

s c re e n in g s
No  s t a n d a rd iza t io n

No  m o n it o rin g

Usu a lly a  p u re  t o n e  sw e e p  
a t  10 0 0 Hz, 20 0 0  Hz & 

4 0 0 0 Hz - 20  d BHL 
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Fundamental Frequency (F0) contributes to overall intelligibility of speech

Range of F0 for an adult is
105-245Hz

Pure tone screenings tell 
you nothing about how 
speech is perceived. It is 

merely a snapshot of 
hearing sensitivity.





How are we 
currently 
doing?
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Total School Population 3%

OKLAHOMA 20 19 -20 20

(698,696) .03 20,961

Child Find for HI
(1,409)

20,961
20,961 19,672

19,672



102,696
(14.9%)







Ramesh Ka ip a , Ph .D., Okla h o m a  St a t e  Un ive rsit y
Ja cq u e lin e  R. Sch o ll, Au .D., So u n d w rx 

Ot o sco p ic  e xa m in a t ion
Pu re  t o n e s .5, 1, 2, 4 , 6 , 8  kHz a t  20 d BHL

Tym p a n om e t ry
Aco u st ic  Re fle xe s (ip si)

DPOAEs
Kid ’s He a rin g  Ga m e s

So u n d  Sco u t s
Rh yt h m ic it y

Fa ll 20 23 - Sp rin g  20 24

Be st  P ra c t ice  He a rin g  Sc re e n in g  Pro t o co ls Am o n g  
Ch ild re n  5-9  Ye a rs o f Ag e



Kid ’s  He a rin g  Ga m e s

Game-based pure tone screening
iOS, Android App

Headphones
Tablet

Free download

Wayne Barber, M.D., FACS
Dave Miller





Sound Scouts
Ca ro lyn  Me e , Fou n d e r & CEO 

Pro fe sso r Ha rve y Dillo n , Ch ie f Sc ie n t ist

Sc re e n s in  7 m in u t e s:
Sp e e ch -in -Qu ie t
To n e s-in -No ise

Sp e e ch -in -No ise
iPa d

Se n n h e ise r HD 30 0  He a d p h o n e s ($50 )
a p p  (fre e  d ow n loa d ) - $8 -10  fo r re su lt s





Rhythmicity

Ta b le t -b a se d  g a m e  d e sig n e d  t o  ob je c t ive ly a sse ss 
se n so rim o t o r syn ch ron iza t ion  a b ilit y w it h  a u d it o ry, visu a l a n d  

t a c t ile  st im u li.

UCSF Sa n d le r Ne u rosc ie n ce s Ce n t e r
Te d  Za n t o , Ph .D., Dire c t o r o f Ne u ro sc ie n ce  Divisio n , Ne u o sca p e

Assoc ia t e  P ro fe sso r - Ne u ro lo g y





44%46% 45%

50% 26% 38%

39% 40% 40%

21%

30%

27%

13%

17%

Middle Ear Pathology

URBAN RURAL AVG

34% 39% 37%

Pure Tone Thresholds

OAEs

Sound Scouts

Rhythmicity 119117 118

24%• those with ME Pathology

REFERS

• those with ME Pathology

18% 18%

21%

• those with ME Pathology

37%

24%

21%

18%

118

In it ia l Fin d in g s  o f s t u d y





Sound Scouts  (iPad internet, headphones, app) $400

High Frequencies at 4, 6, and 8kHz

K-3rd Grade + SPED

Tympanometry ($1.00 per student)

Middle & Senior High

Pure tone frequencies to include 6 & 8 kHz

Results = approximately $8-$10 per student
*used current research on testing speech
*cost effective
*accurate
*screens auditory pathway as a whole
*functional
*easy to use
*easy to engage kids
*can be managed remotely by an 
audiologist 

*Focus on finding high frequency hearing loss



Hearing conservation 
education



Thank you!
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