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' ' "Clinical Focus Grand Rounds

_ [] and theUnion of Medical Societies of Yugosla-
v}a,Tileanxtconference,heldin 1978In

Summary Report on the Fse harg.WestGormanyw=alsospenanmdby
ASHA.in addidonto twoGeamangovemmen-

Sixth International egano e,andU.S. r,epr=oedth s
were publishedasASHA Reports 10.

Congress on Noise as a In 1983.theFourthlntematlandiCongresswas heldin Turin, Italy, withoutASHA

Public Health Problem sup,hatinmthoFifihCongmseinStockholm,Sweden listed ASHA as oneof its
man)'sponsors.Thepranonl,sixth.Congress
was sponsoredby I g organizations, incladtng
the Acoustical Sociedesof France. America.

Alice H,Surer Japan,andGreat Brhala, the Bdtish Society of
Ashland, OR Audiology.theU,S.Air Force.andWHO,butASHAwas notan ofBclal sponsor.

Duringthe Dubrovnikmeeting in 1973,
interestedpaldcipanmformed the Intnrandonal
Commissionon the Biological Effects of Nolso
(ICBEN),which providesa rotating secretariat
andorganizing committee for thecongresses.

s the representativeof theAmerican ICBENmembers have divided the variousareas
Speech-Language.HearlngAssociatlan. of noiseeffete among I0 teams, each with tm
I had theprivilege of attendingdie 6th ownchairanti no.chair, They am:

InternationalCongressonNoiseasa Public Team1 Noise.lnduoodHearingLoss
Health Problem.held in Nice,France,July5-9. Team2 Noise and Communication
1993.Although more than a yearhaselapsed Team3 Non-Audhory Physiological Effeats
sincetheconference,muchof this Informodon Team4 Influenceof NoiseonPerformance
is not widely availablein the UnitedSeamsand and Behavior
maybe of interest tooudiologisu andother Teams Nolse.Distttrbod Sleep
readersof theA/nee'leanJournal o/Audiology. Team6 Community Response to Nok¢

ArtIntamaliondiCongresson Noiseas n Team7 Noise and Animal Lifo
PublicHcaizhProblemis heldonceeves'y5 Team8 NoiseandCombinedAgents
years,ThepurppseofliteancongressesIsto 'Team9 RegulationsandStanda:ds
bringrecentad_annesin thefieldof noise
effects o theprbfessionalcommuny andto the Theprogramof theSixth International
pub In.Th';mal_dalcoversbothrcseamland Congressconsistedof Invitedlectures."fse¢
publicpolia..O'activitins.The conceptof noise communications"(meaninltoraland/orposter
obatemontIscommended,butis notdiscussed, sessions),andworkshops.Sessionswere
IncludedIneachconferenceIsa summary,and orgadizedso that thesewerenocompodng
review of the researchconductedduringthe5- sessionsfor the invited papers,although the
yeartnlofim,aswellanshortdos:dpflonsof fraecommuniandansessionoandworkshops
recent findingsandongoingprojects,Purtict. did compotewith eachother, Tl_esewereonly
poets come from oilover the world:Russla, two workshops,one on noise.indaned beads S

' China.Eastern Eurepo, Australia andNew loss end the other on noise-disturbedsleep.
Zealand, althoughthe majorityof participants
are fromButope endthe UdilndStaleS. NOt._t'-ltt(I _Ct:¢JI1 _. r" _ LOr;_._

The firstof thesenoise effectsconferences The ectivities of Team I, Noise-Induced
._ was orgealzedby ASHA. supperledby theU,S. HearingLoss. would be of greatust interest IO

