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links included in the handout are current at the time of the live webinar, but are subject to change and may 
not be current at a later date. 

3. Copyright: Images used in this course are used in compliance with copyright laws and where required, 
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4. Social Workers: For additional information regarding standards and indicators for cultural competence, 
please review the NASW resource: Standards and Indicators for Cultural Competence in Social Work 
Practice 

5. Need Help? Select the “Help” option in the member dashboard to access FAQs or contact us. 
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Learning Outcomes 

• After this course, participants will be able to identify the 
appropriate patient categories for auditory hearing screening and 
explain the statistical concepts underlying effective screening 
programs. 

• After this course, participants will be able to differentiate between 
advanced auditory screening technologies, including ABR, ASSR, 
and genetic testing, with emphasis on their clinical applications 
and limitations. 

• After this course, participants will be able to discuss the impact of 
AI-powered innovations in hearing screening, including how 
machine learning and data-driven approaches are transforming 
early diagnosis. 



               
       

                
 

              
    

               
  

            
      
             

        
 

 

Risks/Benefits 
• The applicability and accuracy of the course content may vary by the clinical, geographical, and 

cultural context; you should evaluate the course accordingly. 
• As healthcare is rapidly evolving, new findings may change the validity of the information presented in 

this course. Providers should always consult the latest research and guidelines from professional 
associations. 

• The interventions discussed in this course may be limited in generalizability, requiring practitioners to 
consider specific individual and population factors. 

• The course may not cover all possible risk factors, diagnostic methods, or treatment options, and 
complex cases may require additional considerations. 

• Healthcare providers should apply cultural competence and sensitivity to ensure effective and 
respectful care based on their patients' diverse needs. 

• Providers should always evaluate the limitations of diagnostic and screening tools, considering their 
potential for false results as well as any ethical implications. 

• It is the responsibility of course participants to critically evaluate the evidence from multiple sources to 
guide professional practice. 



 

Introduction 

Why do we need to implement Hearing 
Screening practices ?? 
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Introduction 

The proper answer depends on the age of 
the subjects in question. 
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Introduction 

The data collected from the WHO (World Health 
Organization) suggest that Hearing Lossisas 
present asever, in early and late ages. 
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Introduction 

Hearing Lossin the early ages(0-2 y) AFFECTS 
significantly the linguistical development of the 
child. Christine Yoshinaga-Itano , 1999 
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Intro to the Webinar 

Hearing Lossin the late ages(> 65 y) AFFECTS 
issuesrelated to well-being, social-integration, 
balance etc. 

Ciorba et al, 2019 
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Intro to the Webinar 

Therefore, the EARLYDetection of Hearing 
Lossresults in an optimization of the possible 
INTERVENTION strategies. 
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Intro to the Webinar 

Unfortunately, Hearing Screening in the older 
group ages(>65 y) has not received the 
necessaryattention sofar. 
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Intro to the Webinar 

The emphasis of the lecture will be placed 
ONLYin the HLdetection in the very Early years 
of life. A second lecture in 2025-2026 will 
affront screening in CHILDREN& ADULTS 

11Stavros Hatzopoulos PhD: Auditory Hearing Screening. Methods and Best practices 



 

 

Nomenclature used in the lecture 

ABR:Auditory Brainstem Response (Audiology version) 
AABR:Automated ABRusually at 30 nHL. 
BAER:Brainstem Auditory Evoked Response 
(Neuroscience version). 
BAEPs:Brainstem Auditory Evoked Potentials 
(Neuroscience). 
ASSR:Auditory Steady State Responses. 
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Nomenclature used in the lecture 

OAEs:Otoacoustic Emissions 
• TEOAEs:Transient (click, chirp) Otoacoustic 

Emissions. Sometimes called CEOAEs 
• DPOAEs:Distortion Product Otoacoustic 

Emissions 
AOAEs:Automated OAEs,usually from 
transients. 
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Nomenclature used in the lecture 

NHS: Neonatal Hearing Screening programs 
UNHS: Universal Hearing Screening programs 

• These programs include screening of Well babies 
(WB) and babies in the Neonatal Intensive care 
Unit (NICU). 

