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INTltODUCTION

Th. oceupational ",o18e _d h.arinl .urvey (OIlHS) va. belUD ill 1968 by
the U. S. Public lIealth Service •• a lonl-l'ale project of what va. then
called the National Noise Study. vith operation. bued at the Bureau of
Occuratioual Safety 8lld Health in Cincbmati, Ohio. With the creation
of t}~ National In.titute for Occupational S.fety ad Health (NIOSH) ill
Deca1lber 1970. the survey 1>rogr.. vas continued by the 1I0ia. Se.:t!on of
the MIOSH Phy.ica1 Alent. Brach.

'lbe aia of ;;h. OCCUplltional noiae and hilarinl .urvey va. to chat'acterlae
DOl.. expoaure 1..,.18 in a varbty of luu.tri... to d••cribe the beariD3
atatus of warura eapoeed to .uch noi.e conditions, ad ultiMtely to
e.tabliah a r-1atlonahlp between oc~upational noi.. expoeure ad heariDl
lou that would be appUcable to seneral industry. The survey Prolr_
va. Infor.al1y publici••d at induatrial hYllerA conference. ad a out­
Une of the proeedur.. ..d 80al. of OlliS va sent t\) 1'eliona1 office. of
the U. S. Pub11c Health <;~rvlce for diatribution. Interested cOllPlIDlea
vere invited t,"" request that they be included In the study. All plants
that requestei noi.e and hea~~ng ev~luation. vere considered. C~~tain

priority considerations vere applied~ however. 't'he exiatence Ol factory
or occupation:tl nof.e cond! ti<l.l.' havinl critical relevance to ,;..... develop­
..nt of noise standards an~ criteria and the presence of • vo~k force
pr.~entins a vide raftse of ye.r. of exposure to .uch noise were the main
factonl. Initial discussions with plant 1II8Da,e.nt or \mion c!fficials
and preliminary walk-throush noiae surveys pr'lvided the bash for making
such judgments.

The foul" priury types of data collected dl4ring the courlile 01 an in­
dividual noise and hearing study were noi&e measurements, personal
hackgroUlld information, medical and otolf:.gie data and 8udtClmetr1.e
data. Members of tho survey team made ~Ioisf~ level measure_nU at
differtlnt points in the p.lant and took talle Tecordings for subflequent
laboratory analysis of noi.e ch~racteristice. A questionnair~ form vas
used to obtain information bearins on each worker's job history,
1Ililitary service. ht'bbl... and _dlcal history pertinent to ear abuor­
-.liti•• an~ h.arinl difficulty. An oto.eopie in.pection of the ear.
vu .ada, usually just after the que8tionnaire was coapleted. He••ure­
..nt. of tha hearing leval. for pure t~le frequencle~ in the ri~ht and
left ears of the workers ~Hre acco~lished in a mobile audiometric test
van. Workera f"l'a. noisy workplaces were alvay. tested at the be8illDins
of their workshift.

The plan of the study ~as to
attampt vas aarle to test the
of less than 500 el~loyees.

were done on a random oasi8.

concentrate on worker. in noisy areas. An
entire work force at plants havins e total
In larger plants sampling and selec"tion
All participation in the hearing survey was

v
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atrictly voluntary; howe"r. all workera a.l.cte4 fOl' the atwl, ware
stroDlly .ncour...d to participate. Althouah the stud, concentrat.d
upon nota. e.,oae4 vorken. ..,10".. froa each plant who worked in
JfUces 01' other quiet work ar... were alao inclwled in the aul'Ve)' in
o~'e~ to provide cOQtrol data.

Th. 40i" an4 hearinl 4ata were aorted and analy.ed ao aa to U1Ullinate
th. relationahip between oecupaUonal n01lle levala and hearina loaae.
iD vor_r troupa d ...ilied by n"er of y..ra of occupational nolae
exposure and a... Tide report. which provid.. backlround inforaation
and r.~ulta of etatiatical enaly.ia. ia iDt8llded to co.ple.ent tbe data
anal,Jb that ba. alre., been publ1abed iD the RIOSH docUMDt.
"Cl'1t:'.trh for a bco_Deled Seanclan•••Occupational llEpoaure to Ho18....•

1>:'. Aleunder Cohn .el'Vtld .. Ch1af of the Rational lIo18e Stuc'iy end led
the occupational noiae and haarina aurvey fro-a tbe ti_ of ita inception
\lDt it the eatabl1alaent of the Pbysical Apnu Branch. Herbart H. Jon••
aer"~'d ,18 "aoctate Chief of the Rational Ro18e Study and later as
Chi if ,.f the Physical Apnta Branch.

A Ust of P.&bUc Health Service st.sff __era participating ir. the atudy
proar8ia d,.U'ina the yeara 1968 to 1972 ia given below:

'.ychoacouatician:
BaliDeers:

Aul1iologiaU:

Industrial HYlienieta:

Industrial Paycholo8iat:
~dlcal Peraonnel:

Technician:

A. Cohen. Ph.D.
H. Jon.a
E. Carroll
P. Carpentel"
S. Cordle
T. lIend.non, Ph.D.
B. Leapert
D. TiDg
B. Scheib
M. Schmi!ek
T. Ananh
11:. Lsin:..nael'
B. Ma1'2:)11s, Ph. D.
J. Ant'callia. M.D.
L. Bur;;on. M.D.
W. Matll.., M.D.
S. D.....zig.r. M.D.
E. Jackson

* Published by the U.S. D.~~rt..nt of Health, Education. and We1fara,
Rational tnatitu~e for Oecup.ti~nal Safety and Health. HSM , 73-11001.
Available frOll the U.S. Go....m_nt PriDtina Offic., W.ahinaton. D.C.
20402. Bequeat Stock f 1733 00007.
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IQUIPItlRT MD CALIIIATI<M

Survey. of Oftv1r~ta1 noi.. le~l. were ..~e usinl a variety of
.0UDca.., level _ter. and other iD..truMD!... Althouah efforts focused
upOG MterUnatiOD of .in:le t repr••entativ. dlA le,"18. _ ..ur~ta
vere also -.da to deter.1A. noi.. .,.ctra in octa~ and tbird-octave
bad•• statbt;ical dl.tributiOD of noi.a 1.ve11l t tapoJ'al characteristici
of flue-tuatins noia... peak pr••s.e. of iapa,,"( at' illpul.ive 8oUDde.
r.petiticm rate ad duration of _act .oUllde. dlr.ctiOilal or po.itton­
d.,..._t charact.ri.tics. ad duraU.. e,f noia. burst.. The follovilll
.1.ctTOftic iMt~llt. v.ra ..ad at vario\18 ti'•• duriol the Burvey:*

1rue1-ltj_r Scnm4 taftl Mltena
Type. 2203. 2204 t 221),~~. 2205

lrue1-~a.r <letav. nlt.r S.t.: '1/pe 1613
lruel-ltj..r P!aton Phcm.. : Typ. 4220
General Radio SOIJnd Level l'.eter: Type 1565··A
General Wio calibrator: 'f1pa 156'
.a,ra III Jull-track Mapetic Tape Jaeorur
Gaaral Wio I1Ip!lct Roi•• _aly••r: Type 1556-1
lnal-ltjaer Lavel "co~der: Typ. 2305
Brue1-ltjaer Statistical Diatribut10n AGaly.er: Type 4420
Gener... Radio 1926 Real-Ti.. Spect.rua Analyzet'
T',~ktronix Storale O.cillo.cope~ '1'ype 5641. with Camera

