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Despiteall efforts

for hearingconservation



still a major 
occupational 
issue!
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Research Problem (1)

Measurementsare conductedon too long intervals

Usuallyafter the hearingdamage has appeared



Research Problem (2)

The riskof hearingtrauma, assessedby the current legislation,

Doesnot considerthe frequencyspectrum

nor the temporal fluctuations of the noise

10s
1kHz



Research Problem (3a)

Recommendedmaximum 8-hours noise 
exposuremaynot besuitablefor every
individual

Due to their own susceptibilityto Noise 
InducedHearingLoss(NIHL)

Risk

Hearing threshold

Lex,8h=  90dB

[ISO1999:2013]



Research Problem (3b)

Noise doses thought harmlessfor decadesmight causedamageto
auditorynervefibers(ANF)andinnerhair cell (IHC)synapses

[Bharadwajet al. 2015]

[Sergeyenko
et al. 2013]

Synapse

Orphanribbon
(Disconnectedfrom ANF terminals)



Research problemĄ Proposed solution (1)

Simultaneouslymeasurethe cumulative doseand the 
resultinghearingfatigue continuouslyduringexposure

To assesseachǿƻǊƪŜǊΩǎown susceptibilityto NIHL
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Protectiverole of the MedialOlivocochlear(MOC)reflexaffectsouter hair cells

[KujawaandLiberman, 2015]

It alsominimizesneuropathypossiblydueto the feedbackreductionof cochlearamplification
[Maisonet al., 2013]

Research problemĄ Proposed solution (2)

[Maisonet al., 2013]



Monitor growth functionof OAEsduringnoise exposureto detectchanges in 
the cochlearamplification curve

Research problemĄ Proposed solution (2)

[Bharadwajet al. 2015]

L2: 50-60 dB



MeasureContralateralAcousticStimulation (CAS) DPOAEspost-exposure

ü observe the onsetof MOC reflex (feedback) changes

Research problemĄ Proposed solution (2)



Pilot experiment : Brief description

ÅMonitoring DPOAEs
üduringcontrolled4h noise exposure
üwith the designedsystem on 5 humansubjects
üand a referencesystem on 4 subjects

ÅParticipants wearinghearingprotection wereexposedon different daysto:
1. White noise (LAeq, 4h= 85dBA in the room)
2. Industrialnoise (LAeq, 4h= 85dBA in the room)
3. Silentconditions (LAeq, 4h= ~45dBA in the room)

ÅMeasurementspre and post-exposure: 
A. Pure-tone audiometry(PTA)
B. AcousticReflex Thresholds(ART)
C. CAS DPOAEs



Pilot experiment : General observations

ÅHearing threshold level shifts positive Ą Inconclusive

ÅAcoustic reflex thresholds Ą not significant fatigue of the middle ear

ÅMOC reflex the suppressor effect Ą Intersubjectvariability

ÅNegative DPOAE level changes in noise conditions ĄObjective of this project



Model showing evolution of DPOAE levels with 
noise exposure duration

[Nadon et al. 2017]