EHDI: Early Hearing Detection & Intervention 
(hearing aids, cochlear implants) programs. 
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Nomenclature used in the lecture 

Auditory Neuropathy (AN). Adisease condition involving Inner Hair Cells 
(on the organ of Corti) and Neural fibers. Results in reduced OAEs and 
altered ABR. 

Connexin 26 and mutation variants. Connexin 26 (Cx26) is a protein that forms 
channels, called gap junctions, between cells. Cx26 is particularly 
important in the inner ear, where it helps maintain potassium levels crucial 
for hearing. Mutations in the GJB2gene, which encodes Cx26, are a 
common cause of autosomal recessive hearing loss. 
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Nomenclature used in the lecture 

Measurement Units 
dBSPL: The reference level 0 dB SPL is usually the 
quietest sound pressure that the average human ear can 
hear (defined as 20 micropascals). This is considered as the 
threshold of human hearing. 
Most calibrations are conducted in dB SPL. 
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Nomenclature used in the lecture 

Measurement Units 
• dBnHL(normal Hearing Level): the level in 

decibels relative to the subjective click threshold level of 
the stimulus in subjects with normal hearing. 

• In the ABR-based hearing screening we usually make 
reference to 30 or 40 dB nHL 
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Concepts of Statistics 

Screening: The meaningful separation of two 
populations of subjects 

(normal hearing vs. subjects with a hearing 
impairment) 
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Population 1 

Applying our criteria ------------------------------------

Concepts of Statistics 

Scenario 1: IDEAL 
Population 2 

Correct discrimination / screening 
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Statistical concepts of Screening 

Applying our criteria 

we see that there is an 

OVERLAP of 2 – 5% 

Population 2 

Population 1 

Scenario 2: Almost Ideal 

STILL Acceptable 

discrimination/screening 
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Statistical concepts of Screening 

Population 1 

Population 2 

Applying our criteria 

we see that there is an 

Scenario 3: REAL Life scenario 

NOT acceptable 

Discrimination / screening 

OVERLAP > 10 % 

We cannot say with CERTAINTY what response belongs to which group 
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Statistical concepts of Screening 
For newborn / adult Hearing screening 

Condition = presence of hearing loss (Positive result) 

20Stavros Hatzopoulos PhD: Auditory Hearing Screening. Methods and Best practices 



 

 

Statistical concepts of Screening 

Specificity : The percentage of Normal Hearing subjects, 
Identified by the screening procedure. It varies from 90 - 97 %. 

Sensitivity: The percentage of subjects presenting a Hearing 
Loss, Identified by the screening procedure. It varies between 

90 -95 % 
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Problems in NHS 

According to various studies, false positives (normal subjects 
who are under-estimated) are about less than 1%, and this is 
mainly due to technical problems. 

As we will see later on a NHS / UNHS program with 3 phases 
(OAE, OAE, ABR) normally does not have problems of this kind. 
For false negatives (hearing loss cases which are over-
evaluated), the percentage rises to about 5% . 
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NHS Today 

What is the Status of NHS TODAY 
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NHS Today 

HLPercentages(averages) to consider 
(WHO 2022) 

• Incidence of hearing loss in the WBpopulation �0.7- 1.5 / 1000 
• Incidence of hearing loss in the NICUpopulation �3.5 / 1000 
• Incidence of Auditory Neuropathy : �1.0 -1.6 / 10000 
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NHS Today 
European NHSdata (2024) 

Hatzopoulos et al, Children, 

2024 
25Stavros Hatzopoulos PhD: Auditory Hearing Screening. Methods and Best practices 



NHS today 
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NHS today 

Neuman et al, JEHDI, 2020 
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NHS today 
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NHS today 
Hatzopoulos et al, Children, 2025 
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NHS development 