Calib'ration Rl,'utine: Sound level _t,us were acoustically calibrated
~..t onee each-day ueasuremants were made. Usually an acoustical
eali'nator wa. carded with each sOU'lld level metel" t and u.ed to provide
a c,libraticm check before each ..a5ur...nt .erie.. Battery voltale
lew1e were checked frequently. All of the .ound level _tel'. used in
the .tudy were fow\d to be quite reliable aDd consistent••e1do. re­
quirinl adjuat..-at of ~re than 1/4 dB. Each tape recordinl included a
piatoophon.-laDerateq ....t tone and a voiced announce..nt of the attlDuator
••ttiDl C'f ",he Bound l.vel ..t.r for .ub.oqunt calibration of laboratory
aalyai. in.trU!l8llti during play'ba~k. Inatnmata used to .aur. p"at
pra••ure of illPaet sourld. were c:a1ibrated usiD,1 Ii 127 dB-peak ptaton-
phone tone (12" dB-DIS).

!OlSI MlASUUMIR'l' PllOCEDUUS

Noi." level .u.rveys were conducted so as to best asses. the daUy noiae
ezpo.ures of tho.e workan included in the Itudy. 1<. preli1l1nary

* Mention of c:....rej.al pl'oducts does not 11'IIply endorsement by the
U. S. Public Realth Service.
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oecupational n~i.. .urvey often provided the lnformetio~ n••d.d to
develop a .8111»11nl 8chedul.. Such a survt\Y v.. • p.rt of the init 1al
tnsp.ction of a plant for which a 11018. and he.rinl .urvey had b••n
reque.ted. The follovlna ite. vera obtain.d. when prJ..ible. in .ach
area of a plant: (1) Locatiem and type of operation or work p.rfor.ed;
(2) Gen.ral noi88 char.cterbtica (••1.. iapul.1ve. ateady-atate. low
frequency. c.t~.); (3) Te1lpOral character18tics (continuous. fl.uctuat1nl.
intermittent. etc.); (4) Overall nohe levels using the "A", "C". and
"linear" aca'.a of the .ound level _ter.

Mieroehone PlaceMllt: To obtain repre••tatlve and reliable expoaure
values t noie. l.vel ...ureMDt. v.re take" alemp1de vork.r. in tile
cour.e of thair daily job routhea. Care v•• take" to avoid poatt! :miaa
the aierophOile elo.. to • ren.etiDa 01' .hielcl11la .urface. In ")i'

c..... worker vu ulted to .tand uid. and the 80und level _tel' ",as
po.itioned .t t.he point nOrMlly occupied by the worker'. be.d.
SaYer.! ....ure.ents were ..d. .t diff.rent loe.tiona to dete~
.p.tial d.pendellce of noia. lavel.. lad_te. of the .dl__d ran••
of leYela were recorded vhenever the level showed .ian1flcant v.ri.tion
v~!~h poai tion.

l;pectrua Heuurean.':.!.: Standard procedures included so_ .aureMllt
of typical uo1e~ spectra for e.ch of the nobe and hearing .urveys in
the .er1••• eith.r by fi.ld ....ur••nt of octave band level. or apectral
analyds of recorded tI~p"•• or both. Octave band analyses included
b~d. with add-frequencies of 31.5. 63, 125, 250, 500. 1000. 2000,
4000, and 8000 Hz. Itec()rded tapes wlIre played back through an octave
band filter set or through a third-octave band., real-time analyzer.

Sequent!!! Sampling

Towa'Cd the latter part of the series of individual noise and headnr,
studies described 1n this report, a technique was developed for ~k1ng

field ..as~,re_nt8 of dBA level .lit intervals of 15 seconds throughout
a sample pet10d of ten minutes. 11\is technique was found to be very
u.eful in those areas where the dBA level eviden~ed significant. randa.
variations with ti... The procedure is described briefly as fOllows:
• co~.ct. li~tweight sound level meter is selected. A pocyet watch
Dr wrist watch h.ving a large sveep-second hand 1s taped to the f.ce of
the sound level meter. elther jUlt above or just below th~ meter dial.
The bottom of the sound level meter iti then positioned at the top end
of an ordiruy cUpboard. The bottom edga of the clipboard 1.& rested
alai~st the belt or hip of the person making the .easureaents. One
hand 1s used t.o .upport the sound level meter/clipboard combination at
an angle that 1. convenient for recording data on the clipboard with
the other hand; this also posItions the sound level meter for convenient
viewing, pointed away from the person's body at an angle of abeut 45°

2



above the horizolltal. For ....ur..nts at 15 .econd interval.. the
.oUlld level _tel' deflection ia noted at rrecls.ly each inuant that
Lb. .econd-hand cro.... 12. 3. 6. or 9 0' ;.:lock. The sound level at
ea,~h 1Datant i. recorded by aarktna a dot at the app~oprlate location
on a .pecial hietoarD fol'1l attached to the clipboard. At the ...nd of
a meuured lo-1I1Ilute period. the hbtogr.. fora will c0"4taln 40 dote.
The fora cm be kept for .ub.equent analylie at a .are conve~h~t t11le
nr location. It is a fairly .blple ..tter to obtain the 118m. _dian,
and quartile level.. and a aood eatimate CaD be aade of t:he entl'1"e
.tatiat:ical di.tribution. Thi••aauraaant technique wa. found to be
quite .ucce••ful. althoup a fft pre~autiOll. had to be ob.erved to
a'"lOU biu1Da the data. Maly.i. of the data wu greatly facUitated
by pt'Oa·~an:l1ll a Monroe type 1766 electronic calculator to COIIP\Ite the
__ and vart.ce of the recorcaed level.. and al.o to cOlipute the
,roj.ete,l total daily n"t..e expo.ure acCOrctiDI to the for.J1a uaed 10.
ext_tina Vederal reaulatiOlla.*

Tape bCCIJ:'c1.!!1!.. All tape recordinla were _de by eo.ecting the
.ipu outJ~,~t froa a aOUlld level _tel' to the input of the Naira tape
recorder. The sound level Mter waa set to "Linear·' response. Tape
apeeds cd: l~. 7-1/2. and 3-3/4 inehes-per-second were used. depending
upon t&~e Do!ee apectrua and the duration de.ired for the recordilla.
The duretion of ••t recoMmp ran..d froa 10 to 60 mnute8. depending
upon the nature of the noise source. In.any cases tape recordilla8 were
made aiau1tm160usly with other field measurements. Tape recordinas were
used (a) to ~btain octave and third-octave band spectra; (b) to obtain
proLabllity dlstribcriona 01 dBA level; (c) to provide a record of the
repetition rate of impact sounds; (d) to obtain plots of dBA le-Jel vs.
tl.e fur time-study analyses; and (e) to provide a cross cbeck wi~h

field measure.ents.

