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declinedwith increasingvearfrom 10.16to 7.76mm s (P<0.00001) Discussiontncreasingit wear
wasassociated
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methodfor estimatingbinauralhearingimpairmentandwhole personimpairment;(2) the model of
the InternationalOrganizatiorfor Standardizatiorf{lSO¥or estimatingboth agerelatedandnoiser
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distribution of HPDusefrom the activity card/dosimetrymeasureswith nearly80%of workers
reporting either almostneveror almostalwaysusingHPDsFairagreement(kappa= 0.38)wasfound
betweenthe surveyandactivity card/dosimetryHPDusemeasuresLogistiaegressiommodels
identified site, trade, educationlevel,yearsin construction,percentof shift in highnoise,andfive HPM
componentsasimportant predictorsof HPDuseat the individuallevel. Sitesafetyclimatefactorswere
also
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(154firefightersand 769 operatingengineers)vho completeda surveyand audiometrictestsaspart

of ahearinglosspreventionintervention study. Approximately40%of both groupsreportedtinnitus;
34%of firefightersand 59%o0f operatingengineersshowedhearinglossat noisesensitivefrequencies
(4 kHzand 6 kHz).Firefighterswith highfrequencyhearingloss(oddsratio [OR]=2.31;95%confidence
interval[CI]=[1.05,5.11])andthosewith perceivedimpairedhearingstatus(OR=3.53;95%CI=[1.27,
9.80]))were significantlymore likely to report tinnitus. Similarly operatingengineersvho had hearing
lossat both low (OR=2.10;95%CI=[1.40,3.15])and
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control groupsshowedsignificantincreasen their reported
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installation,furniture refinishing,health careclinics,janitorial floor waxingservice Jandscapinglawn
maintenancetree service road construction,stone countertopfabrication,truck bedlining,
warehouseand cold storage andwood floor finishing.Targetedhealthhazardancludedworker
exposureto airbornecontaminantsnoise,andbloodbornepathogengypicalof the industry.Method
and effectivenesof control of health hazardswere evaluatedby countingwork siteswith violations
associatedvith engineeringcontrol, personalprotective equipment,hearingconservationpr training.
Resultsare presentedby industryfor the numberand percentageof work sitesthat failedto provide
requiredprotection. Poorcontrol of healthhazardsvasgenerallyfound acrossall inspectedindustries.
Followup inspectionsand self reports of abatementfound that more than 85%were ableto
successfullgontrol the hazardsand abatethe violations.Theresultsare further discussedsthey
relate to methodsof control andriskandidentifyingexistingand emerginghighhealthhazard
industries.Basedon employmentdataandthe poor hazardcontrol that wasfound, mostif not all the
industriescanbe describedashighhealth hazard smallemployerindustries.Theresultscanbe used
for the planningof interventionsin other regionsandindustries.

Lofgren,D.J.,et al. (2004)."Silicaand noiseexposureduringinstallationof fibercementsiding."J8f9.0027 Tc (of)Tj /T1
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significantiyhigherestimatedexposureevelsevenwithout includingtheir firearmsexposurethan did
non shooters.Whencomparedwith the highlevelsof occupationahoisefoundin construction,nonr
occupationahoiseexposuregienerallypresentlittle additionalexposurefor mostworkers.However,
they may contribute significantlyto overallexposurein the subsetof workerswho frequently
participatein selectednoisyactivities.

Neitzel,R.,et al. (2004)."Nonoccupationahoise:exposuresssociatedvith routine activities."J
AcoustSocAm115(1):237245.