Evolution of the NHS programs 

AND the relative technologies 
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NHS Development after 1990 

National Institute of Health (NIH), 1993. I t  is strongly 
recommended that all infants within the first three months of life 
should be screened for hearing. 
Joint Committee on Infant Hearing (JCIH), 1994. I t  is 
recommended to use of technologies like Otoacoustic Emissions 
and ABR in neonatal hearing screening alone or in combination. 
Definitions from the European Consensus, Milan, 1999. NHS is The 
possibility to correctly identify cases with sensorineural hearing loss, 
presenting a threshold higher than 40 dB HL in the 1.0, 2.0, 4.0 kHz 
frequencies. 
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NHS Development after 1990 

The 2000 Position Statement and Guidelines developed by the Joint 
Committee on Infant Hearing (JCIH). 
•All infants have access to hearing screening using a physiologic measure. 
Newborns who receive routine care have access to hearing screening during 
their hospital birth admission. 
• Newborns in alternative birthing facilities, including home births, have access 
to and are referred for screening before 1 month of age. 
• All newborns or infants who require neonatal intensive care receive hearing 
screening before discharge from the hospital. 
• These components constitute universal newborn hearing screening (UNHS). 
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NHS Technologies** 

1. Otoacoustic Emissions 

** NOTE: Pure Tone measurements cannot be used in Infants, only in children and adults 
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NHS Technologies 

OAEs = Otoacoustic Emissions. 
Acoustic energy produced by non-linear 
cochlear processes and recorded in the 
external auditory canal 

© Interacoustics 
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WHY OAEs as a FIRST NHS ASSESSMENT 
1. Fast Recording Times 

2. Inexpensive testing compared to ABR 
3. Easy technique to master (no extensive training) BUT 

the probe position (good Meatus SEAL) is CRUCIAL 

NHS Technologies 

Natus, 2015 
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Inner Ear

• We cannot get information about the state of the IHCs or neural 
fibers. In order to do this, we need to use the EFFERENT

pathways and different stimulus paradigms

Middle EarOuter Ear

NHS Technologies 
OAE Response Direction (backwards travelling wave). 

IHCs + Neural Fibers 

Direction of the acoustic stimulus 

• We can identify problems through the transmission chain. 
With OAEs 

Inner Ear Middle Ear Outer Ear 
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Clinical types of OAEs used in NHS 

• Transient (TEOAEs): Evoked by stimulating the 
cochlea with a transient signal (i.e. click, gated tone 
pip, chirp). 

• Distortion Product (DPOAEs): Evoked by stimulating 
the cochlea with two pure tones of different 
frequency. 

• Spontaneous (SOAEs): Recorded at the absence of 
any stimulus. 
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OAEs evoked by a Click-TEOAEs 

Linear 

Non-Linear 
Modified by Kemp et al (1990) as 
a 10 ms window (2.5 -12.5 ms) response 

called QuickScreen 
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OAEs evoked by a Click-TEOAEs 

Well Baby 

39 W 

Post Gestational Age 
(PGA) 

Stimulus : 84 dB SPL 
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OAEs evoked by a Click -TEOAEs 

Premature Infant 

32 W PGA 

Stimulus : 80 dB SPL 
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OAEs evoked by a Click -TEOAEs 

Premature Infant 

28 W PGA 

Stimulus : 77 dB SPL 
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OAEs evoked by a Click -TEOAEs 

• The testing protocols can be 3 (linear, nonlinear, 
Quickscreen), but usually are set automatically to 
the third one (10 ms window, non-linear 
stimulus) 

• The response is evaluated asPASSor REFER 
according to the signal-to-noise ratio (S/N) at 
frequencies 2, 3, 4 kHz. 

• Minimum S/N values > 6 dB or correlation > 70% 
per tested frequency. 