Statistical Distribution Analysie: The Bruel-lljaer (DltK) type 4420 Dll1tr1b\
tlon Analyzer. in conjw\ction with the type 2305 level recorder. wae
used to obtain the probability distribution of dBA levels over selected
tiM intenab. Due to the bulk and ,'eipt ot this equipMllt. it was
not carried into the field. Instead. tape recordings were taken in the
field in order to permit analysi8 1n the laboratory.

Ntfl1.tsie for Impact~: Whenever it was apparent that impact BOunds
were present. l18..ur~_nts of peak-pressure levels were made. If the
impacts occurred 80 rapidly as to blend tOlether. then the noi~~ was
regarded as beiDa essentially continuous. The B 6 K 2204S 1aP&~t Meter
~a.th. pri..ry lnetru.ent used to ....ure peak pressure levels.

* Occupational Safety and Health Standards. Title 29. Code of Federal
Reaulations. Section 1910.9 (See Federal legister. Vol. 37. Oct. 18, 1972.)
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DITBIKlNATIOH or HOISE KXPOSUU PATTUNS

In order to deteraine the dally no:l.•e \\JEP08ure for a worker or worker
aroup it was n.ceaaary to intervi_ vortt.m and 8upeTViaora to e.t8bU.h
the typlcal workd.y p.ttem. In uny c•••• tiM-.tudy charts were
pr.pared, .eplatinl the workday into a s1Ic.ces.ion of exp08urr.. at
.peclfic noise 1$ve1. and for apecified durations.

DiscussioDS v-.ith both 1UDap1l8llt aDd wort.n were nece.s.ry to deter1l1ne
chan... in WOt~t 8 noi.. expo.ur.. over the courae of uny years. Con­
aider.tion ."". aiveD to variation. in occupational noia. condition. due to
_cbin.ry rell.c_Dt or "loc.tion and &lao to chan... 1a work routine
and locatiaa of worke~·a.

BUlUNC SUIlVEY PROCIDUUS

BClJIPMINT AND CALDltATION

All audio.tric testinl was done In a Rucimse Audicmetrlc Travel Lab
HOdel lA-ll3. This audiometric van housed an acou9tically isolated,
80un~-deadened cha.ber in which slx perlona could be te.ted at.ul­
tan.ously. ne physical layout of the van 1. shown in Fiaure 1.

The audio..tric test equipment consisted of a Rudmose RA-lOa pure tone,
air conouction, 8ix-aan audiometer whi~h produced test tones at
frequencies of SOO, 1000, 2000, 3000, 4000, and 6000 Hz, presented
first to the left ear and thell to the r~ght ear of each U.tener.
The audiometric test sequence provided for 30 seconds of testing at
each frequency for each ear. Each test subject, using a button
switch. controlled the 10udnesF. of the tone so as to oscillate about
his threshold level with all such 0&cil1ations being traced on indi­
vidual audiogram cards. Standard proceQure included cs1ibration of
the audiometer by meana of " Bruel-Kjaer artificial ear (Type 4152)
.'Dd a Brucl-Kjaer precision s~und level meter (Type 2203) with ~ct.ve

filter (Type 1613) both before and afteT a .urvey. Audiomatri~ fr.quency
check. were perfo~d periodically using a dilital frequency co~ter.

Lilteninl te.t. were performed frequently to detect any lIlbeellaneous
audia.eter .alfunctionl.

Te.t ~gURd. were pre.anted through TDH-39 earphone. with MX-41/AR .ar
euehiooA .;c10.ed in otocups to eliminate the po••ibiJi,y of ...king
by _ient noise, altho\lgb "tent noi.e levels were within the limitl
.pecified il". the ANSI S3.1-1960 (R 1971) standard for Background Hoise
in Audiomet~r Roome with the air-conditioning and power generatian
.y.t... 1n full operation. (The 3ir-conditioner and electric power
lenerator wer~ always tho predomina~t source. of background noise.)
T'nica1 results 0 an acoufltical survey of ambient noise in the audio­
metric test chamber are shown in Table 1.

4



IIIAltDG TlST PIOCIDUU

The acla1Di.tration of a b••rin. t ••t b.aa witl1 an in.truction •••sion
dur:h'l vhich .ach subj.ct va•••ated at one of the t ••t stations a,d
f-s.liariaed v:lth tb. audiOMtric procedure. ~. wrdina of the in­
.truction. vari.d sliahtly during the ••ri.s of .urv.ys; however, the
in.truction lecture .bowu b.low :1.8 typical of those used.

"Tau the earphcae. ad black cord off the "oolt O'ftr
your ••at eel hold th.. in your had.. Diff.rent sOUllds
will be h.au 1D. the l.ft phon. and than 1D. th. right
phofte. Pre•• tha awitch button (.how the switch button)
and be, it pne'" _til the .... ,_. _,. At tb.
iD.talt it diMpp!!l'a, r.l.... the .witch UDt11 you h.ar
the .GUIld aaatn. Wh.n the .o•.m.d nappears, 110 _tt.r how
faiDt, pr... the aw1tch and keap it pru.ad .0 a. to~
it fade avay a.aill. Do thb for all the .ound. that you
will hear. Ar. tb.n any quelltlout (Paus.. Ask those
weariD. 11..... or .arrings to remove th__d those having
long hair to pull their hair back beh:1l1d their ears.)
Place the .arphone. over your .",r., being ",ure that the
red e.srph01l. :1a Oll the right iI~'" ~d the black one is on the
left .ar. (Check to 1Nke aure that the earphones are
correctly placed over the ears-) We will give you a
little while to practic., and thon if everyth:lng 111 work1D.g
okay we will ~o right ahead witt: the test, which will take
about se'Ven mir.utes. b1Dembel": W'nenever you hear the
sound press the switch and keep it pressed until the sound
fades away. When it diBappears, release the switch unt:l.1
you hear it again. When it comes back again, no matter
how faint, press the switch and keep it pressed until
it fades away."

It should be noted that the teat instructor checked each subject's
earph~neB for proper place.ent _d ..de Bure that the ear cushions were
adequately .eale4 a.."iD.t the aubjeet'e head. Early during the coursE.
of the occupat~OQal h.arill••uney it vaa decided that a short practice
delay .hould al.o be aiven at the beginning of testillg in the right ear.
The purpoee of this delay va. to allow time for the audio..ter pen to
acco.-o4ate large differenc.s between the 6000 Hz threshold level just
.e..ured in the left ear and the 500 Hz threshold level to be measured
in the rilht ear. Thia delay wae achieved by 1IADual activation of an
override switch OIl the audiom.ter, and became a part of standard audio­
..tric procedure.

Each noiee-exposed subject was tested befrre the beginning of his work­
shift 1;0 avoid the possibility -:>f temporu] noise-induced hearing 1088.

Test scheduling usually required subj~ctB to arrive for work 30 to 75

5



aiDut.a early. depeadiDl upon the acheduling ••queDce for the audio­
..tric teat. otoacopic exa.inatl0Dft. and individual data questionnaire.
NOD-Doise expoaed vorkers. !!uch .. office workers. vere teated at any
time during the work shift .jDce their pre-test noise exposurea were
not cODaidered si~ificant enculh to produce a t-.p~rary threshold
shift.

