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EFFECTS OF NON-OCCUPATIONAL NOISE EXPOSURE
ON A YOUNG ADULT POPULATION

The labor pool from which industry obtains most of its

"new hires" is generally aged 18-21. Until recently, at l.eas~:,

it has usually been assumed that persons in this age range we~e

physically normal, with normal health, reflexes, vision, hearing,

etc. The validity of this assumption is increasingly under at-

tack on many fronts, particularly with regard to hearing. In

the past, occupational hearing loss was considered to account

for most of the non-disease related hearing losses to be found.

Today, we are increasingly aware of non-occupational activit ips

that are at least potentially hazardous to hearing. For example,

the music played and listened to by today's youth has been docu-

mented to be a hearing hazard by some researchers. Lipscomb (1969)

studied effects upon hearing of exposure to modern "rock" music.

and reported a significant loss of hearing in those exposed.

Others have reported findings similar to those of Lipscomb. In

view of the fact that Rintleman and Borus (1968) found that the

average time spent by the musicians practicing and playing was

11.5 hours per week. and that SPLs ranging from 105-115 dBA

have been documented (Ayley. et al., 1969, Dey, 1970. Flugrath,

1969, and Lebo, 1968) it should come as no surprise that hear-

ing losses would occur. Cohen, et al., 1970, report temporary
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t.hreshold shifts (T rl'SS) following exposure to teenage bema

music by both musicians and dancers. These TTSs followed

1.5 to 3 hours exposure to music of 105 or 112 dBA. These

observed levels of rock ~usic for the usual times of ex­

posure considerably exceed the guidelines for exposure of

vior-kers in industry formulated by the u. S. Department of

Labor and incorporated in the Falsh-Healy Act and la'cer in

the Occupational Safety and Health Act (OSHA) of 1970.

The motorbike and motorcycle have come into extensive

use in the last decade. primarily among younger people. and

constitute an additional nen-occupational noise hazard to

t}~,.r? ears of those who are to be the new work force for in­

dustry. Motorcycles and motorbikes. depending upon their

size, the surface on which they operate, the speed at which

they are operated, and upon their maintenance and condition,

e~:pose the operator and/or rider to levels in the neighbor­

hood of from 92-125 dBA according to the u.s. Environmental

Protection Agency as seen in the Report to the President

and Congress on Noise (EPA, 1971). Information in the above

cited report would suggest thCit auto or drag racers would be

exposed to pl'?:t"h2lps 87~98 dB.i~. Such levels OW2r: F:co10nSf2J

periods of time might c:lso prove hazardous t).") t.he hearing'

of the participant.

'l'he e:CfE.'ct.s on hearing of weapons firi!'!g of all typES

have been ,'/ell documented. Even the .22 caliber weaFon
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?roduces ll.pulses potentially hazardous to hearing, with

Benson (1971) finding peak levels from .22 caliber blank

firing in the order of 158 dB instantaneous peak with dura­

tions of 30-35 micro-seconds. Obviously, larger caliber

weapons would generate even higher sound levels.

In view of the numerous non~~ork activities' youth of

today engage in that are at least potentially haz~rdous to

hearing, and suspecting that high frequency hearing migh

be a more sensitive indicator of trauma from noise, it

'~l]ould appear worthwhile to study and compare the conven­

tional and high frequency hearing of 18-21 year old persons,

m,,~';.~ and female, those with normal hearing, "normals", (in

order to establish a high frequency reference group), sport

shooters, rock band members, "chronic" rock spect~tcrs, auto

and drag racers, and motorcycle and motorbike riders.