• Specificity level (normal hearing subjects) > 95%. 
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OAEs evoked by a Click –TEOAEs -Adults 

• The testing protocols can be 3 (linear, nonlinear, 
Quickscreen), but usually are set automatically to 
the first one (10 ms window -4-14 ms -, non-linear 
stimulus) 

• The response is evaluated asPASSor REFER 
according to the signal-to-noise ratio (S/N) at 
frequencies 2, 3, 4 kHz. 

• Minimum S/N values > 3 dB or correlation > 70% 
per tested frequency. 

• Specificity level (normal hearing subjects) > 95%. 
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OAEs evoked by a Click -TEOAEs 

TAKEHOMEMESSAGE 

1. Test as early as possible (>24 h) and clean
the external ear from wax debris. 

2. TEOAES/N values > 6 dB are considered 
VALID. PASScriteria are considered in a 
minimum of 2/3 test frequencies. 
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OAEs evoked by a Click -TEOAEs 

TAKEHOMEMESSAGE2 

3. Automated screeners (AOAE)offer an 
optimized evaluation, BUT border-line 
cases** require the attention of a human 
operator. 
* *  It occurs that in some cases the PASS 
criteria are valid in only 1, or 2 frequencies. 
Since OAEsare PRESENTor NOT, these are 
valid cases which need to be re-tested. 
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OAEs evoked by a 2 tones-DPOAEs 

• Two discrete pure tone frequencies, 
F1 and F2 are introduced into the 
external meatus. 

• Each tone has a specific amplitude 
(L1 or L2) ranging from 50 -75 dB 
SPL. 

• The pure tone frequencies are 
related by a pre-determined ratio , 
called Fratio (1.1 - 1.3) 

New 
Component 

(2F1-F2) 

Pure Tones 

F1 F2 
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OAEs evoked by a 2 tones-DPOAEs 

• If the amplitudes (L1 or L2) the two 
tones are equal (i.e. L1 =60, L2=60 
dB SPL) the protocol is called 
symmetrical. 

• Data in the literature have 
suggested that cases of sensorial 
HL are better identified by 
asymmetrical DPOAE protocols 
(i.e. L1=65, L2=55 dB SPL etc.) 

New 
Component 

(2F1-F2) 

Pure Tones 

F1 F2 
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OAEs evoked by a 2 tones-DPOAEs 
DPOAE 2F1-F2values (DP-gram) for the F2 frequency of 2.0, 
3.0, 4.0, 5.0 kHz, at 2 different stimulus levels. 

Protocol 65-55 dB SPL Protocol 75-65 dB SPL 
Fratio = 1.2 
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F2 F1 
1500 1250 

2000 1666 

3000 2500 

4000 3333 



 
 

OAEs evoked by a 2 tones-DPOAEs 

Often in the DP-gram we see a phenomenon similar to a frequency NOTCH 
near 3 kHz, which is caused by standing waves in the external meatus. 

The software of the devices after 2005, changes slightly the testing F2 
frequency (to 3.2 - 3.4 kHz) and re-assess the 2F1-F2 product in this new F2 
frequency value. 
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OAEs evoked by a 2 tones-DPOAEs 
TAKE HOME MESSAGE 

1. Usually DPOAEs show higher 
S/Ns, than TEOAEs. 

2. High-level DPOAE protocols, 
such as 65-55 or even 75-65 dB 
SPL, can be used to compensate 
for noisy NICU or WB 
environments. 

3. PASS criteria, consider valid 
responses (> 6 dB) at a minimum 
of 3/5 frequencies (and the level 
of the noise floor). 

Stavros Hatzopoulos PhD: Auditory Hearing Screening. Methods and Best practices 50 



 

 

OAEs evoked by a 2 tones-DPOAEs 

TAKE HOME MESSAGE 2 

The DPOAEs responses are more 
specific in frequency of TEOAEs 
? 
No, both responses are equally 
frequency specific BECAUSE 
the cochlea is tonotopic. 
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OAEs evoked by a 2 tones-DPOAEs 

TAKE HOME MESSAGE 3 

Are the current PASS / SCORING 
published criteria good across all 
OAE devices ? 