EXCLUSION OF DATA FROM_TIt! SCREENED SAMPLE

ror a variety of reasous it vas necel'lsary to exclude 8011e of tbe nobe
and heariDg data frOll the analysi. so that a valid statistical relation-­
.hip could be developed relatiDI heariDI loss and occupatiOilal exposure
to Doia. at known levela. The two buic crit,.......a for data e.~clualou

vere. (a) "'DCertdDty .. to Doi.. expoaure hlatory or validity of audio­
ar.. and (:) .videDce that. heariDI loss mtlht ba,... been c6used by soae
factor o:her than occupatioDal nOi88 expoaure. 'lbe tera "exclusiou"
vill be used to iDdicate d.let~.oD of a w~rker's test data frOll the
anal)'ats.

'111e questionnaire fOl.l1 presented It"· the ..~pendix* was admnistered to
each subject who wa8 liven a hsar1ng te8t. The following text suunarizes
the evaluation procedure used to develop a "sereened 88111ple" for each of
the occupational noise and hearing surveys.

1. Data were excluded from the ~creened s~le if a subject's prev1~us

job history included two ur mol'. years of other work assignments in a
noisy job.

2. A military history for ..clch subject was obtained to include number
of years in the service. number of ye.ars in combat. type of job pe'cformed I>

and weapon firing history. Exclusions were based upon: <a) expoflura
to weapons-type noise for 100 days or ~re. (b) one or more years
of actual combat experience. and (c) routvle daily exposure tn nC)n-
weapon type noise. e.g•• noise from aircraft engines or armored vehicles
for two years or more. However. those few workers who wore ear protection
in such noise fields were not necessarily eliminated in the screening
process.

3. Consideration was given to non-occupational noise exposure. including
the extent of civilian f1l:'eanu use and the frequency and duration of
participation in such activities as 1DOtorbik~ riding. aechanized farming.
piloting an airplane. machine workshop activity. and sport car or drag
racing. Firearm shooter9 exposed to 1000 rounds per year for one or more

* The questionnaire form was revised during the course of the study.
The revision was for the purpose of speeding up the que8tionnaire
routine and did not significantly alter the content.
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years or 500 rounds per }ear for five or more years with r.c) use of ear
protectors were also ex,:'.i.lded. Any subject who participated in a noisy
off-job hobby <e.g., rock mU8i~) b~~tdG~ shooting was excluded if this
participation was at le~;t three times per week for one year or more.

4. Exclusion fro. the screened sample ",as made if there was a history
of severe head trauma, chronic ear infection. or evidence of hereditary
deamess in tb~ family. Exclusions we::e abo predicated upon certain
other conditiona. e.g., Meniere's dise...; use of ototoxi~ drugs; history
of previous ear surRery; ~oncurrent severe head colds; or tinnitus at
the time of testing.

5. An oItoacopic examination of the aural canal and eardrua va...de by
a staff physician or trained audiolosiat to detendne the preaence of
visible abnu~ities. Any indicatlou of congenital or acquired ear
aalforaat ions. al-.oat total occlusion of the ear canal by ce1'Ullen,
perforated or severely st:arred tympanic me1llbrcUl~ or active ear in­
volve..t, e.g., otitis IEdia, were grounds for exclusiou of subject.
data frOll the screened sample.

6. If the lllubject had not been out of the working environment for 14
hours or more or if he had significant noise exposure prior to taking
the audioDetric test, he was excluded.

7. Exclusions based on audiomet.ric irrerularities included: <a) audio­
grams r£ve~l1ng as much or greater low f~equency hearing loss as high
frequency loss (suspected conductive loss) in one or both earSj (b) hearing
lones in one ear which w'!re 40 dB gl~eater than in :.:he other ear at two
or more test frequencies; or (c) suspected subject response to tinnitus
rather than the tone presentation.

Wheneve.r it was determined that one of the above criteria applied. the
worker .48 assigned an appropriate uxclusion code. No more than three
exclusions were coded for &lY single work~r. Table 2 lists exclusion
categarb s used in coding, and also lists the number of workers who
"£:-:iled" the eriteria fo~ each category, eX"t'ressed as a pereent~ge of
the total number of subjeetq (3699). Also listed is the per~entage of
workers who failed at least one of the criteria (listed M "All categories").

The exclusion criteria discussed above ~:'ere used to develop screened
samples of data suffieient to estimate the impact of industrial noise
exposures upon the occupational groups included io the individual noise
and hearing surveys. However. for the COmpOSite occupational noiee and
hearing survey (ONHS) analysis, which sought to accurately determine the
risk to hearing as a function of noise level. additional excl... ion
criteria were applied. In particu1ar. hearing level data were excluded
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for workers for whoa taere wa. tnaufficient noi.e expo.ure data.
Workers exposed to Doiae conaiatina of di.crete i.,act sounds, or noiae
haYine h:f :~....y variable and unpredictable lewls, were not included in
the cowpodte analysis. All aainten_ce worken were excluded because
it wu i"'Possible to quatify their notae espoaurea. Furthenore, oaly
aale workers were uaed in the cc.posite _aly81s. 'l1le consenltus ex­
pressed by recent literature indicates th.t statistical differencea
exist between the prevalence of baarina loa. found in aale and f-.ale
populatlou. Por thia reuon bear1Da data for aales and feades ware
saparated for purpo.es of .tatist ical analysi.. Subsequently it wa
decided that the semple of f..ale n01ee-expos.d workers wu too ...11
(110 were ava~lable for cc.posite analysis) to pe~t valid conc1uaioDS
CODC.mlAa th.. relatiolUlh1p bew.. noi.. level and hear:1aa lo.a.

UTDT or STUDY

Population totals used in tb. cOllPOaite OCc\'PaUonal noise and h.ariDa
.urvey (OlliS) .tudy are pre••ted in Table 3. the individual survey
totals, however, do not include those individuals who were rejected fro.
the s..,le because of aD incoaplete questionnaire; an apparent ats­
understanding of the procedure of the hear:lLg test; or ..cbanical failure
of the audioMter. Froa the total of 3699 subjects, 6S1 were iDcluded
in the screened s-.ples; and 231 (or 491 of the screened s-.ple) were
included in the cOMlposite ONHS analy81s.

Table 4 contains summary abstracts of the individual no!se and hearing
surveys conducted during the yeare 1968-1972. This table include8 a
tabulation of nUlibers of te8t..d subjects, classified by job or depart­
~n~, and al80 li8ts the nu.bers of subjects utilized in the comp08ite
ONUS study. The nulllbers listed under the heading, "Nu1Dber in Screened
Group" indicate those workers surv.i:\;!og the scrt!efting edteria. Alao
included are the median dBA le~els for the various job grours used io
the eOllposite data analysis. Typical octave band spectra are shown in
Figure8 2 and 3.
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III 01'_1' to uae tile he.rilll lew1 etattetice of the an-8Oi.. ezpoe.d
.-.ems ae bMeliDe st.t1lltiee for co.pariaGD vith the nota. ezpoa"
populatiOlls....theutical -.ode! v.. dewloped to .-.r.t. "uOD-1l01_
exposed" hearinl level at.tistica for a popul.t.ion haviaa any epecified
dietribution of .....

npree 4-8 shOll a cOllparieon of the ~dal vith 1'_ d.ta. 'l1le figur.e
illustrate cantU. diatributiou of the ule. 1lOn-tloiae expoaed. r_
haariq level d.t••p1it iDto five al. troupe. ('l1lia .pl1ttial v..
perfor.ed .0 that aach ... aroup contained the ... nUllber of worker•• )
Th... fipr.. aleo ehow ceutil. diatributlO11e .-.ated by th. _th_tlcal
_d.l. b d on the .ctuel diatributiOlle of al" vithin ••cb ... lroUP.
'lb. d.ta rated by the -.odel are terMd "S-othed I)at." iD the fipr...