Public Health Service, and held in Washington ASHAmembers. For this congress the choir
DC in 1968,The proceedingswerepublishedas wos PerNllssoo of Denmark (formerly of
ASHA Reports 4, This landmarkconferenceset Sweden)and co-choir was WHIyPassehier-
an importantprecedent,whichhascontinued Vermontof the Netherlands. In nddidan IO
for the lost 25 yearsand showseveryindicolion somediscussion of the topic during the Tuesday
of continuingwell into the nextcentury.The Plenax7Session, Team 1presented9 invited
1973 conferencetookplace inDubrevnli¢, inetarsson Wednesday and approximately40
Yugoslavia.Theprincipalsponsorwastheu.g. contributedpapersandpostersonThursday,
EnvironmentalProtectionAgency(EPA), and helda workshop with 5 speakers on Fdday.
although'AgHA tookaprominentrole,along Highlightsof these sessions ,aredescribed
whh the World HealthOrganization(WHO) below,
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plenary Sesston studieswouldindicate,whlchwas cspeciagy true of young
During the PlenarySession, W.Dixon Wardsumma- people.Healso roundnosystematic effect on hearingof

rizcd dm knowlcdgeof noise-inducedhearing loss in gunfireorother leisurenoise activities.
certainareas. Hc reportedthat il was knownat the timeof A paperby the Frenchresearch mare of Remy Pujoland
the f'u'at congress thata dally averagc noise level of 80 Jean-LeaPueldiscussedthe innervationof outerand inner
dB(A) could representn riskforsome individuaLs,andthat haircells andtheir raspecdveneurotransminers. Dr. Puel,
noisecandegradefr_anncyselectivityandtemporal whoprascnledthepaper,poinledout thepropertyof the
integration, but that theseeffects havenet proven to be outerhaircells (OHCs)to reactto sound stimulation by
chronic if hearingsensitivityreturnsto normal,He balJcves feedingenergyback intothe baslinrmembrane, thereby
that the greatestoon.ocanpadonalriskis recreational transmittingenergyto the innerhair cells (iHCs). The
shoodn8. The mlatiooshipbetween occupationalandnon- IHCs,the"_ai sensory ceils", pcssivc{y nncod¢the '"
occupational bearingIoss is probablyadditive,but re- messageandsend it IOthe brain. Pujol and Puel
searchers are still workingon thisquestion.He also studying theroleoftheneumtransmifferglutamate,which
believes that it is now well documan[edthatinzerTnittence is secreted[nexcess by loud sound.Acute, short-lerm
doesreducethehazardofpormancnlthresholdshift('PTS), secretionsofgluIamatncansctemporaryswellingof
butnotasmuchastemporarythresholdshift(TTS). eudborydendtltas,whichmayexplain"I'rs. More severe

Wazd's8oatsinclude(1) thedevelopmentofabetter do_s mayleadto neuronaldeath,helpingtoexplainPTS,
metric than L,,=(the 3-dBrole) [o describethe relationship The rcsea_hers believethat"an eraof cOChlear
betwceonoiselevelanddanadon:(2)'theconductofa neuropharrnacologyisjustopenin8 andonecouldspoon-
long.turin,longitudinalstudyofheatingLhr_holdlevelin lateaboutsomecBnicalapplications,"suchasdifferential
humansl (3) continuedresearchon the effects of intermit- protectionugalnsl toxicityat the IHC and OHC levels.
tenetand theappropriatecorrectionfactor(to beupplicdIo

(be criterial'orcontinuousnoise); and(4) nullifying Ibe Contributed Papers and Posters
"effects of anti-noiseactivists thatmake peoplesaspicious
of all technicalrecommendations." Daringthe"FreeCommunication"session,authors

HunniogyonGIerka'sPlenarySessionspeechwas wen:givenoniya vu7 shozltime to aumm_J';zetheir
mainlyconcernedwithnadonaiandintcmationalstand_ds potxrsor posters,sothatSltendcescouldsludytheposter
activities, He reportedthe existeace of 21 intsmational or readtheproceadingsata laterrime. Some of the more
workingSroupsin thenoisear_a,suchas_osedeveloping in_e_:sCmgpreseol_Jonsarehighlightedbelow.
Standard_forhcarln8protecrorattenuation,evaluatingthe AI.Mp.sd,Marlin,andNedwcllof theUK's Insthumof
effectivenessof hearingconservationprograms,guidelines SoundandVibrationResearchreportedon currantresearch
/or thedasisna[ low.noiseworkplanes,.andguidelinesfor of noiseandhco:_nglevelsunderwal_, They foundth,_
thedesignofIow-nolsemanhtherjandequipment, undcrwalerthresholdsaresomewhatboiler thanpreviously