JI:lE'l'EOD

Subjects were obtained from students attending Memphis

Stute University as well as from the Naval l\ir Tc~chn.ical

Training Center, Naval Air Station, Memphis, and on a vo).­

unt.eer DCI,qis from other local sources such a;3 the Memphis

J::'edere-:tj.on 0::: M"lzic:ians (for rock band memb~::l's) f.md Lake··

land and Riverside Speedways (for auto and drag race:r's) •

I:\!Ctic0;;) were sent au·t outlini.ng the needs for subjects and

defining the various categories, i.e., no~mal, reck spec­

tat.or, etc., (s€,e Appendix I). Tn.en all wiotO be].5_eved t1·l.i"::;l
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were eligible were asked to submit their name, age, category

of exposure, and a telephone number at which they could be

reached. They were then scheduled for an interview and if

they did indeed meet the requirements of one of our expo­

sure categories, they were transported to LeBonheur Hos­

pital, Memphis, Tennessee, where each person was given a

gross otoscopic examination to minimize the possible in­

fluence of physical or medical variables, i.e., wax impac­

tion, active disease, excess scar tissue, fluid behind the

tempanic membrane, etc. All those who passed the otologic

screening test were then taken from LeBonheur Hospital to

the Memphis Speech and Hearing Center where an extensive

personal history of noise exposure and other hearing re­

lated data was filled out (see Appendix II). Upon com­

pletion of the hearing data sheet for each subject, hear­

ing was tested. Testing was done by automatic audiometers,

with testing in the conventional range (500-6,000 Hz) done

using an ARJ-4A audiometer manufactured by Tracor, Inc.,

and high frequency (4,000-18,000 Hz) aUdiometry accom­

plished using an ARJ-4HF audiometer, also made by Tracor,

Inc. Every subject was tested first on the AR,J-4A, which

tested hearing in the conventional range ~sOO-6,OOO HZ),

then on the ARJ-4HF audiometer which tested frequencies

from 4, 000-18, 000 Hz. This order of. test was followed irl

order that subjects would have practice at the ~asier task
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of tr,acking conventional range signa"lsbefore the- more dif-

ficult job,of tracking higher, less easily heard frequencies.

The transducer usec1withthe ARJ~4HF_aud~9meter and its method

of placement in the, ear of the S are desc,ri~ed in 7 is1is and

,'Fletcher (1966) and Fletcher (1965) -,and the information ,will

not be repeated here. All hearing te?ting was done by one

of two audiologygraCiuate .student assistants with all'otologic

examinations performed by Dr. Charles Gross.MD~ Chief, 'Oto-

laryngology, University of,-Tennes~eeMedicalCenter, or one

'of his residents. Calibration of the aUdiometers was checked

daily by the.assistants using.the'biological check technique,

with the ARJ-4A~udiometer recalj.bratedinthe middle of the

'studybecause'it was found tOhave.go.ttenout of calibration.

Both audiometers were new and in good calibration at the be­

ginning of the study~' TheARJ-4A' (:conyentional audio.meter)

was calibrated to 'ANS I 1969·'g·taridards. Even thougllthe h.i9h·.

frequency"audiome'ter(ARJ-'4HF) .', tested:hearing at 4,000 and

6.000·Hz·~all daEato be reported at 4.000 and 6,000' Hz will

be those. obtained. using -the .ARJ-4A., w ith,.al1da:t::a:a~ or above

. BgOOO·Hz;, secured'usi'rig·t:heARJ-HF.:'"Robertson (.1972) . found
r ,- ,.

that reliability ab 4DOOO:_.,a,rid.6;OOO,·Hz~ashigherusing the.. , '. ~'. ,',

ARJ-4A •. '. there,fo~e._the, method,pr.9viding.ga,tawith :higher, reli-
-' "'. 1 , '. ~.' ,_ _.- ,', ,'I ..•• '. ,.' • • 'J .' _. _ "

abil i ty was', chosen~.,All 'llea:;-ing, te~til),g,was'~C?nd\.lcted, in the

AudiolOgy' suite'a;t· the~Memphis State, University' Spe,eqh and

Hearing ·centel in ,anL~C.s0':lnqroQm,m~~t,ing appropriate ANSI

standards"~of threshqldaudiometcry. Upon cOrnpletionof the
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hearing test, results of the test were explained to the S

and they were paid and transported back to Memphis State

University Campus if they desired.

RESULTS

Upon completion of data collection, all audiograms were

scored, and the data collated and entered on summary sheets ..