At the 101. 251. and 501 (or aedbn) level.. comparisol18 of w:»del veraUB
raw data indic.te .p'....t to within 3 clB; at the 7Sr. and 90% l.vel••
8Ire__t 1& to within 5 da. except at the 90% level fell' the 31" to 48
yean ale ,roup. (A complete pr••8l'\tation of non-noi.e exposed ..1. and
fellale population e:tatiatics will be p'llbUahed in a subsequent report.)

'lbe _del wu de·..el~l)ed after ver.1.fic.\tion of a Gi,'u.siall distr:lbution
of the 10laritha of [heuinl level + Kl. with age us a par.-ttlr. where
K ie a con.taDt which dep~~ds upon frequency. i.e•• K • K(f) where f Is
the audiometer teat frequenc) in Hertz. In fset l1n~ar regression of
loglhearing level + K] on age pi'f\ved to accurately fit the headng level
data of non-noise exposed workers \~.e •• those working in noise levels
<80 dBA). For each of the six audio~~er frequencies. K was selected to
provide hOllOgeneity I)f the variance of he:!.ring level data about the
regression lin~. Hearing levels were averab9d over left and right eaTS.

The method by whil::h the mathematical medel generates "non-n01se"
hearing level s~atistics for any sample population of workers i. as
follows: For each member of t:he (:lample population a log-Gaussian
probability distl:ibution of hearing level is generated. This dir.tribu­
tion. of course. depends upon hi. ale and sex. as well as audiometric
frequency. and is derived using the regression line that statistically
fita non-noise exposed persons. These distributions are then supet­
imposed to form a single. "mixture distribution" tor the en\-ir. group.
Using this mixture distribution it i. possible to derive non-noise
statistics of any type. e.R•• centile distributions.

All non-noise data presented in this report have been generated by the
teChnique just described. It should be noted that. within the context
of this report. "non-ntlise exposed" does not indicate total lack of
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azpo.ure to occupatioaal aoi.e, but rat_r that the noloe le".l va.
<80 dBA, ad thue "not .:Jp1fic:at" accordi!" to .at CU:l.~_t criteria.
Mo.t of the .-.ple va "'ell below thb level.

ORBS COMPOSITI AlW.YSIS: IIEAlllllG LEVIt STATISTICS

IlIA1UIG LIVIL DISTUIUTIOK GIOUPD 11' AGE A1CD dBA

Bearilla level di.tributio... for all Dotae expoaeel worken iDc1.ed iD
the occupatioaal noi.. ad h••ri1ll .Ul'fty (ORBS) cnpoaite _aly.i.
are di.played iD Piaur- 9. Data h.... bMD poupeel iDto five ... poup.
.. tItna DOi.. .,.an cate.,ne. cl.aiUed as 85 ellA (80 to 87 cDA),
90 ellA (88 to 92 elIA), &el 95 ellA (93 to 102 dIA). Althou. it ..,
appear thet the 85 dIA aDd 95 ellA &rOup. include ezceaaive1y broad raua_
of noiee level., in reality oaly 151 of the 85 ellA poup had nol8. 1e".18
of 83 elBA or belov. aDd ODly 101 of the 95 elBA l'rOuP had aote. le'ftl. at
97 ellA or abo.... The bo.-dari.. for the five aae poup. vere .elected .0
.. to .eparate the eDtire • ..,le of noi.e-expo••d worker. iDto equal
block.. In the filur. the .oU.d Une. depict aedim audiop''' for the
noiae-expoa.d worker.. 'ftle dallihed line. depict ••diaD audio..,._ for
cOllparable IlOD-tlol8e .~oaed pc:lpulati0ll8. The aplit "rolliDl pi..."
vhlch al.o appear on the Iraph are u.ed to indicate the teath. twenty­
fifth, .eventy-fifth, ad ninuieth pareent.U. pointe; thoee 011 thu left
slde of the data pointe represent noiae-exposed 8ubject data, whilt:: thce~

Oil the r11ht represent non-noia. expoaed 8ubject data. The ..an au••
_an exposure (ira year8). and nUllber of workers are listed for each IrouP.
All audio_tric: data shown are avera... of ind1~idu.l rilht and left ear
data. The figure very clearly deDQD8trates the effect of noise upon
hearinl, particularly at frequencies of 2000 to 6000 Hz.

(It should be noted that the ale and dBA level ~upin88 ~"),Icribed in
this section were not ellployed in leneratinl the 'hearinl impalrment and
riak atatletie. that ~are used to support the NIOSH reco~~ed 8tandard
for occupational . 'Ie exposure.)

COMPAltISON OF NIOSH BASBLlD DATA WITH OTHIll UCBNT DATA

Hearinl threshold level. of younl. non10i.e exposed person. .y be
relarded a. benchll8rk data by which different hear1r~1 studies may be
compared. Figure 10 illuatrate. medl.m audiolr... obtained durinl the
past few yearo by ••veral inva.tilators for comparison with non-nols.
expoEl>:d subject data frOID the NIOSH cOliposite ODS .mal'yd.. The
Natimlal Physieal Laboratory (HPL) data (N • 168; 81e. 18-25) are
reportell by Dr. D. W. Iobinson in hia book. ''Hearins and Noi.e in
Industr,r t" 1970. Data from the East1ll8ll Kodak Company (E. K. Co.; N •
6151 for ale8 15··24 years) and the National Health Survey (NItS) are
discussed in Section III of the NIOSH noise criteria document. The dAta
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depictelS by Gloria are takeD fro. hi. report, "aurina Lo.. .. a luDction
of Ale..' 1962. Gloril'" .creened .aple of 74 profe••ional .en (Mall
... • 24.5 year.) is prunted. Hearina levela at 500 aa were not aivu
iD hi. artide.

The NI0811 dat~ are quite ('o1lparable tn all the other .tudi.. except
the NP~ study, but even 10 that .iuale c..e the curve. ~ave the ....
• hapo.

22!!!!lJJ.PClS .or A '0 ellA STA.'!!6!!
I

Beartll level di.tribution. o.~ ·'worker. expo.eel to '0 dlSA" are pr..ated
ttl r:'pn. 11 to 15. 'l'be lWrkers ta tbe c.s COIIPUite atuely whoae
ddl, DO:1.. exposure left1 .u in tbe ra.. 88-'2 elBA (N • 222) were
.epal'ated into five experiace ~atelfi.:ie.. The diviaion lote- u:perience
t:ateaorie••u acc~liahed .. follow: (1) the individual data wer.
placed 1a ..calldilla ori.r by aUliber of ye.r8 ot job experi.nce, worker•
• ith identical llUlibera of year.1I .. f ,gper1ence be11l1 additi01lally .orted
tato ucendiaa order by al.; (2) the result!lla ••t of data wa. then
8.parated into flv.. ccntiguou8 exp"ri.nc. Iroup8 of equal 8ize; (3) with­
in .ach of the five Iroup. the date ••r. th.n placed in Hcendi1l1 Grder
by ate, workers wtch identical a,,8 beinl additionally 80rted into
Mc.ading ord.r by .xperience; (4) .ach of the five Iroup. was then
bhccted (at the _dian qa>. Thu.. ten Iroup8 verfJl derived fro. the
e»!'iain'l1 • ..,1f1. Th•••paration of t,'. worker population into .ub­
Iroups in thia -.urter was found to be the wmst efficient methcld throulh
which the population could b. studied In detail without u~in8 elaborate
sllOothinl techniques.

