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Le silence est la qualité des machines parfaites Le silence est la qualité des machines parfaites 
(P. VALERY)(P. VALERY)

«« Silence Silence isis thethe qualityquality of of perfectperfect
machinesmachines »»

Sans bruit, on s’entend bien !!Sans bruit, on s’entend bien !!
«« NoiselesslyNoiselessly, , wewe getget alongalong wellwell »»

O Bruit doux de la pluieO Bruit doux de la pluie
Par terre et sur les toits (VERLAINE)Par terre et sur les toits (VERLAINE)

«« O O sweetsweet noise of noise of thethe rainrain, , 
On On thethe groundground andand on roofson roofs »»



Noise pollution : Most often quoted by FrenchNoise pollution : Most often quoted by French
population population (54 %)(54 %)

About 50 % of French people cannot enjoy acousticAbout 50 % of French people cannot enjoy acoustic
comfort comfort [= 55 db(A)][= 55 db(A)]

In towns, 40 In towns, 40 àà 50 % of inhabitants complain50 % of inhabitants complain

Noise invades :Noise invades :
-- tourist areastourist areas
-- countrysidecountryside



Noise related to transports is by far one of the most Noise related to transports is by far one of the most 
significant acoustic pollution significant acoustic pollution 

-- car parkcar park :  x par 3:  x par 3

-- mobilitymobility :  x par 4:  x par 4

-- air areaair area :  x par 10:  x par 10

-- urban populationurban population :  :  de 50 %de 50 %



In EuropeIn Europe

-- Over 60 millions workers are exposed to noise (29 %)Over 60 millions workers are exposed to noise (29 %)

-- About 13.5 millions workers consider that About 13.5 millions workers consider that 
work may damage health (7 %)work may damage health (7 %)

In SpainIn Spain

-- 1 million workers (7 %) consider that noise at work1 million workers (7 %) consider that noise at work
bring about pathologybring about pathology



SUMER RESULTS  (1994SUMER RESULTS  (1994--2003)2003)
(France)(France)

3 out of 10 workers suffer noise pollution3 out of 10 workers suffer noise pollution

18,2 % of workers sup. at 85 db(A) in 200318,2 % of workers sup. at 85 db(A) in 2003

59 % have hearing protectors  at their disposal59 % have hearing protectors  at their disposal

According to occupational doctors, According to occupational doctors, ¾¾ of workersof workers
(exposed to over 85 db) risk a pathology(exposed to over 85 db) risk a pathology



SectorsSectors presentingpresenting mostmost risksrisks ::

-- ConstructionConstruction
-- AgricultureAgriculture
-- Call Call CentersCenters ((acousticacoustic shockshock))
-- EntertainmentEntertainment
-- FoodFood manufacturingmanufacturing
-- MetalMetal manufacturingmanufacturing
-- TransportsTransports
-- EducationEducation

……

(source : (source : ErgonomaErgonoma Journal, Journal, FebruaryFebruary 2006)2006)



Noise Noise isis everywhereeverywhere ::

Digital audio Digital audio playerplayer andand car audiocar audio
«« TurnTurn soundsound down ! down ! »»

Cafeteria, lunch room, Cafeteria, lunch room, swimmingswimming poolpool
veryvery oftenoften overover 85 85 dbdb(A)(A)

Music, Music, leasureleasure, disco, disco……

WhatWhat consequencesconsequences ??
WhatWhat costscosts ??



HearingHearing EffectsEffects
HealthHealth

Extra Extra HearingHearing
EffectsEffects

ConsequencesConsequences

BehaviourBehaviour IndividualIndividual
CollectiveCollective



Ear Anatomy

Cochlea containing
ciliates

Sensitive to vibrations

Eardrum

Ossicle



The inner earThe inner ear

.. CochleaCochlea 20 000 ciliates20 000 ciliates

-- Air VibrationAir Vibration

-- Liquid DisplacementLiquid Displacement

. Vibration amplification. Vibration amplification

. Selection per frequency. Selection per frequency
-- Neurotransmitter : glutamateNeurotransmitter : glutamate

Mechanical energy              nerve impulseMechanical energy              nerve impulse



Noise pollutions

130 dB
120 dB
110 dB
100 dB
90 dB*
80 dB
70 DB
60 dB

50 dB
40 dB
30 dB
20 dB
10 dB

0 dB

Plane at take off

Pneumatic drill

Middle 
urban 
traffic :Office

Living room

Forest

PAIN 
THRESHOLD

AUDITORY 
THRESHOLD

85 dB*

135 dB140 dB
Some noise levels :Some noise levels :

* For a 8 hours working day

Digital audio player



SOME NOISE LEVELS :SOME NOISE LEVELS :

SupersonicSupersonic Bang :Bang : 129 129 dbdb

BoilerworksBoilerworks :: de 100 de 100 àà 130 130 dbdb

Pop or rock Orchestra :Pop or rock Orchestra : 110 110 dbdb

FireFire alarmalarm :  :  101 101 dbdb

SoupedSouped up up motorizedmotorized bike :bike : 100 100 dbdb

Building site :Building site : 95 95 dbdb

Road Road TrafficTraffic( ( includingincluding
heavyheavy goodsgoods vehiclevehicle) :) : de 90 de 90 àà 95 95 dbdb