Ansg0t Vogel of theGermangovemmen,treposed that thought'andthatthe threatof hearing loss If professional
at therecentworldwideenvizoomec_lconf_rsnanin,Rio diversissl.gnificanlduetothehighsoundlevelszhntrise
dedane(re,no'Is_wanbarelymendoncd,H_:Foneludedthai typicallyencountered.
theparticipantsbelievenob¢isa localproblem,whereas FrenchresearcherPaulAvonandhiscolleagueshave
mostpol)ulan_orossbecnd,_zJes,evenn_t|_aifoes. beaninvestigatingtheuseofotoazoostiaemissionsfor

earlydiagnosisofnolse.indueadhandngloss.They have
concludeddialncilhardistortion-productemissions

Invited Presenlotlons (DPOE)nortransient-evokedemissions(TEOE)areveO,
In herlead-offprosenladon,Willy Pansehier-Vermesr sensitivepredictorsof moderatehigh-frsquencyheating

identifieda dally averageof75 dB(A) as the level of loss. withoutthe considemlionofother morecomplex
potentialonsetof heatingloss.Shealsoidentifiedthelevel p0ramctarS(such_ theslopeof DPOE ampIftudevs.
of noisytoysasS0 o iC0dB(A),w th firecrackersand stimuluslevel).
shoodn8exceedingtheselevels.Sheadvocaledlimitson H,M, I_archgravinkof IbeNorwegianDefenseDepart.
the noise emission of cellaln prodacts intended forchl]- meal reportedthat theincidenceof high-frequancyheating
tires, lossin lg-year-oldmaleconscriptsgrowsleadilyfrom

PelerAlbert of Torontodiscussedthepossibililyof about15pementin1981If around31percentin 1990.
hear(n8lossfronturbannoiseinsomeof theworld's This increaseappearedIf parallelthesaleof portable
noisiercftJas,citing avera,[eIevelsof[00dB (L) in stereosystems,In199.,_heincidencedecreased to25
Banskok, He also describedthe asymmetrical he.firing pomcnLwhichDr,Borchgrsvinkspeanlstes was due Ioa
lossesthat frequentlymsah fromoccupadonalexposures, widespreadmediacampaignagainst the hazardsof loud
suchanmining,if'actordriving,violinplaying,andseveral music.A la_erpresentationby Rosenhall.Axelsson,and
jobs in constructionand forestry. Svedberg,however,failed[o findany differencein high-

BrillshresearcherMntk Lulmanrsporledona Iosge- frequencyhearingthresholdlevelsof if.year oldSwedish
sca/¢ study of hem'_n8thrsshold level in which noise men _twsen 1970-1977 and 1992.
exposurehlslory wasestablishedbymeansof aquestion- Twoslx'.'_kcrspmsemedinformationabouttheuseof
naira,HefoundthClthebeatinglevelsofnon-noise, noisecancellationin hearingproleadondevices,C. Carton
exposedpopulationsu_aresomewhatworsethanearlier of Francedescrlb_dthedevelopmentof earmufPsproviding
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25 to 35 dB atteanationin the low frequencies,whiel_, Workshop

when combinedwithpassive attenuators,give a vc_ A workshopemhtcd"'ControlContsol of AuditorS
offeel[re flat al(enuationacross frequencics.A prcscnlat[an Syslem Vulnerabilityto NoiseExposure" took placeon
by R, L, McKinleyof theU,S. Air Forcereportedon the Friday,co.chalrod by EdgarShaw and W. DixonWard, As
rapid growth afactive noise reductiontechno[ogyin recent the titleimplies, the main focusof the workshopwas
years. McKinleyalsohighlighted the abilitiesof these mechanismsof noise-indacedhearing loss. parficularly
devices In reproducefaithfully _e spectrumof incoming with respect to theneuralprocesses involved, It appears
signals, and {oimprovespeech Inte[figibtiltyover their that considerableprogresshasbeen made in understanding
passive counterparts,especially inhigh levels of noise these mechanisms,Here are some of the highUghts of the(105-.i15 dB),These devices haveincreasedthe allowable
exposurelagernoisefrom85minutestoghours, workshop:

French physicianL.B. Canssc described a poaable ErikBorg of Swcdan's Karalinska Institute gave apaperon the relationshipof the acousticreflex fAR) and
sound level meteror"Audio Protect System," which may nail-induced fie._ng loss,He smmd tha_.contraryto
be worn to concertsat"sporting events, thatregisters a
green lightat levelsbelow 80 dB, anorange light between poputaropinion,the acousticreflex docs'not adapt inmanyindustrialcondidons,because the noiseenvironmentis
80 and 105dB,and a red light above 105dB.