Centile distributions of the averaled (llft-right) hearinl levels of
each such aroup are shown t plotted alainst hearing level distribution.
for non-noi.. expo.ed workers (leDerated t1Sinl the procedure descl.·ib.d
previou8ly under the headinl, "HEARING LEVELS or NON-NOISE EXPOSED PEISONS"),
In.pection of the8e Iraphe indicate. that the onset of he_rinl 10.s re­
.ultinl from daily expo.ure to 90 dBA i. pr!sent after jU8t 2 or 3 years of
oxperience, wlth 110iee-induc4ild 10•••• occurl'inl e.pecially at the audio­
Mtric frequende. 3000, 4000, and 6000 Ha, lncrea.inl with a•• and ezperl­
eDce. ~e.e pred~~nantly high frequency noi••-induced 10•••• appe.r to
lnctea:se until about _... 40 and 15-20 yean O.~ job experience, at which
point additional high frequency 10•••il .e. to depend only upon a.e.
How3·ler. it 1s also evident that onc. the notat..-indueed compoDltnta of
high frequency loss approach th.ir maxi1lUll, si'1ificant. 10•••• continue
to develop .t 500, 1000, and 2000 Ha, with lo.n. pro.rea.illl frC1ll the
high.r to the lower of the.. frequencie.. The c'lrve. indicat. that one
should expflct a 15-30 dB noiee-induced hearill. lOllS at tbe hiab.r
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f....-ct- (3000, 4000 .. "J Ha) _41 5-15 dI_ol....1Dduced bearl..
loa. at the lwu f~c1.. follc:N1Aa lS y.an of daU, e1lf08\11'e to
90 dll. V1th1_ NCh u,eri_ce ~ateaory it ie apPft-~ that the heart_.
leftl dUfer_eef. "boa. __-eoi.e e1lPO-- _41 Dol_ eapoaed populati••
are laraer for tbe older of the two ace arou,.. -..aruM" the "quantity"
of .01.e expoeure (i.e., '0\ Uf8rlace) doea not alOIle detenine Dol....
1M_8d hear... lea.; i.e., tIM effect. of 80iM ..s pr_~,cual. are
appa~tly 80t directl, _ditl...

COIIPOSIft ClWS AI1ALYSJ.S: BBAUHG IHPAlIIIDft'

ftI 1972 MOO ~DAnCXIS 101. A IOlSE STAlUWtD

In July 1912 the ~t, "Criteria for A lac.,...decl Standard. • •
OCcupattaaal Bxpoeul'e to Not.". va. publt~bed by NIOSH, COIltuntDa the
ree_.4Iat1.0Il that the dally, e1aht-hour wrkplace Rotae lb1:lt be
reduced to 85 dBA u aoOll _ the Secretary of Labor. In eonsultatlon
vith the Secl'etary of .ealth, lducatlOll, and Welfare. detendne. that it
ie econolllcally feaalble to do eo.

The NIOSH criteria doc.-nt vae ba.ed UpOll ca1yeia of available lttel'a­
tun. consultation vlth leadt.Aa authorities on no18e ~xposure cODtNl
and the effeets ('If no18e oa t.eAl'iuS. and NIOSN l_oratory ad field
studies. The followlna set. of available hearing rtak data wel'e
deterained to be appNpriat. for detailed examination and analy.i8:
(1) the data base used jointly by the Aaerican Conference of Gove~tal
ID.t1ustrial Hys:feDi8t8, the U. S. Depart~t of Labor, and the Inter­
so·::lety Co_it tee. (2) that used by the Inte1."IlaUonal Orpnization faT
Stnndardization; and (3) that used by the Natiemal Physical Laboratory
of Gl'eat Britain.** The ~lOSH occupational noise and hearinl survey
(OlMS) data described in this report were conaidered particularly
apvropTiete for inclusion in the data bas. for the reco..~ded noi.e
aUndaTd for the foUowinl .everal rea.ona:

1. The ONHS data repre.ented a variet, of types of occupational noi.e
expoaure., requisite to the develop-.nt of a sinale co.,Tehensive Faderal
etmdard.

2. All ONHS audiometric tests of noise exposed workers ware p.rformed
pdor to the workshUt, thus reducins the pos.ibility of cc.\ntamlnatiem
by te.,orary threshold .hift.

* See footnote, pase iv
** See pases VI-28 through Vl-32 and Tables XIV throush XVI of the

NIOSH criteria docunent.

12



3. TM~ uta we" .CI' to .1ta11alat. lrn1.~_t facton••• to
••l.ct _1, thoee wonen a occ....ttoad _otas 1....18 ..n ..u
1t8rNa.

4. Hol•• 1."1. ta tM c.s .tv'" WJ'e coac_tl'ated 1_ the Cl'UCtal1'_'" a_I, 85-9' clBl.

5. '!'b. 0_ .tucly lIlc1....d a I... CODtnl • .,1. of .0Il...... gpo•••
¥oral'. who vel'S taken fl'O. tb.... work ••tablla-t. u the DOl..
• apOMd WOI'MI'•• th_ .aauriDl that tM effllct. of occupatloaal .o':'.e
could b. 1801at" fl'Ol8 po••ibl. iIlflunce. of audl_tric t ••t pl'OcacJun.
a-p'aphtc 01' cu1t..l'~ cllff.raac... .. _l_t~1' lctloa.,..crut•••

6. .. ....l..trtc ctata fr.. the ORBS ac"'y ~I'. availabl. for ....­
ti" .caclatlca1 _a1yat••

The crit.rion that •••enttally all worker. b. protected frOIl • eiptft­
eet i.,ain8at of th.tr abllity to h••r ect UDder.tand .,.ec1'. aOUlld.
fora-d the bui. for the prot.ction coal .et forth by the Nl~~ Tec~

.-ded stedard.