The raw dat3 were checked by means of the s igr~ tee t (8 ieqeJ. v

1956) to determir.e whether or not the two ears differed in

acuity. This test showed that of the 56 conditions ex~mined,

only 10 differed at the 5% level, and of these 10, in six

cases the right ear was slightly better, in four the left

ear slightly better. In view of the very small differences

noted, ~nd the use to be made of the data, hearing levels

for the two ears were combined and all data to be presep-ted

~ill be in terms of ears, not subjects.

Figs. 1 and 2 present the norms found for the 18-21

ye~r old non-noise exposed (Normals) males and females in

this survey. Compared to the hearing of the mal.es. the

high frequency n,ea:ring of the females is noticeably better.

particu.larly in the frequency region from 8 J COO-18.000 Hz.

It is logical to assume that the difference in m)le and

female high frequency hearing is due.to the greater noise

expos'J.re even norm31 melles :;:'E'ce iV2 ·th.::m do femalE~. Yiale

children, for exampl.e, are more likely to fire cap pistols.

shoot off firecr~ckers, o~ca8ionElly shoot w~~p~na of vario~3
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sorts, use power tools, or in general be around higher noise

levels than are females. These findings of the superiority

of females with regard to high frequency hearing support the

earlier results of Zislis and Fletcher (1966) and of Northern,

et al., (1972). In general, the data for the male and female

normals used as a control or reference in this study do not

reflect as good hearing as do the data found by Zislis and

Fletcher, particularly at the higher frequencies. For that

matter, hearing in the conventional range common to both stu­

dies was better in the subjects tested by zislis and Fletct.er

than was that of the subjects of this study. These results

could be due to the fact that the subjects in the zislis and

Fletcher study were slightly younger, or perhaps were from a

less noise exposed population. The latter explanation seems

more valid in that ambient noise levels have been on the in­

crease, as well as it being rather apparent that, with increao­

ing access to relatively good paying jobs, our young people ~rE

more affluent and spend more recreational time exposed to vari­

ous noises generated by the recreational activity (such as

cycling, boating, shooting, etc.).

Figs. 3 through 8 presen·t the hearing by age and exposure

category. In all of the figures but Figs. 7 and 8, the 0 h0ar­

ing level is the- male noxmal data for that c!g,~ group. This

was used because nearly all the persons in each exposure grou?

were male and therefore the male norm was most appropria~e.
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However, because Figs. 7 and 8 display the results of the

female Rock Spectators. the appropriate female norms were

used for that 0 hearing level.

probably due to unfortunate sampling errors, or per­

haps to inaccuracies of statements from the Ss themselves,

Fig. 3 shows that the high frequency hearing of all the 18

year old exposure categories is better than that of the

supposedly non-exposed normals~ Relatively speaking, Drag

Racers were worst, followed by Cyclists and then Shooters.

In Fig. 4 we see that Cyclists are worst in both conventio:::al

and high frequency losses, followed by Drag Racers. The

other categories are very close to the normals. Results

for the 20 year olds, Fig. 5, reveal that Cyclists had the

poorest hearing, closely followed by Rock Band Me:'r.'Ibers and

male Rock Spectators. For some reason, Drag Racers came off

rather well in this age group. Among the 21 year olds, (Fig. 6).

the worst hearing was found among Cyclists. with no one els0

really .distant from normal across the frequencies studied.

Figs. 7 and 8, for the female Rock Spectators, 5 hO\'I con.s id,:,,"

erable losses for the 18 and 19 year olds, essentially no loss.

for the 20 year olds, and moderate losseE for the 21 Y2ar. clos.

At first it is hard to see why. the age by E~xposure cc:tr:?go.r.'\'

covered in Figs. 3-6 did not reveal noticeable hearing lo:~ses

among male Rock Spec·:=.ators, while these cata for female RO'.;k

spectators do sha-.l'1 losses. But the male norms are used for
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the early figures \'lh.ile the female norms are used for these

figures, with male norms cqnsistently showing less acuity.

Also, .it could well, be that the exposure of the female Rock

spectators combines with their relatively bett~r hearing and

compared to the relatively less exposed female norms, pro-

duce more noticeable hearing 19ss by contrast.