Unfortunately, no due to 
differences in the various OAE 
probe characteristics. 
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NHS Technologies 

Can we do better ? 

Yes, by employing a Multifrequency 
Tympanometry assessment * 

* See book reference in the last section of this presentation 
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NHS Technologies-WAI 

Navid Shanaz, Application of Wideband Acoustic Immittance .. 

In Advances in Audiology & Hearing Science, 2022 
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NHS Technologies-WAI (or WBT) 

Navid Shanaz, Application of Wideband Acoustic Immittance .. 

In Advances in Audiology & Hearing Science, 2022 
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NHS Technologies – WAI & DPOAEs 
The authors measured WAI at atmospheric pressure using the 
Mimosa Acoustics MEPA system, 1-kHz tympanometry, and 
DPOAEs in 324 infants. The purpose of their study was to 
establish normative data for WAI in infants and to compare the 
test performance of WAI to 1-kHz tympanometry for prediction 
of the outcome of DPOAE (pass/refer). 
They found that the WAI is a more accurate predictor of DPOAE 
outcome than 1-kHz tympanometry with absorbance at 2 kHz 
providing the best prediction for DPOAE referral. They reported 
that power absorption between 1.5 and 3 kHz is strongly 
correlated to DPOAE screening outcome and recommended 
that newborns with low power absorption between 1.5 and 3 
kHz who fail the OAE screening be re-screened within few 
hours to few days of the initial screen as most middle-ear 
problems in newborns are transient and resolve 
spontaneously. 

Hunter et al: Wideband reflectance in newborns: 
Normative regions and relationship to hearing screening results. Ear & Hear , 2010 
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NHS Technologies – WAI & DPOAEs 

Please NOTE that Hunter et al, used 
REFLECTANCE in their graphs which is 
the OPPOSITE OF ABSORBANCE. 

FLIP Vert. Data in 

ABSORBANCE-like 

FORM 

Hunter et al: Wideband reflectance in newborns: 
Normative regions and relationship to hearing screening results. Ear & Hear , 2010 
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NHS Technologies - AABR 

2. Automated Auditory Brainstem 
Responses 
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NHS Technologies - AABR 

Sound Field Propagation Path © copyright Beltone Inc 2001 

IF OAE screening is so 
efficient 

why do use any other 
techniques ? 

ANSWER: OAE screening 
provides Information ONLY 

of the Auditory periphery 
till the level of IHCs. 
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NHS Technologies – Why AABR 
the presence of AN 

Auditory Neuropathy (AN) causes a lack of fiber-synchronization in ABR. 

In the above paper only ADULT subjects were assessed, but the evidence was 

adequate to extend the studies to the pediatric population. 

IF OAE screening is so efficient 

why use any other techniques 
? 

ANSWER: OAE screening 
provides 

Information ONLY 

of the Auditory periphery. 

Problems in the Screening 
outputs began appearing back 

in the late 90s, due to AN 
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NHS Technologies – Why AABR 
the presence of AN 

Auditory Neuropathy causes initially a lack of fiber-synchronization in ABR and later lack of OAEs. 

61Stavros Hatzopoulos PhD: Auditory Hearing Screening. Methods and Best practises 



 
 

  

Basic concepts of ABR 

• The Evoked Potentials are minute electrical 
signals (potentials =differential signals), 
generated by groupsof neurons, in responseto 
an ear stimulation. 

• These small signalsare acquiredbysurface 
electrodes, are averaged and then amplified. 
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Basic concepts of ABR 

• The ABRevoked with highly
transient stimuli (clicks) cannot be 
used to define hearing sensitivity 
or cochlear status at specific
frequency regions. 