Chlnosc int,est_gatorsChert.Zhou.Cben, and Ye time.varying, promotingthe reactivation of the reflex.
reported on a largonpidomlaiogisal studyof heating Borg andhis colleaguesalso found that when the thresholdof theAR shiftsdue to no/so.inducedbearing loss, _e shiftthreshold levelin a non-noiseexposed, otologieallyanrmai
population. Theyfound that the h_g of adultsup to age is primarilyassociated withdamage to the inner hair coils.
40 was only slightlydifferent than tile control group (15- Thus anAR shiftmay assist in characterizing the siteoflesion.
19yearn oldl, and coneludod that age correctionsbefore
age 40 wereunnecessary.They also foundno significant Barbara Caalon,also ofthe Karolinska Institute.
differences _twean the hearing threshold levels of male resumed the discussion of the "lougheaing" effect or
and remaingroups. "soundconditioning,"theauditorysystem'sability to

American researchersR. Hareomikand D. Henderson modulatethe adverseeffectsof no[so.Guinea pigs exposed
discussed the"toughening" effect, in whichthe auditory for24days to a l.kHz toneat 81 dB before being exposed

to thosame toneat 105dBfor 72 hours showed 20 at] lesssystem may dnvolopa msistanoc to thresholdshift with
repeated exposureto noise. Dr.Hamnmikreported TTS than theiranoconditlonodcounterparts. The condi.

tinn_ animals recovered completely after one month,threshold recoveriesof as muchas 30 dB in subsequent
days of esposumcompared to the initialthreshold shift, whereas thn noncondfiionetiones retained a P'f'Sof
Dr. Hendersonalso founda redactionInT'I'S from certain appreslmamly25 dB. Therealso was significantly less
prophylacticexposures,butthetransferacrossbandwidth outerhaircelldamagein ti_¢experimentalgroup,butno
was not good,A "toughening" exposure to a low- significant differencein innerhair cell damage. Donald
frequencybandof noisefollowedby¢tposttmtoahigh- PinedersonandIffscolleaguescontinuodthediscu_lonof

• the tougheningefface,_iemting the frequency dapendcneofrequency bandactually pteduead mur_permanent
thrasholdshift thantho hieh-frogu._rnc.*bexposuro alone, of the efPoct_

Lath andhiscoflcagueadescribed measurementsof the French rassar_har Jcan-LucPnel elaboratedon his
sound outputofportable CDpinyon. These devicescan earlierdiscussionof cochtnar innnrvationand noise.

inducedheatingloss. Resultsin anbnaisexposedto
produco invdsof 125 to 127dl_with average levels ('L)
of 11fi dB. ThelrtvesUgatorsbelieve thatbecause of the raodemte loyolaof pure tonessuggcsmd that andre
wide dynamicrange and low distortion,portableCDs pose mechanismswereaffected,By blocking with st_chaine
a grcator risktohearing than theordinaryportablastereo Ihoasllon of themedialafferent nenroanscoanectod to the

systun. • , OHCs,significantly greaterthreshold shifts were produced.C. Nixon andhiscoltanguos from the U.S. Air Force Dr, Fuelconcludedthat themedial efferent systemacts as
reported o_ihe_ng threshold level measurements follow- a protectoragainstauditor/fatigue. More intense noise
ing high.level,short-durationaircraftflyovers at l IS to expo.,sare levels,hownvar,produceddrastic swellingof the
130 dB(A). Twosubjects exceededthe 10-dBTTS afferentdendritesunderthe[HCs. Five days post.exposuro
criterion from the13O-dB(A)flyover, butnone of the thecells remaineddamaged, but the hearing threshold
others did,Therewereno significantdifferencesbetwesn levelshad partiallyrecovcnaland the IHCs hadbecome
the heating threshold levels of left (protected)and tight fullyrearmneatedto tho afferent dendrites, Using a
(unprotected)ears. gintumalOantagonistin thec_chlea duringthe same