The standard qeviClti,o:n.S of all means for all frequencies,

age groups, both ears 0 and all. exposure g.roups were calculat­

ed and presented in Table loIn essence, ,these data show

that male normals have s~gnifi~a~tly larger standard devia­

tions than do female normals at age 18 0 19, not at 20, 21

(based on the sign test of the signi~icance of differences o

1% level of confidence or h~gher). At +9 0 male normals do

not differ signifi~antly from 18 year o,ld normals. while f€~

male norma~s have greater d~viations than 18 ye~r old norma~sp

Ai: age 20" male nqrmals have smaller deviatiqI1s than 18 year

old counterparts. At 2l~ male~ are not signi~icantly diffe~~

ent from females with regCird to the size of standard devia­

t;ons, the males do not differ from the 18 year olds, 'tJhile

the females have significa.ntly larger qevi,ations than do 18

year Old female normals~

At age 18, ~0torcyclists, spo~t shqoters, qrag racer-so
\

and male rock spectators do not differ s:i,gnificantly from

the 18 year old normals. while rock band melli;)e~S have s igni-

fici,antly smaller deviations than do normals. Femalc rock
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spectators were found to have significantly larger devia­

tions than their normal comparison group.

At 19, sport shooters, drag racers, rock band members,

and male rock spectators did not differ significantly from

normals in standard deviations while motorcyclists had

significantly smaller deviations than did the normals. Fe­

male rock spectators did not differ significantly from fe··

male normals, but did have smaller deviations than male rock

snectators.

For the 20 year olds, all exposure categories had sig­

nificantly larger devia"tions than did the normals except thE'

female r~ck spectators, who did not differ from the normals

nor from the male rock snectators.

Data for the 21 year .olds showed that motor:cyclists ~11J

drag racers had significantly larger deviations than 21 year

old male normals, sport shoote.rs and male rock spectators

did not differ significantly from normal, while rock band

members had significantly smaller deviations than male nor-·

ma1s. The 21 year old female rock spectators did not dif­

fer significantly from 21 year .old female nOL~a~s ~or from

21 year old male rock spect<:ltors 0 In summar}' • these data

seem to support thE hearing level data presented earlie~.

It would seem logical that th~size of thest3nddrd devia­

tion. of the scores obtained under our vari~~s conditions

should give some indication of the processesgoillg on. I);
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humans differ i:1 susceptibility to noise exposure~ and also

in amount of noise exposure, it would appear legitimate to

expect hearing level scores ~o become more d~sparate with

time plus continued ex?osure and the selective decreases

in hearing level that; would ensue. That, in turn, should

result in larger standard dE:'viations~ as it indeed did in

many cases.

Examination of i:,he noise exposure histories of the

subjects of this survey suggested that age and noise ex­

posure were so confoundec3 as to nc;gatet"he true trends,

i.e., if 18 year q1d Rock ~and Members as a group had more

years playing rock music (and theretqre grea~~r expqsure)

than 21 year old ['(lembers, results. would appear to be in

conf1ic,t in that 18 year olds could be as bad pr \1orse

than 21 year olds. In order to test whether this had oc­

curred, all data for a givennpise exposur~ category wE:'re

pooleq, regardless of ~ge. and then, on the basis of data

in the no.iseexposure history, d hdded into four d~grees

of exposure (comparable to the four age groups} with ap­

proximately equal numbers of 5s in each group. This was

an admittedly arbitrary pnd inexact procedure~ done only

to see if there wer~ obvious discre'?ancies. Those data

were e~amined for comparison with their compa~able age

group, with the least admittedly exposed g:coup compared

to the 18 year olds, and so on w~th the most exposec3 group
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plotted .against the 21 year dlds. tI'h..ere were no consistent

or large differences between the age groups and the noise

exposure groups so we can conclude that age and noise ex­

posure are very highly correlated in our survey. Thus. in

general. 18 year olds have less noise exposure (and there­

fore better hearing) than do 21 year olds and exposure dif­

ferences. where they occur, are random rather than consis­

tent and apparently did not affect the results of this sur­

vey.