• Tone bursts and filtered chirps are 
necessary in adult / pediatric 

Transients stimulate multiple Cochlear partition applications of the ABR. 
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We know that it is Old Clinical ABRdata 
difficult to get 

"good" ABR data with 

a PGA age < 32 wks. 

s A

This fact complicates 

the comparison of data 

OAE / ABR. 

For the NICU cases the two 

methods are 95% 

in agreement. 



 

Old Clinical ABRdata 
A Case of a premature infant where 

thetwo protocols of evaluation are in 

agreement. 

30 week 

ABR: Fail 

OAEs: Fail 



 

 
 

 
 

 

ABR Waveform Terminology 

Wave VI & VII: The exact spatial 
contributors of these two ABR 
components are still not well-
defined. Some early observations in 
the 70s suggested that the 
generators might be located within 
the Thalamus in the Medial 
Geniculate Body (MGB). 

Other research (i.e Møller) suggests 
that these peaks originate from 
neurons in the Inferior Colliculus. 
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Common ABR stimuli (air conduction) 
Chirp types 

Obviously with different stimuli we record relatively DIFFERENT ABR morphologies !!!! 

Clicks 
(max 2 KHz) 

Tone-bursts 
(max = Fc) 

Filtered 
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Section 2 : Chirp vs Click stimuli 
With chirp stimuli wave V registers as a 
much larger response. often as a doubling in 
amplitude. This offers a number of clinical 
advantages including: 

1)a more confident identification of wave V 
near the minimum response level or 
threshold; 

2) the detection of an ABR at lower 
intensity levels for presumably more 
accurate estimations of thresholds; 

3) a decreased ABR acquisition time. The 

Stavros Hatzopoulos PhD: Auditory Hearing Screening. Methods and Best practices 

latter is crucial in the Pediatric ABR 
applications. 

Click 

Chirp 

68 



 

CE-Chirps for NHS 

Same IS NOT 

IDENTICAL 

https://www.interacoustics.com/academy/evoked-potentials/abr-training/role-of-ce-chirp-in-newborn-hearing-screening 
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How AABR algorithms work 

Fictitious NOT REAL ABR data 

The AABR algorithms 

use ABR responses from 

known stimuli levels 

and Latencies. 
They seek in a particular 

Latency range a coherent 

signal related to the 

presence of Wave V. 

The coherence is validated 

statistically 
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How AABR algorithms work 

TAKE HOME MESSAGE 

The obtained AABR response 
does NOT Resemble the 
classical 5 – wave response 
we are accustomed to see. 

Many manufacturers do not 
even present it. 
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How AABR algorithms work 

TAKE HOME MESSAGE 2 

The obtained AABR response can be 
recorded in very short times (in 50, 70 90, 
110 s !!!!). 

The recent technological developments 
make the costs of AABR and AOAE very 
similar. 

Personally, I would use AABR in all 
phases of screening (and OAE controls 
for all REFERs) . This option is kind of 
cost-prohibitive (disposable electrodes) 
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Classical Electrode Montage-infants 

Usually, RED is the positive electrode 

BUT NOT ALWAYS 
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NHS AABR Screeners 
Sinceit isnecessary to assessboth WB& NICU populations, 
portablescreeningdevicesare highly recommended 

Fourth Generation (ABR +OAEs) 

Everest audio-screener 

www.euromedicalaudio.com 

Acu-Screen 

www.gnresound.it 
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NHS AABR Screeners 
Sinceit isnecessary to assessboth WB& NICU populations, 
portablescreeningdevicesare highly recommended 
Sixth Generation (ABR +OAEs) 
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NHS AABR Screeners 

Main characteristics of the 6th / 7th generation devices 
1. Small size. 
2. Very fast hardware, offering AOAE,AABR and probably 

A-ASSRprotocols. Some companies are considering to 
add multi-frequency tympanometry capabilities (a 
feature of the clinical devices). 