Effortsto characterizenonoccupationahoiseexposuresavefocusedprimarily on infrequent,
episodicevents.Fewstudieshaveassessedoiselevelsresultingfrom routine daily activities.In the
currentstudy, 112 constructionworkerswore datalogginghoisedosimetersand simultaneously
completedactivitylogsduringtwo phasesof datacollection.The81 subjectsmonitoredin phasel
receivedlogslistingnumerouspreselectedoccupationabnd nonoccupationabctivities,while the 31
subjectsmonitoredin phase2 usedfree field logsandreported nonoccupationahctivitiesin greater
detail. Nearlyall of the 221,4391 min intervalsof nonoccupational (eq)levelandactivity reporting
were below 70 dBA;only a smallpercentageexceede®0 dBA.Theprimarycontributor to
nonoccupationahoiseexposurewastravelingin a caror bus,while time at home contributedthe
least.Onehundredseventy24 h L(eq)levelswere computedfrom the 1 min noiseleveldata. The
percentageof phase2 workdayL (eq(24))evelswhichexceededB0 dBAwashigherthan that of the
nonworkdaylevels.ThemeanL(eq(24))evelof phase2 workdayswashigherthan that of
nonworkdaysandthe differencewasstatisticallysignificant.Routinenonoccupationahoiseexposures
contributedmuchless studies whilindp
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severallong term exposureestimatesfor conortmembers METHODSVe followed cohort members
between1999and 2009andinterviewedthem approximatelyannuallyto obtain a detailedwork
historyfor the previoussubjectintervalwhile alsocollectingtests of hearingsensitivity.Overthe same
period,we alsocollecteda sampleof full shift averagenoisemeasurementsandactivity information.
We useddatafrom thesetwo sourcedo developvariousexposureestimatesfor eachsubjectfor
specificsubjectintervalsandfor the duration of the study. Theseestimatesincludedwork duration,
trade mean(TM) equivalentcontinuousexposurdevel (L(EQ))taskbased(TB)L(EQ)a hybrid L(EQ)
combiningTBand subjectiveinformation,and an estimateof noiseexposurepeakiness'RESULTE&f
the 456 subjectsenrolledin the study,333hadat least2 interviewsand met severalinclusioncriteria
relatedto hearingsensitivity.Dependingon the metric used,betweenone third andthree quartersof
1310measuredull shift noiseexposuresexceededpermissibleand recommendedexposurdimits.
Hybridand TBexposureestimatesdemonstratedmuchgreatervariabilitythan TM estimates Work
duration and estimatesof exposurepeakinesshowedpoor agreementwith averageexposures,
suggestinghat thesemetricsevaluatedifferent aspectsof exposureand mayhavedifferent predictive
valuefor estimatingNIHL. CONCLUSIONSonstructiorworkersin the cohort had subjectintervaland
study averageexposuresvhich presenta substantialpotential risk of NIHL In a subsequenpaper,we
will usetheseestimatesto evaluatethe exposureresponserelationshipbetweennoiseand NIHL.

Rasmussers. et al. (2009)."Constructionnoisedecreaseseproductiveefficiencyin mice."JAmAssoc
LabAnimSci48(4):363870.

Excessivaoiseis well knownto impair rodent health. Tobetter understandthe effect of
constructionnoiseandto establisheffective noiselimits duringa plannedexpansiorof our vivarium,
we analyzedhe dféedtsenAm

13 Topicsin ConstructionSafetyand Health: Noiseand HearingLoss



CONCLUSIONSxmonthsafter taskswere performed,constructionworkerswere ableto accurately
recallthe percentagetime they spentat varioustasks.Estimatesof noiseexposurebasedon longterm
recall(questionnaire)were no different from estimatesderivedfrom daily activity cardsandwere
stronglycorrelatedwith dosimetrymeasurementspverestimatinghe levelon averageby 2.0dBA.

RingenK.,etal.(2014).S a f e t y
1 Tf 3.2896 0 TD6 TD 0 Oihey
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ThisstudyexploredLatinoconstructionworkers'experiencesvith occupationahoiseand
hearingprotectionto providequalitativedatato be usedin designinganinterventionto preventnoiser
inducedhearingloss.An ecologicaframeworkprovidedthe theoreticalfoundationfor this study.
FifteenLatinoconstruction
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the cohort'swork historyto explorethe importanceof thesealternativemetricsin estimatingrisk of
noiseinduceddamage.