As the high frequency audiometer was des igned, 70 dB

(regarding the biological baseline determined by Rudmose)

was the maximum hearing level that could be tested. Even

in the normal groups, many persons approached that level

at the highest three or four frequencies. For that reason.

potentia.llysignificant differences- in hearing level could

easily be obscured because with most people at or near (or

even beyond) the maximum hearing level measurable, changes

could not be detected due to the fairly large standard de­

viations found for those frequencies.. For that reason,

the data were analyzed to determine simply what percent

of the 5s responded to (heard) a given frequency. These

data are seen in :E'igs. 9 to 12. As seen in those figures,

the data essentially repeat the hearing level data. with

progressive declines in the percent of subjects responding

as a. function of frequency of test tone and severity or
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duration of exposure. The females in general. tended to

respond-better at the high frequencies than the males, and

usually 100% of the sUbj-ec.ts were able to hear up to 6-8 KHz ,

then a progressive decline in percent responding was noted.

It is interesting to note that these data show most

clearly the sensitivity of high frequency hearing to acous­

tic insult. The hearing levels of all the SUbjects of all

the noise exposure categories are almost indistinguishable

one from the other in the frequency range usually tested

by conventional aUdiometry, .i.e., 500-6,000 Hz. However.

differe·nces in all or nearly all of the categories could

be detected a't the higher frequencies covered. by the Rud­

mose ARJ-4HF audiometer. This would seem to suggest that

any serious effort toward early detection of noise induced

. hearing losses would of necessity utilize high frequency

aUdiometry. These findings are consistent with those of

Jacobson, Downs ,and Fletcher (1969). who found that high

frequency hearing in patients on oto'toxic drug therapy be­

gan to show demonstrable decli.ne up to 108 days before

losses could be detected by conventional aUdiometry. They

also are supportive of the findings of Fletcher, Cairns,

Endicott and Collins (1967) , 'who 'found significant high

frequency hearing losses in meningitis patients who had

been classified as seriously ill, while those who had had

a less serious course of' the illness did not have signific:n1'i:
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losses as compared to a control population. These losses

found in the seriously ill meningitis patients were not de­

tectable in the conventional frequency range.

In summary then. the effects of Auto and Drag racing,

Sport Shooting. and Motorcycling appeared to induce notice­

able high frequency hearing losses among those participat­

ing. compared to a normal or non-noise exposed population.

The effects of rock music on both players and participants

were less noticeable or not seen at all. Th2 relatively

small losses seen ~mong Sport Shooters are undoubtedly due

to the fact that shooters recognize the danger to hearing

and nearly all of them report that they use ear protectors

to some degr2e while shooting. certainly Cyclists' heurinq

would be worse except for the fact that they are required

to wear helmets by law in most. if not all. states while

operating the cycles upon public roads. These helmets pro­

vide a very minimal amount of hearing protection. but with

the levels of noise that are found at the ear of the cycle

operator, even small amounts of attenuation of the sound

can afford significant protection of hearing to the wearer.

If some slight additional increase could be made to the c:.7

sound attenuation qualities of cycle helmets. cyclists could

be almost completely protected from the noise of their vehi­

cle at no observable decrease in operational safety. The

small losses observed in Rock Band Members and Spectators as
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compared to Normals 'were .not· really expected 0 It was dif­

ficult obtaining' Rock Band.Members for one thing, primari­

ly because many of those contacted were busy in off school

time playing engagements. cutting records, or rehl?arsing,

so that the ones we were able to schedule and test seemed

to be the less busy (and therefore less exposed?) ones 0

As for the Rock Spectators. their pattern of exposure is

evidently such that they are able to recover from any tem­

porary losses follov.Jing texposure before re-e-::pdsure and

thus avoid noticeable permanent losses of hearing. Most

of the Rock Spectators admitted not only to 2-3 rock con­

certs attended per month" b\1talso to several hours per

day l~stening toetereo orhigh-fi rock music at rathe~

high intensities.o·

DISCUSSION

This study has found Motorcycling to be the most

serious hearing hazard of all the categories of non-oc­

cupational noise exposure examined in this surveyo Drag

racing seems to be next most hazardous. with Sport Shoot­

ing only slightly less hazardous. followed by playing in

rock bands. then being a chroni.r:: spectator at rock con­

certs and listening to rock music by stereo or radio.

