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Context

Despiteall efforts

for hearingconservation
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Presentation outline

V Context

AResearclproblem

AObservationgrom the pilot study
AObjectives of theipcomingstudy
Alnstrumentation andExperimentatlesign

AConclusions
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Measurementsare conductedon too longintervals

Usuallyafter the hearingdamage hasppeared




Research Problem (2)

Theriskof hearingtrauma,assessety thecurrentlegislation

Doesnot considerthe frequencyspectrum
nor the temporal fluctuations of thenoise
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Hearing threshold
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Research Problem (3a)

Lex,8h = 90dB 30

[1SO1999:2013]

Recommendednaximum 8hours noise
exposuremaynot be suitablefor every
iIndividual

Due totheir own susceptibilityto Noise
InducedHearingLoss(NIHL)
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Research Problem (3b)

Noise dosesthought harmlessfor decadesmight cause damageto
auditory nervefibers(ANF)andinner hair cell (IHC)synapses

[Bharadwagt al. 2015%
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Research problem A Proposed solution (1)

Simultaneouslyneasurethe cumulativedoseand the
resultinghearingfatigue continuouslyduring exposure
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Distortion product otoacousticemissiong§ DPOAESs
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Research problem A Proposed solution (2)

Protectiverole of the Medial OlivocochleafMOC)reflex affectsouter hair cells

[Kujawaand Liberman 2015

It alsominimizesneuropathypossiblydueto the feedbackreductionof cochlearamplification

[Maisonet al., 2013
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Research problem A Proposed solution (2)

Monitor growth function of OAEgIuring noiseexposureto detectchanges in
the cochlearamplificationcurve
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Research problem A Proposed solution (2)

MeasureContralateralAcousticStimulation (CAI)POAEpost-exposure
U observe theonsetof MOC reflex (feedback) changes
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Pilot experiment : Brief description

A Monitoring DPOAESs
U duringcontrolled4h noiseexposure
U with the designedsystem on hhumansubjects
U and areferencesystem on 4ubjects

A Participantsvearinghearingprotection were exposedon different daysto:
1. White noise [y 4= 85dBA in the room)
2. Industrialnoise (xeq 4, =85dBAIN the room)
3. Silentconditions [aeq 4n=~45dBAN the room)

A Measurementgpre and post-exposure
A. Puretone audiometry(PTA)
B. AcousticReflexThresholdART)
C. CADPOAEs



Pilot experiment . General observations

AHearing threshold levedhifts positive”A Inconclusive

AAcoustic reflex thresholds not significant fatiguef the middleear

AMOC reflexthe suppressor effecd Intersubjectvariability

ANegativeDPOAE level changesnoise conditiongy Objective othis project




Model showing evolution of DPOAE levels with

noise exposure duration
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[Nadonet al.2017]