Two heariDs l.vel iadiee. were utili!!! a. deteratnaats of heariDl
illpaimat. The Urat. tel"Md BLI (1,2;3>, Vaf; the aver... of left and
riaht ear audio_trie thx-e.hl,lda at 1000, 2000. and 3000 Ua. The second.
HLI (.5.1.2). va. defin.d .. the averaae of thresholds at 500, 1000.
md 2000 Ha. It va. pres~d th.t nohe-induc.d hearinl 10..... vere
binaural. and that .ve"'.... taken ovel' both liar. vould reduce the rudo.
error in the analysis with\)ut biuina the d.ta. JU.l (.5.l.i) utllia.s
the aud10..tric freq.~ucies .dopted by th~ American Acadwmy of OphthalaololY
and OtolarynlololY (AAOO) jn 1959 to ....ur. o~e'. ability to hear
conv.r.ational sp.ech. T~~ other iud.x. IlL! (1.2.3). w•• adopted by
NIOSH .. the index ~.t hiahly conelated with ability to dheri.in.t.o
and under.tand .ptech. baead on inve.tigaUone currently avaUable in
technical jou~ala. In the ONHS cOBpO.lte analyst. the IJ!!U~crit.rioQ

u.d fo:, .xt.tllnc. of a '.eariDs illpa1l'Mftt va tlu&t H!.I (1.2.3) be II·.ater
the 25 dB. In order to perait a cc.pariaon vith oth.r datlA iD the
literature ••econd criurion fot' h••rinK blpail"llle!lt va. al.o 81Iployad;
n_ly. th.t HLI (.5.l.i) be Ireatel' than 25 dB. It abo111d he noted that
the criteria jut described define a b.linninR, l11palraent 1n h.adnl
ability snd do not nec•••arily imply the presence of extr... l~alrment

in ability to hear spe.ch. A thoroulh diacuadon of the buill for the".
choice. (Jf hearins illpairasnt criteria i. pre.anted 1.n Seeti01l VI of the
NIOSH c~iteria docu.ent.
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'iau" 16 throuah 19 plot the p.'rcentaae ~, woTkel'. clu.if1.el .. havUl
he.rinl i1llp.i~t. u • function of ~•• fo~( fOllr noi•••xpoaur.
c.t.pri•• mel for both of the bt._rinl illlpat.nnt crit.ria jut elucribeel.
The .tarr.el el.ta point. r.pre.ent 1'_ elat•• i •••• tb., iDcl1cat. the actual
p.rcent..... of ORBS work.r. havlna hea~ina i1llp.ilMllt. 'lb. liDe Ir.ph.
ael cro••-h.tch.el plot. r.pre••t the hear1Da iWipairm.t .t.ti.tice
prea_t.el iD Tabl•• III mel Ull of the II06il crit.ria elocUMDt. SiDce
the RIOSH "tabl.. provieleel • furth.r bra_elon of the el.ta iDto • .,ari_c.
lrouP•• it vu n.c..GUY to u•• cro••-b.tch.el r.ct.ou h.r. iD orel.r to
.beN the rani••,.....d b, the tabulat.el h.ariDa illlpaiZ'Mllt st.ti.tice.
'lb. he.riDa i1llpai~t .eati.tics tabul.t.d in th. nOSH erit~.1: doc-..at"1'. obta1Decl by 11 at.ti.tical .-otbiq t.cbDique which 1a ••crib_ on
P.... Vl-26 throuab Vl-28 of that elOC1_t.

Th. 1'_ el.t. p.rcent.... (.t.rreel el.ta ,oiDt.) ver8 obtained ~Q th.
follovi1la ..n.r: th. OlItS 1101'&.1'8 vel'. eliviel.el illto thr•• ellA 1.ft1
aro",. .. hu be. el••crib.el pr.-douely UIlcler the h••elinl. "ORBS
COMPOSITE ANALYSIS: HIAl.IIG LIWL STAftSTICS." The nOll-noi •• gpo.eel
worker. Vel'. u.ed ... fourth IroUP. lach of th••• foul' IrouP. vu than
.....nt.el into five alf! aroup. of equal .ta•• ael the p.rc."".... of
worke~. havial hear1na iWipair.ent w.r. calculateel. Slilht incoa~iRt.nci••
in the r ••ult. of thb analy.i••1'. eviel.nt; bow.vel'. the bulc fineliG,•
• n v.ll ill line vith elle 1101'. rillOl'01lll an.ly.i. pree.t.d in the IIOSR
crit.ria eloeuaent. In fact. th. abUit, of rath.r Dophi.tlcat.el
.t.ti.t1~el tool. to _hace the basic ••pect. of elata analy... i. thus
illu.tr.ted.
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COBCLUSIOIIS

'!'h. r.lati01l.hip b.tween he.arina-lo•• ri.k. -.41 nola. 1.v.1 h.. b••n
rouPl)' defin.d for e.,loy••• vho work. 8 houn • day in relatively
.i.,l., or "o'rdmary" noi.. env:l.rcmMllts. Th. r ••ult. of the _alya:l.e
of IIOS9 d.t. included in tbi. r.port and in th. RIOSH criteria d~~u.ent

Ben.rally .ub.tanti.t. the re.ult. of other .i.t1ar inve.til.tiona.
How.v.r, the effect. of fluctuatina 1.veh. "quiet" re.t period.,
ahort••d .xpo.ur•••t bi....r l.".la, ada:I.ni.trative control., .ar
protectora, l111pact or :l.llpulilv. Doi... 1anlth••d expo.ure., ....onal
.xpo.ur... biab fr.queney noia. t _41 infr••onic noi.. c_ot b. quati­
fi.d _til furth.r n.eareb _41 .valuation .1'. perfomed. Additional
vork :I.e al.o n..d.d to enb_c. tbe .ff.cti".••• of audla.tr!c wmitorina
_41 aot......~t te.ique. ad to develop better indicator. _d
crit.ria for h.arma 10•••

Althouah thia report d••cribe. only noiae and he.r:l.ucJ .tudi•• whicb weI'.
parfon.d between 1968 _41 1972. nee.rcb of tlli. ts~ eonatitute. a
c~DtiDu:l.Da effort. Durina fi.cal ye.r 1973 _ audioaetrtc survey of
OWl' 1000 coal un.n v•• conducted by NIOSH. b\,t data anuy.ta baa not
ua yltt b••D c01llpl.t.d. Several 11Iprov.-.t. ha". alr.ady been or are
in tb. proce.. of b.1n1 iDp1..ent.d in order to i~rove the quality of
tbe NlOSH d.ta latheriDI .yete.. Amnl these are: (1) Acqui.ition of
nt:V audic.atric te.t .qUipMOt that la IlOre reliable and .or. amenable
to routine calibration: (2) Deve1o~t of f1exibl. computer _aly.i.
p1'Oar-; (3) Z.tabl:l.atm.nt of sre cousiat.nt routine,,' lvl' nolaa l.v~l

..l..ur.....t. audia.tric calibration. cilnd data codiull; and (4) .cquisition
of i1lproved in.truaentaUon for noia. 1.ve1 .onitor.lng and audi01l8tric
cul1bration. Purthel'llO'r.. NIOSH is ••itldns extemal sources of audio-
..tric data. and b.. already obtain.d eopie. of several thousand .udio­
11'''. Althoulb th.re ie 10041 r...on to believe that it will be possible
to obtain .are and better data in the near future. there are two factors
whieb ..y i.,ed. prolr••• toward tbie loal. n_ly: (1) Reluctance of
private industry to beeoae involv.d in NIOSH note. aurveys (becau•• tb.
data Ddaht be u.ed lat~r in standard. wbicb may be applied and enforced
by aDother aleney of the anvernmant) may affect the quantity of data
becOll1nl available. an\! (2) In future noll. and hear1na studies tb. noise
•••ur.....ts ..y not accur.t.ly refl.ct the wornr.' 10nR tllnt noi.e
expo.ur••• due to ear protector u.au. or noiae control .Uorte to comply
vitb .xi.tinl 'ed.ra1 resulatlon••
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Bud.et Bureau No. 68..868039