Actua lly. there appeared to be n0 differ8Tlce bet.ween our

so called "normal" population ando-<.1r =cock spectators 0

Knowing the levels and durations of exposu:c~ thes.e persons
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receive in that pastime, it is almost unbelievable that no

clearly observable losses could be found. For example, Wood

and Lipscomb (1972) show that tape recordings of rock mesic,

played through stereo receivers, driving stereo earphones,

easily exceeded est.ablished damage risk criteria. Close

examination of the p~rcent response data, sho~n in Figs. 9

to 12 clearly shows that. using percent response to high

frequency signals data asa criterion rather than the l.:ss

sensitive he;:;.:cing level data , rock spectatOl.'3 hearing is

less good than thCi~: of normals and females a:C'2 better able

to .respond to those frequencies than males. Obviously,

then, rock music is injurious to the chronically expo~2d.

with this darr.3ge best illustrated by percent response ·;-.c

high frequency signals.

It is not terribly surprising to find motorc~icling

the most hazardous to hearing of all our exposure cate­

gories. Cyclists start cycling at an early age and seem

to cycle more rather than less as they get older. Cer­

tainly it is no surprise that continued exposoure for two

or more hours per day for 4-8 years to the noise generat­

ed by even the less noisy motorcycles will produce observ­

able decrements in hearing. Nor is it any real surprise

to find drag racing produces losses. It is a shock, how­

ever, to find Sport Shoot:i.ng less hazardous than either

cycling or racing. In expl.anation for this, we offer that
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shooters have long been aware of the danger to hearinc; of

firing noise. and our age group of shooters has seen and

talked t.:) older shooters who have lost cons iderable hear­

ing. so "::hey are aware of the problem and p:;::-ct.ect. thei:;:

ears by use of app::opriate ear protec.ti';f2' Q;2,;"ices suct~ c::s

muffs or plugs. Also. ear p~otective uevices are better

than they were in the past as well as more available and.

even in some instances. cheaper. There are in acdition.

some rat.her :::2lievable possibilities to accc.~nt fa::: the

relatively sm~ll hearing losses noted fer Ro,k Band Mem­

bers and for Drag Rac~rs. Many times. in trying to sche­

dule knQ<..·m Rock Band MerLlbers or Drag -Racers. V·le were ;;'.old

they were out of town playing an engagE·ment. or clrivi!~.;-r at

some track. c:nd re:t:'eated calls received the same answer.

It would appear that those who are at the upper l'··Jels of

experience and skill. if they desire. can spend a great

deal of time at this activity and make reasonably good

money. Therefore. it could well be that our sample is

missing manYl if not most. of those at that level - those

who would be expected to have suffered the greatest ex­

posure and therefore the largest losses.

It is clearly evident from this st~.~dy th::3t great care

must be taken in considering the results of field hearing

surveys such as this one. It would appear that a major

weakness is that we must rely upon the S to tell us of his
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exposure and':"that .. th"e B··' is: incapable ' of, qua'iltifying'his

exposure to any 'degree",even 'approachlng.prec:isiOIi. It

is not 'at ,allunl:ikel.y<eitherthat. some Sscould falsify

exposure infbrmationialthoughthere, was ,no,ipE?rceptible

encouragement ·of:a'riy.,kirid'·£or"theril,tod6,so.:: Another 'pro-

blent" discussed ,above,,;':is that 'of' obta:iningrepresenta,tive

.sample,s .of.the. categoriesstudiedo' In this surveYi"evi~
" •. 'i ' •

dence ..suggests. that at least our, sample ',of -Rock,B.andMem-

bers ,and Drag, ,Racers wasnotrepres~ntative.
." I.. .! . '~~ ",
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~ FIGURE 1. MALE NORMALS BY AGE
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FIGURE 4. HEARING BY EXPOSURE CATEGORY-AGE Iq
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FIGURE 7. HEARING LEVELS FEMALE ROCK SPECTATORS (RE: FEMALE NORMALS BY AGE)

",,._,,,,..-.,,,,..........,,,,..-..',,,.....-...,,,.,..--.,,,.,..-..',,, ....,.,~"".,~,.,,,,,~,.,,.,,.-.-...,.,,..,, .. "~"'''~'''''.--..r'''.N''.