3. Low-cost electrodes and efficient acoustic probes. 
4. Better detection algorithmsand possible AI 

implementation (if the device can be connected to 
Internet). 
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NHS Technologies-ASSR 

3. Automated Auditory Steady State 
Responses 
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Section 3 : ABR vs ASSR 

Hall & Momtaz: Current & Emerging clinical applications of ASSR, in Advances of Audiology & Hearing Science 
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NHS Technologies 
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NHS ASSR papers 
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NHS Technologies 

HOW and WHEN we apply the 

NHS protocols 
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1 2 3

NHS 3-phase protocol 
Phasesof a screeningprogram in WB 

Within 
Within 48 h 7- 10 d 

30 - 60 d (max) 

First Phase 

(OAE) 

Second Phase 

(OAE) Fail Fail 

Pass Pass 

ABR / AABR ATTENTION 
(2 times) In this population the incidenc 

of Auditory Neuropathy 

Is considered negligible 

1 2 3 
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1 2 3

NHS 3-phase protocol 
Phasesof a screeningprogram in preterms 
(at discharge > 35 w PGA) 

Within 
At discharge 7- 10 d 

30 - 60 d (max) 

First Phase 

(OAE) 

Second Phase 

(AABR)Fail Fail 
ABR 

Pass Pass 

1 2 3 
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Section 4 
Artificial Intelligence in the 
Auditory Signal Processing 
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AI in AABR 
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AI in ABR analysis 

Link in the additional Resources Section at the end 
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AI research topics were found to be : 
cochlear implant, head and neck cancer, 
magnetic resonance imaging (MRI), hearing 
loss, patient education, diagnosis, 
radiomics, surgery, hearing aids, 
laryngology, otitis media. 

Recent trends in ENT research reflect a 
dynamic focus, progressing from hearing-
related technologies such as hearing aids 
and cochlear implants in earlier years, to 
diagnostic innovations like audiometry, 
psychoacoustics, and narrow band 
imaging. 
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In addition to NHS 

Is there more to 

Hearing Screening ? 

Absolutely YES : There are suggestions in the literature to conduct in parallel GENETIC SCREENING for HL 
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In addition to NHS 
In 2024, Chibisova et al. presented a more in-
depth analysis of the data collected by the 
Russian national UNHS. 

The authors analyzed genetic, audiological and 
NHS data of 1292 pediatric patients with bilateral 
sensorineural hearing loss born from 2008 to 
2021. 

GJB2 sequencing was conducted on all subjects, 
resulting in 644 patients with a pathological GJB2 
genotype profile. 

Four hundred and six (406) of these patients 
were found homozygous for the c.35delG 
variant. 
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In addition to NHS 

The authors reported that “the most 
frequent genes were STRC (21.8%), 
USH2A (16.1%),nOTOF (8%) and 
SLC26A4 (6.9%). 

Children with confirmed genetic 
etiology passed NHS in 21% of cases”. 
These data suggest that genetic 
screening of the most frequent Connexin 
26 mutations should be CONDUCTED in 
parallel with NHS. 
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Statistical concepts of Screening 

References Section 
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References for further study 
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References for further study 
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This is the End 

For extra questions 

sdh1@unife.it 
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Auditory Screening 

Extra Information 
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Neural & Efferent 
Pathways 

Food for thought 

1. The OAEs reflect cochlear activity 
till the OHCs. 

2. Feedback pathways from the 
Superior Olivary Complex (SOC) can 

affect the OHC motility. These 
pathways require a particular testing 

OAE protocol. 

Eggemont & Roberts. The Neuroscience of Tinnitus. 
Trends in NeuroScience , 2004 
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The Central Gain model 

Lack of Inhibitory activity 

caused by a propagation 

of a peripheral damage. 

In Yellow the Auditory system 
Areas, where Tinnitus connections 

has been INVESTIGATED 
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AI in ABR analysis 

Play with your ABR data (animal model) 

using the 

Author’s application 

https://abra.ucsd.edu. 
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