A study hythe Dutcll researchers VanDen Bergand exposureprotectedthe dendritesfrom swelling, indicating

Passehler-Vermanrused a simplified method for measuring that excessive secretionof the neurotransm fitarglutamate
treatingprotectorattenuation in the field.To accomplish is animportantcontributorIonoise.induced hearingloss.
this, the investigatorshadconstructed a special "deep" RumeshRajanof MonnshUniversity in Austr_la
andiomotricearmuff that would not touch tho insert continuedthe discussionof the protective functionof the
proteclor.They found that field attenuationat the 500-Hz efferent nerve fibers, identifyingtheolivocochlear bundle
frequencywasthe best predictor of overall A-weighted as tilesite of the protectivemechanism,This protection
alleouafioo, may be manipulatedbyelectrical stimulation of efferent
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fibersorby thepresantstianof alow-levelI_,dningsound followedby rcp_titlanandsoundfrequency.The resultsof
intheoppositecarbeforetheonsetofthed:unoglngsound, these_nvesligsdonshave_mp[icatiunsformany "kindsof
ExPerimentsin guineapigshavebeenrcplieatsdin cots emergencysituallons.
withthesameresults.Thispapersewedasa logical
summarytotheprecedingpresentationsJothisworkshop. Non.Atzd#orJElfeelsofNolse

Therewererelativelyfewnewfindingsin the non-
(); hes'A t'c-_0£ |HtCt'(_5| andituty(orcxtra-anditaW}healtheffectsofnoise.

Besideshearingloss,severalothernffeclsofnoisewere Wolfganggablschreportedonacollaborativeepidnmio.
diseassedin considerabledepth,Someofthemum togiczistudywith Britishresearchersoff _ffic noiseand
Interestingpaperswillb¢brieflysummarizedhere. theriskofheaJldisuse.Preliminaryresdits_'orntwo

Britishtownswereequivocal,andrusditsfrom theGerman
:tulsa and Communication city (Berlin)showedasmallincm_cd riskof ischcmlc

heoJldiseasethatwasnotstatisticallyslgdificanLUnforttl.
Some newdevelopmentsInoolseandcommunication nately,theBritishsegmentofthestudywasnotdesigned

ar_ofpusdculnrInterest.TriremeHoulgustofsheNether- IoincludeanisoandonlyI0porecntofthesubjectswerein
landshasdevelopedan"ExpertSysmm"topredictspeech {hehighlyexposedgroup,
andwarningsignalpefcepdoninnoise.Thesystema_kes A studyofChinesetextileworkersbyZhnoandhis
intoeccoantt(I)thesignalsource,suchasdirectspezch, collecgecsdidshowduse-msponsorelationshipsbetweena
telephonespeech,orpublicaddresssysmm;(2) characteds- cumdiadvem_sure of noiseexposure(levelplusdu_rion)
{losof theenvironment(ambientnoise,rcverberu{Jon);and andhyperlonsion,Ndiscexposurefollowedago,parental
(g)listenercharacZdsdcs,suchuslisteninginone'snative h{storlofhypertension,andsaltintakeinImportance.
or non-n_dv¢language,h_"[ng loss,andtheuseof HartmutIslngof Germanyelndidamdtheconnec_ian
_car_g promotiondevices,Thesystemmaybcusedto betweennoiseexposure,increasedmagnealumsecredan
predictboth theAftieu[olionladen(AI) andSpeech (andthereforedepletion),andtheriskof anginaand
Transmisslooindex(ST[). cn,"d_cinfarction.Onthebasisofhisres_J'ch,Dr.b_S