--...............~-'-
.......

~..-..,.",.,.,......-...,.,..~,~,,.,,~,,,,~,,,,~,,,,....-..

N = 50 ears

N = 50 ears

AG E 1q

AGE 18

......-............-- _.,-'-~ .-."_.-.""~",.,_,,,, ,.",~...,~ ...,........--"#V1..-.",,,,.
. .......

' ..... IJ~.

-5

...... 0
""'
Vl
--J
<! 5
~

0:
0 10
z..
W
0: 15
'-'

en
u

z
.......

Vl
£:)

--J -5
0
:r:
Vl 0
W
0:

:r: 5..-

10

15

.5 2 3 4 6.. 8 9 10 11 12 13

FREQUENCY IN KHZ

14 J 5 16 J8



~

FIGURE 8. HEARING LEVELS FEMALE ROCK SPECTATORS CRE: FEMALE NORMALS BY AGE)
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FIGURE g. PERCENT RESPONSES BY EXPOSURE CATEGORY

NORMAL MALES
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FIGURE 11. PERCENT RESPONSES BY EXPOSURE CATEGORY
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FIGURE 12. PERCENT RESPONSES BY EXPOSURE CATEGORY

MA L E ROCK S·PEClATORS
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APPENDIX I

DEFINITIONS OF CATEGORIES OF NOISE
EXPOSURE GIVEN TO PROSPECTIVE SUBJECTS

Normal-those who have not held a job in a noisy environment
for prolonged periods of time (a place where you have to shout
to converse with fellow workers. or get close and talk into
their ear), who have no past history of ear infections, drain­
age, or other adverse diseases of the ear, nor severe blows to
the head and who are not aware of problems with their hearing.

Rock Musicians-those who have been playing in a group for a yea~

or more. or played in a group for a year or more in the past.

Rock Spectators-those who have for a year or more, or for a year
or more in the past attended 3-5 rock concerts per month an1 lis­
tened to rock music on the radio or stereo for one or more hours
per day.

Sport Shooters-those who now, or in the past, s~ot rifles. pis­
tols, or shotguns habitually for a year or more as members of
teams, as a hobby. target shooting, or hunting.

Auto or Drag racers-those who now, or in the ~ast, for one year
or more raced cars or drag raced on either the streets or at
drag strips.

Motorcycle or Motorbike riders-those who now or in the past rode
motorcycles or motorbikes daily. or for prolonged times frequent­
ly (such as weekend trail biking) for one year or longer.



APPENDIX II O.M.B. NO. 58.571054

APPROVAL EXP I RE5: 5-30.72

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

National Institute for Occupational Safety and Health
Cincinnati, Ohio 45202

HEARING SURVEY OF YOUNG ADULTS

ASSURANCE OF CONFIDENTIALITY

The U.S. Public Health Service hereby gives its assurance that your
identity and your relationship to any information obtained by reason
of your participation in the Hearing Survey of Young Adults will be
kept confidential in accordance with PHS regulations (42 CFR 1.103(a))
and will not otherwise be disclosed except as specifically authorized
below. A copy of this regulation will be made available to you upon
request.

~~k-·4,!k,J),
Marcus M. Key, M.D.
Assistant Surgeon General
Director
Na~ional Institute for Occupational
Safety and Health

CONSENT

I hereby voluntarily agree to participate in the Occupational Noise
and Hearing 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 questionnaire, there will be a routine medical examination of my
ears and a standard hearing test. I have been advised that I may
withdraw from this study at any time if I so desire.

Signature

AUTHORIZATION TO RELEASE MEDICAL INFORMATION

Date

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

Dr.

Street

HSM-T57 (Page 1)
11-71

City

Telephone

Signature

State Zip Code

Date



· ,. Hobby _
Participant Number ------

(Note: Questions 1~8 below arc to be completed by staff interviewer
anytime before hearin.gexam).