SeixasN. S. et al. (2005)."Prospectivenoiseinducedchangego hearingamongconstructionindustry
apprentices."OccupEnvironMed 62(5):309817.

AIMS:Tocharacterisghe developmentof noiseinduceddamageto hearing. METHODS:
Hearingand noiseexposurewere prospectivelymonitoredamonga cohort of newlyenrolled
constructionindustryapprenticesand a comparisongroup of graduatestudents,usingstandardpure
tone audiometryanddistortion productotoacousticemissiongDPOAESsA total of 328 subjects(632
ears)were monitored annuallyan averageof 3.4times. In parallelto thesemeasuresnoiseexposure
andhearingprotection device(HPDusewere extensivelymonitored during constructionwork tasks.
Recreational/noroccupationakxposuresalsowere queriedand monitoredin subgroupsof subjects.
Tradespecificmeanexposurel(eq)levels,
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attitudes, beliefs,andbehavioralintentionsassociatedvith healthyhearingbehaviors especially
thoseassociatedvith appropriatehearingprotector use.Thegoalwasto directlyaddresshe key
issuesand overcomethe barriersidentified duringthe formativeresearchphase.Thesurveywas
finalizedusingfactor analysismethodsandrepeatedpilot testing. It wasdesignedo be usedwith the
trainingasan evaluationtool andthus couldindicatechangesvertime in attitudes, beliefs,and
behavioralintentionsregardinghearinglossprevention.Finally the training programwasfine tuned
with industryparticipationsothat its deliverywould integrate seamlesslynto the existinghealthand
safetytraining providedto apprenticecarpentersin phase2, reported elsewherein this volume,the
training programandthe surveywere testedthrougha demonstrationprojectat two sites.

StephensonM. R.,et al. (2011)."Hearinglosspreventionfor carpenterspart2 demonstration
projectsusingindividualizedand grouptraining.” NoiseHealth13(51):1224.31.

Twodemonstrationprojectswere conductedto evaluatethe effectivenesof a comprehensive
training programfor carpenters.Thistrainingwaspairedwith audiometryandcounselinganda survey
of attitudes andbeliefsin hearinglossprevention.All participantsreceivedhearingtests, multimedia
instructionon occupationahoiseexposure/hearindoss,andinstructionand practicein usinga diverse
selectionof hearingprotection devicesHPDs)A total of 103 apprenticecarpentersparticipatedin the
Yearl training,were givena largesupplyof theseHPDsandinstructionson how to getadditionalfree
suppliesf theyran out duringthe 1 yearinterval betweeninitial andfollow up training. Forty two
participantsrespondedto the surveya secondtime ayearlater and completedthe Year2 training.
Significantest retest differenceswere found betweenthe pre trainingandthe posttraining survey
scoresBothforms of instruction (individualversusgroup) producedequivalentoutcomes.Theresults
indicatedthat trainingwasableto bring all apprenticeparticipantsup to the samedesiredlevelwith
regardto attitudes, beliefs,andbehavioralintentionsto usehearingprotection properly.It was
concludedthat the healthcommunicatiormodelsusedto developthe educationalandtraining
materialsfor this effort were extremelyeffective.

TrabeauM., et al. (2008)."A comparisorof "Trainthe rainer"and experttraining modalitiesfor
hearingprotectionusein construction."AmJind Med 51(2):1304.37.

BACKGROUNBewassessmenthavebeenconductedon the impactof a"Trainthe rainer"
(T3)approachfor trainingdelivery. Thepresentstudy comparedthe effectivenesof a noiseinduced
hearingloss(NIHLpreventiontraining deliveredusing"Trainthe rainer"and experttrainer
modalities. METHOD Sarticipatingconstructioncompaniesvere assignedo the Trainthe raineror
experttrainer modalities.Workerswere recruitedfrom eachcompanyandthen trained. The
effectivenesof the modalitieswasassessethroughthe useof surveysThe
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Waitzman,N.andK.Smith(1999)."UnsoundConditionsWork RelatedHearingLossin Construction,
1960175." CPWRReport.
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