HEARING RISKS AS REGARD 
WITH DAILY EXPOSURE LENGTH
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I/ HEALTH CONSEQUENCESI/ HEALTH CONSEQUENCES

Hearing Effects            DeafnessHearing Effects            Deafness
AcouphenesAcouphenes

DevelopmentDevelopment through several stages :through several stages :

AtAt the beginning, Reversible (hearing strain)the beginning, Reversible (hearing strain)
. 16 hours rest for 112 minutes exposure . 16 hours rest for 112 minutes exposure 
at 100 dbat 100 db

ThenThen, Irreversible noise, Irreversible noise--induced hearing lossinduced hearing loss
. Perception deafness. Perception deafness
. Focused on 4000 Hz. Focused on 4000 Hz





Screening significanceScreening significance
AudiometryAudiometry significancesignificance

. Sometimes complex clinical examination. Sometimes complex clinical examination

. Often late clinical examination. Often late clinical examination

Social, Social, domesticdomestic, , industrialindustrial noisenoise

Handicap, AgeingHandicap, Ageing

““ItIt’’s always time to get hearing protections always time to get hearing protection””



Extra Extra hearinghearing effectseffects

SleepSleep disturbancedisturbance
MedicinesMedicines treatmenttreatment

HTA, HTA, cardiovascularcardiovascular effectseffects

StressStress

PregnancyPregnancy problemsproblems



PsychologicalPsychological noise noise effectseffects

-- AnnoyanceAnnoyance

-- Mental Mental healthhealth

-- PerformancePerformance



Noise Noise andand ototoxicototoxic agentsagents

-- Double Double -- exposureexposure :: . Noise. Noise
. . ChemicalChemical agentsagents

-- ManyMany experimentalexperimental studiesstudies are are currentlycurrently beingbeing ledled

. . AntibioticsAntibiotics ((aminoglycosidesaminoglycosides))
MedicinesMedicines :: . . DiureticsDiuretics

. . AspirinAspirin

WorkingWorking agents :agents :
. CO, . CO, aromaticaromatic solventsolvent
. . styrenestyrene



II/ CONSEQUENCES II/ CONSEQUENCES -- BEHAVIOURBEHAVIOUR

IndividualIndividual BehaviourBehaviour
AgressivenessAgressiveness, , isolationisolation……

CollectiveCollective BehaviourBehaviour

. At . At workwork :     :     VigilanceVigilance
QualityQuality

. Accident. Accident

HumanHuman relationshiprelationship troublestroubles
In the In the familyfamily, at school,, at school,
In society, at In society, at workwork



Noise effects on Human/Work systemNoise effects on Human/Work system

ACOUSTICACOUSTIC VISUALVISUAL
SIGNALSIGNAL SIGNALSIGNAL

Noise : MaskNoise : Mask -- Extra hearing effectsExtra hearing effects

Saturation Saturation ––
PerceptionPerception

Hearing strainHearing strain
DeafnessDeafness PsychicalPsychical Effects Effects 

Psychomotor EffectsPsychomotor Effects
Effects on oneEffects on one’’s balances balance

ANSWERANSWER



III/ SOCIOECONOMIC CONSEQUENCESIII/ SOCIOECONOMIC CONSEQUENCES

A A –– ON GENERAL POPULATIONON GENERAL POPULATION

NoiseNoise--induced hearing loss (10 %)induced hearing loss (10 %)
Digital audio player consequencesDigital audio player consequences
InformationInformation

B B –– ON SOCIETYON SOCIETY

Airport, Teaching placeAirport, Teaching place
Means of transportsMeans of transports
Noise Map (directive CE 25/02/02)Noise Map (directive CE 25/02/02)
applicable in 2007applicable in 2007



C C -- AT WORKAT WORK

Directive CE 6/02/03 applicationDirective CE 6/02/03 application

In France : In France : DecreeDecree of 19/07/06of 19/07/06

. Action . Action levelslevels lowerlower thanthan : 80 : 80 dbdb(A)(A)
HearingHearing protectorsprotectors

. Action . Action levelslevels overover : 85 : 85 dbdb(A)(A)
PreventionPrevention ProgramProgram
HearingHearing protectorsprotectors

. Noise . Noise ExposureExposure LimitLimit : 87 : 87 dbdb(A)(A)



IV/ WHAT PREVENTIONIV/ WHAT PREVENTION
The role of the occupational doctorThe role of the occupational doctor

of the industrial hygienistof the industrial hygienist

First of all : a collective preventionFirst of all : a collective prevention

Individual hearing protectorsIndividual hearing protectors
(lowering from 20 to 30 db)(lowering from 20 to 30 db)

Medical aftercare with Medical aftercare with audiometryaudiometry



CONCLUSIONCONCLUSION

Noise PreventionNoise Prevention

Profitable for allProfitable for all

Skate in public healthSkate in public health

Significance of public awareness Significance of public awareness 
campaigncampaign



Tout comme la peauTout comme la peau
dispose d’un «dispose d’un « capital Soleilcapital Soleil »»

L’oreille possèdeL’oreille possède
un «un « capital Bruitcapital Bruit » limité» limité

As As wellwell as as 
Skin has Skin has limitedlimited sunsun resistanceresistance, , 
EarEar has has limitedlimited noise noise resistanceresistance

«« Stop Stop thatthat noisenoise »»