(1) Name:

(2) Address:

(3) Age:

(5) Part or Fu 11 Time Job History:

(4) Sex:

a. Have you worked in jobs, either part time or full time ,in
which the noise levels were such that you had to raise your
voice-to be understood? Yes No ---b. If yes to (a), we should like to list those jobs and the
number of months in which you were employed on them. We shall
start with the most recent one.

i

ii

iii

iv

v

Type of Job
(Describe)

Place of Work
(plant, hospital,
school)

Source of
Noise

Months of
Employment

Did you use
Ear Protection

(6) Military Service:
a. How many years were you in military service? 1 2 3
b. What Branch? Army Navy Marines Air Force Coast Guard
c. How many months were you in combat?

-~~----:--------d. What specific assignments did you have? (Circle)

Ear Protection: Yes No Sometimes

Ear Protection: Yes No Sometimes

Ear Protection: Yes No Sometimes

e. Did you fire weapons for more than 100 days? Yes No
f. Circle the kinds of weapons you fired: Individual Crew Both
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37
Hobby _
Participant Number ------

(7) Specific Non-Occupational Interests:
a. In which one of the following activities do you participate

regularly?
1. Member of a Rock-and-Roll Band
2. Sport Shooting
3. Auto or Drag Racing
4. Motorcycling
5. None of the Above

b. How many years have you participated in this activity? (Circle)
1 2 3 4 5 more

c. How many days per week do you typically spend in this activity?
(Circle)
I 2 3 4 5 6 .7

d. On the days in which you are a participant what is the average
number of hours spent in this activity?

e. Do you routinely wear ear protectors when involved in this
activity? Yes No Sometimes

(8) Other Non-Occupational Noise Exposure:
a. Do you participate in any other hobbies or other off-job

activities that are typically noisy or have loud sounds
(e.g., sport flying, machine work, mechanized farming, etc.)?

Yes No Specify
b. For how many years have you taken part in this hobby or activity?

c. How frequently? (daily, weekly, monthly)
d. What types of vehicles or forms of transportation have you used

at least three days a week? (Check as many as apply and record
other required information)

Vehicle

Automobile

Bus

Motorcycle

Streetcar

Subway

Airplane

Motorboat

For how many years
at this frequency

Average time per
day in vehicle

Actual frequency
of use per week

Other (Specify)
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Hobby~_~ _
Participant __

Questions 9 and 10 will be completed by the resldent otologist prior
to the hearing examination.)

• (9 ) Relevant Nedicel History:
Have you had any of the following: (Circle) Comments

(a) Severe blow to head yes no

(b) Head noises yes no

(c) Medical treatment for ears yes no

(d) Running ears yes no

(e) Earaches yes no

(f) Hearing aid yes no

(g) Medication yes no

(h) Deafness in Family yes no -

(0 Do you think you have normal
hearing? yes no

(10 ) Otologic Check: (Circle) Normal ( ) Abnormal ( )
Elaborative Comments:

(a) Perforation of drum head R(ight) L(eft)

(b) Drainage from ear R L

(c) Malformation or growth
in ear R L

(d) Ear occlusion R L

(e) Ear disease R L

(f) Other (specify) R L
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Hobby
Participant

(Note: Question 11 below will be completed by audiometrist just before
subject takes hearing exam.)

(11) Time and Duration of Last Notable Exposure:
(a) lfhat was your most recent exposure to loud noise (specify,

e.g., hobby, horn, airplane, workplace, gunshot, etc.)?

(b) How long ago did this exposure take place? (In days)

(c) How long did the exposure last? (Minutes or hours)

(12) Hearing Level Data:

Pure Tone I
Date: Tester:
Time: Station:
Freq R L

500
1000
2000
3000
4000
6000
8000
9000

10000
12000
14000
16000
18000

Pure Tone II (Optional)
!Date: Tester:
Time: Station:
Freq R L

500
1000
2000
3000
4000
6000
8000
9000

110000
12000
114000
16000
18000
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