Germant_senrchefHansI_zarasdiscussedOermm_and bcticvusthatannoyanceordisturbancefrom thendisois
fnterandon_s_ndtudsto predictandassessspeech thekey tothoseadverseeffects,ratherthansimply the
communicationandworalngsign,s.Them_'enln¢ISO noi_ itself,
andEC s_ndm'dsinthisnsoa,cidiercompletedorbeing

developed,Theylnziudesuchsubjectsastheinfiusnccof Noise andS_ep D_stttrbanc¢
ambientndisn,distnna¢betweenspecter andlistener.
wn_'thgofhe.._ngpro[ec{hrs,huntingloss,andshan_d Oneofthnmostcontmverslalpn:son6_donswangiven
speech,A r¢canUycomplemdal._dardrelatingtoacoustic by J'ohn0[Inrh_dofthe U,K. Civil AviadonAuthority,A
woz'nthgslg_is specifiesporametecsaccordingtothe largestudyof di_effectsofa_ r'_{ noLsowancardndoutin
degtu¢of mgnncyanddmabilityto alert;:_ individuals'hqmasasopposedto theIobomtoPj.The

ShntooAbelof Torontote_ortedonanInvusligadonof parameterwasfiv.qecnuyofawakeningasmeasuredbya
theabil ty of subjectsto ocalizeanousdosignalswh1¢ devicecalledan"octim¢ler"scrappedto thesubjsot'swrist.
wo_rlng"beorlngpromcto_,Localizing.an80-dBIonnin u The investigationshowedrelativelyfewawnknningsfrom
boakgroundof whim noisea165riB,subject' performance aircraftIlyoversatoutdoormaximumsoundlevulsushigh
d_reo_dsignlfic_tlywhenwearinghoningproteclors, as80tiBiA),Althoughthe;ovalsforav,rakaningobliged
Averagecorrectresponseswereapproximo_ly?0pc.cent in thelaboratoryhaveIraditloanllybccnlower,these
IOthee_S-opesoondtlJon_ 20--..¢0percentIn d_e rasullsseinedwiththefindingsof Pearsonsand his
occludedcondition,Whenthostimulustonewaspresented colleaguesforotherin-homeStudies,Ollerhcadand/do
ut$00Hz,r_pons_sdidnotdifferbetweenplugsand colleaguesbeveconcludedthattheImpectofaircraftnoise
muffs.When'n4,C_0-Hatonewasused,however,the onsleephasbeenoverestimated.
abilityto[ocallzowassignificantlymorndifficultwhen Otherreseufcbershaveobjecled(otheBddshs[edy's
subjectswornolevdi-dcpeudantmuffthanwhenaconvan- conclusions.Theybelievethatitioinsuffidicnttomecsus¢
Hon_lmnHor plugwasused, only awakeningwithoutta1.:inginto account shifts of sleep

r BritishpsychologistJudy F..dworthy pmsctu=dan stage, whichoccuru(much lower sound levels. For
; importantpaperon thedesignof anditorywarningsignals, example,SwedishrcsecraherEvy Ohrstxomfoundeffects
! Shenomdthat theremayb_50 diffcrenlacousticwar_ing onsubJectivesloopquality andt_edneaswithoutaalgnifi-
, signals Ino hospitalemergencyroom.ao many that_e cant increaseInuwakcdings.
/ staff does hal know whettheyall mean, Dr,Edwor_y
i dascdbed Ihe results of a sodas of experimcn=sexploring Effects of Noise on Performance end Bellav[sr

the perceived urgencyof a large numberof spcco'al, Two papersby Srilish investigators AndrewSmithand
temporal, and melodiccharacteristicsof sound.The results DytanJoneshighlightedtile adverse effect of speech (even
ledlo opredictivem_delb,_cdonwarningsighturgency. Irrelevsotspeech)ontheperformanceofcertain'r_k_,Dr,
andsubsequenttestingshewedthatdin resultsandpredic. Smithreportedthattheeffectof irrelevantspeechis

_i_l tionsagreedquitewell,Thewarningslgoalparameterthat independentof intensityfora rangeof 55 to 95dB.and

i corralatad _f_ostclosely whh urgencywas signalst_cd, thatIhebest coursewould b_ Io usea mankins noiserather
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d_nUnalsc redumiou. Dr, Jonesfoundthat d{suacling effectsresearchand regulation. Orealer involvement and
speechcauseda rcthlcticu of up to 40 pcrccnl in per(of supportby ASHA wouldIx: uscl'ul, but without ['edc_i
menceof a visual mcmo_, wbcre,_ there w_ _lmostno government interestandsupport, the situationis unlikely to
disruption (tom comparablelevels o(white ualsc, change.