DIPARTMENT or HW.'11I. IDUCATION. A1W) WELrAltl
PUBLIC HlALTH SlUlVICF

National Center for Urban and Industrial Health
Occupational Health Program

Cincinnati. Ohio 45202

OCCUPATIONAL II)ISI AND lUWtIR; STUDY

mUlWI:B or CONFmENT1ALITY

!he U. S. Public Health Service here~y gives its assurance that your
identity end YOUI' relationBhip to my information obtained by rel180n of
your participation in the OCcupctiClllal Noise and HeariDi Study v1.11 be
kept cOllft,jential in accordance with I1IS regulationa (42 cn. 1.103(a»
.... will not othervia. be d1acloaacl except as specifically autho'tl••c1
below. A copy of this replation will be made a"ailabl. to you 'lipoD.
request.

rector. National Center fo~

Urban and Industrial Health,
BDPIC: USPHS

CONSINr

I hereby voluntarily agree to participate in the Occupational Noise and
Heari~1& Study which will be conducted by the U. S. Public Health Service.
It has been explained to me that in addition to my answering a question..
naire. there wi 11 be a routine medical examinaUon of my ears and a
standard hearing test. 1 have been advised that I may withdraw from
this study at any time if I so desire.

Signature

AlJTHOltI~ttON TO ~B HBDICAL INFOR*TION

Date

I hereb, request the U. S. Public Health Service to inform my personal
phyaician should there be any evidence from this study of an active ear
disorder.

Dr 0 , ..__

-:------_._----------------Street

City

Ttlephone

State Zip Code

NCUI..78 (Cin)
(6-68)

Signature

I CJ Preceding page blank

Date



Page 2

Plant 'Name
Worker Numb:'"e-r-----:--:....------

(Note: Questions 1-7 below are to be cOlnplet~d by staff interviewer anytime before hearing
exam).

(1) Name.::.,: _

(2) Address : . _

(3) Age: (4) Sex: _

Job Location Occupation: Dates (Mo.Yr.)
Average Number

wks per yr hrs work

a.

b.

c.

Historv it Plant Describe kind of work' From------To on iob Der week
Present Present

Job
Last, --Job
Previous

Job

(6) Military Service:
<a) Were you in military service? Yes No
(b) What was your unit assignment? (e.g., infantry,~red) _
(c) Did you fire ~apons? Yes--. No_____
(d) If so, wtut kinds? _

(e) For how long?_-:-- _:__---:-:---~

(f) Were you exposed to weapon noise even if you did not fire them? Yes_ No_
(8) If 80, for how long?__~----_:__~:---_:_-~:__----
(h) Were yOll exposed frequently to noise from aircraft, ,armored vehicles or large

engines? Yes No
(i) If so, for how~7 - _

(7) Non-occupational Nois~ Exposure:
<a) Have you used firearJNl as a civilian? Yes_ No, _
(b) 1£ 80, what kind(s) of weapou7 -:--:-::-- _
(c) When (e.g., childhood, 10 years ago, currently)? ~-------
(d) For how maay years have you used such weapons7 _

(e) How frequently? ~---------.-----__-
(f) How many rounds p<:r year? ~__:"--_=~---~~___:

(g) Do you routinely weax ear protectors when you fire weapona? ~e. No, __
(h) Do you participate in hobbies ~r other off-job activiti8' that are typic.lly noisy

or have loud sounds (e.g., motorbike racing, rock-roll muaic playing, machine work,
etc.)1 Yes No _

(i) 1£ so, specify.;.? ...,... ~

(j) For how maay years have you taken pa:t't in this hobby or activity? _
(k) How frequently? (daily, weekly, monthly) __

NCUI-78 (ein)
(6-68)



.... 3

Plat _-:-- _
Worker ....1' _

~t.: Qgatiou 8 ad 9 below vl11 be ca.pleted by staff _dical cIoctor 2-3 clays before
.che.led heari... te.t).

)
)
)

Ro
(
(
(

No--Yes, _

Ye.
(e) - ..t.. un ( )
(f) Barache. ()
(a) IlearlDa at4l ( )
Ilaborati... C~nt:s_-.. _

(8) ..ltv_t Haci1cal tiston:
l1aft ,OU bM .., of the follov1n&:

Ye. Ro
(a) .... aou.. () ( )
(It) Deab.a 1ft f ...1y ( ) ( )
(c) Baartna teat () ( )
(cl) rreat.-t by )I) for ( ) ( )

e. trouble
~h) Do you think you have nonal hearlna'

(9) OtplOlic Check:
(a) "'rforat10n of drua he.
(b) Dra1nqe fro. ear
(c) IIalfonatiOil 01' growth

1n ear
(d) Bar occlusion
(e) Zar ellsease
(f) Other (specify)

Nomal (
aUght)
II
II

II
II
II

) Abuon:,&1 ( )
L·"l:"(e~f~t~)-~.=l~ab~ol'ative C~t:a : _
L
L

L
L
L

(lbte: Question 10 below will be completed by audiOlllBtrist just before worker takes heering
exam) •

Pure TODe II (ootiona1)
Date: Tester:
Tu.: Station:
r I. II L

~

1500
2000
3000
4000
6000
8000

atia- rest.r~

1.-- Station:
NG .. L
250
§GO

lnno
l50c

200(
300(

400(
6000
8000:

(10) VM and Duration of Wat Notable Exposure:
(a) What was your mst recent exposure to loud noise (speCify. e.g.~ hom. airplane.

work place. gunshot. etc.)' __~~~~ • _
(b) How lons ago did this exposure take place' ~~~(in days)
(c) How lOllS did the exposun lYt' (minut.. 01' hours)

(11) "ulna Level »ata:

Pure Tone I

1I:UI-73 (Cln)
(60068)

~/
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TAl\U 2

'Il'-~ CU'liNIW ....
CA!'lGORf 'tS'!!' • BC

bponN tnwI.. Job ••COr, 11••
IIi.Cory ..11th.., ....._ lid.. I.A

Mtlitay ••tory 4••
C!llrtl~ tie... .-t•• 3."
ct.tlua autor, 1.SS
Pn-C..C 1101... 5••ft 0••

....teal ••tMy of ~_"racc.re 1."
••tel"J lee.. lIt..l. Bar lwfectiOll 2.01

Bar S.~U7 2.~

Ttait./I.8b7riat1l1M DlacmlsT 2.31
r_ly 81.tory O.~

OtolOlicat S...ft Oce1ualoa 1.4'
lamaatlOD Pel"foratlon O.S~

Scar 'ftaa. 0.71.
calceroua Depoeit. 0.1'
IaU.... DruII 0.1'
Kalfo~tlOD/Crowth 0.71.

Oth.r** S.ft

All cat.,orl•• 35.0\ *

* !'he ",.rc.nul. 118ted here 11 ~ equal to the .us of tM perc••ta.e.
li.tTI'J ff)': ea~h bJividual eaUaory, Hcau.s ..y of the worksrs
fail.d lOre thaD ',De of the e.elusion criteria •

.. "OtMr" laelud•• aiscell.... factors •••••• _chaalaecl faraina.
u.. of various fo~ of -.dicatloa, audla-ttric 1rrssalaritis•• etc.
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