An intcmatinnal tam of investignlors reportedon u
mostinteresting studyof the effects cf noise on psycho- Bibliography
logical,cognitive, _d quadty,.of.li[c pa_melcrs in Betgrund_B., & LthdvallpT. (Edsd (1990).Noiseas a Public
children. Hyggn, F-V_S,and Bullinger smdled both I/ealthProblem.Vols,1.-5.SwedishCouncillot Balld_g
bchavi0raland physiologlcal variablesbcfore,'mdafter the Research,Stc¢kholm,Sweden,
closingof an existing_rt andtheInaugurationof ae¢w EnvironmemalProlectiooAgency. (1973),proceedingsof/he
onetOManich, Oerrn_y. Prnl_'nin_y resLdtsweremade lr_er_ationalCongresson Nal:;eax a public Healtl= Problem.
=variableon comparisonsbetween e group livlng neorthe EPA 550R/"73-_08,U,S,EnvironmentalProtection Agency,
old _'pon and a matchedcontrol group,They showedno Wasf'_ngton,DC,
_ffnclson reaction timeand ee=taluother pcrformm_ce Eossl,G, (Ed.) (1983),Proceedingsof the Fourlh International
_sks, butsignificant decrementsonsuch measuresas long- Congresson Ho[seoJa Public Heatth Problem.Vols. 1-2,CenOoRicefche¢ StedlAmptifon. Milan, l_ly.

.=term recall, rending comprehension, nnd an insoluble Tobias, J. Y., Jansen, O,, & Ward, W. D, (E.d_.)(19"18).
puzzlc (an estimate of tolerance for [mstration). Blood ptoceedin8_ of _heThird lnternatlor_l Con_rex_ro,1 No_seas
ehcmisU7 tests rcvanleda significant difference inadrena- a PublicHeath Problem,,_ttA Reporls10,Reck'vii]e,MD:

• line levels between theexposed and,nooexpesed Amedc*.nSpcech.L_nguagc-Hea_ngAs;ociation.
population. Vag=t,M, (Ed,) (t993),Noise & Man '93: Norseaa a Public

Health Problem, Vo_. 1-3. InsthutNation_ de Rech_che sur

. ,_._t,ffl%tT)_lt.,v insTransportset leurSccudt=,Arcueil Codex,France.
Ward, W. D., & Fdeke, J. E. (Eds.) (1969). ProceedinBs ofdin

Although many ofthe papersat this cong_'csswere Conferees, Noise as aPublic Heabb H_._rd, ASHA Reports
reiterations o[ prcvIoanwork. or at least variationson the 4. Roc_iiie, MD; AmericanSpecch.LanBu_gc.Hcadng
sam= theme, them wornu numbar of new end exciting Asso¢ial[on,
f'mdlngs.Examples0£thcs¢_were t_¢paperson the tale of
co,:blear effarnnts innols_-inducedheating lossby the ReceivedMa_chI1, 1994

_/_.;- -Fteeeh rese.an:harsPuJoland Puel,th¢ work ofAI-M..'_fi Acr.eptedJune23, 1994

f . .:. and his colleeguan onunderwater hearingthrcsbotds,'.he
: work of Edwonhy onwanting signals,the sloopstudyby Contactauthoil,AliceH. Smer.PhD. 575 DogwoodWay.

' ' Ollarhand, and the Muach Airport study by Hyggn et a, Addend, OR 97520
Ooe cannot help bul nodc¢ that themajority of the pmscn-
lot.ions,espoci_dlythemost {nanvalivcand _port.q_| ones,
warngivenby non.U.S,mseca_hcrs.Thi_is_Isa_'ucofthe Key Words: noL_effects,anls_-induc_hearingloss,

_::i'. a¢ vide_ in theinternationalsmnd_Is"n_n_.It LIquite In=rnafian_Congress,non-auditorynoL_eff_Is,no_sa

clearthat the United Slates Ires tokena b_ackseatIn noL_ nndcommunication

[ "7.I !.
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