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OFFICE NOISES AND THEIR EFFEOT ON AUDIOMETRY

There is much difference of opinion among otolow
gists and others conocerning the relative value of sound-
proof or "quiet” rooms for the testing of hearing. Some
maintain that & soundproof room is necessary, while others
go 8o far as to state that the ssnse of hearing, which
normally is used in a nolsy environment, should be teated
in the presence of noise.

In 1929 a special committee of otologista was
appointed in London for the study of problems concerned
with hearing tests. After consideration of the testing
environment, the ocommittee stated that it did "not recom-
mend ths use of a silent room for ordinary hearing tests,
but that these tests should be ﬁnrrtuﬁ out in a reasonadly
quiet room." This, as well as other conclusions reported
by the committee was aovernly oriticized by Bhllpikols
and others.

Since 1989 advanses have been made not only in
otology and the problems of hearing, but also in the various
aspects of noisel: 5, 8, 12, 21 and of asousties and sound-
proéfins-ss’ 30 Furthermore, the audiometer, which was
oonstructed by Dean and Buneh7 in 1619, 1s now generally
used by the medical profession. Sabine,®” in 1037,
reported the use of a “reverberation meter" which, with
the sound level meter, sccurately measures the sgoustie
value of a room. In order to oasloulate the acoustie value,

it is necessary to know the dimenaions of the room and the
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sound absorbing efflolency of its inaide surfaces. In the
future such instruments should be enployed for investigu-
tion of the acoustic value of the rooms used by otologlats
for the testing of hearing. Part of ny work, which i»
prtaontod in this paper, is a step in this direotion although
the results are not as accurate as would be obtalined by the
uao of both the instruments,

In a search of the literature I was unable to
find any information relative to the measurment of advene
titious noisea;thich are present in rooms used for the
testing of honr{ug;ér the effect of these nolses upon
sudiometry, FletoheriO and Fbwlor, Ir, 18 have, however,
made important contributions with regard to the effects of
nolse upon hearing tests. But noither of these investi-
gators moaaﬁradvhil nolee levels with a aocund (noise) level
meter, Their work is important, and every otologlst
interested in the problem of hearing should review both
references.

Fowler, sr.lz stated that in an office or
hospital, the outside noises always mask the testing sounds
to some extent, and commonly as much as 185 to 20 decibels
below the true level in a quiet place. It will be noted
here that his opinion concerns the “quiet plece.” If this
is true, the percentage of error should be even greater

than 18 to 20 deoibels if tests are done in an abaclutely

soundproof room. Howbnrtes was in agreement with Fowlear,
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when he maintained that tests for the datection of slight
but significant hearing impatrment are not sscurate 32
made in the presenae of interfering nolses, Porhaps every
porson who tests hearing will sgree with this, Jones and
;nudatals remariked that

"It is freely admitted everywhere that a

careful study of a hard of hearing patient

should inoclude the wvestibular tests and

audiometrio tests with a stendardised audie

ometer in a soundproof booth.,...8oundproof

booths, without whioh any hearing test is

wosfully inadequate, are prectisally unknown,”
These opinions are substantiated by the work of Flotehnr;la
Fowler, 3r¢13 and the researsh which I present herein,
In feot, in my survey of the literature, I could find only
apinions and ao investigative work to support the ides that
& soundproof environment was unnecessary for even routine
hearing tests in the doctor's office,

In gonbrast to the above statements, Watson:

sald that . _

"The difference between a soundproof room

and & quiet office will be very, very _

slight « at absolute maximum about 8 deoibels

in tho low tones«ve.e«el frankly think thet the

question of nolase, the nesesaity of a sound-

proof room has boen ovey emphasised."
It might be pointed out that ¥r, Watson, who probabdbly uses
the audiometer ehiefly to rit hearing sids, usually tests
individuals with mther atvért denfnesns. A nolse of
30 decibels will probably not interfers in the testing of
& person with a decibel loss of 40 or more. He gives no

statistiocs or research to support his view, In my
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bhande, the nud&umteir is not used one time in ten to test
the patient for the fitting of a hearing ald., It is used
principally for the detection of early hearing losses; for
arriving at a d;agnelﬁin for determining the progress of
hearing loss; for cheoking results of therapy; and for
estimating prognoaia. In all these instances the hearing
loss ususlly is more or less near the norwal threshold
or the "zero 1inc,“vand small losses or gains (10 to 20
decibels) in hearing are important, A

it is of interest to note that almost without
exception the otologist 1h-evary offies in which my inves~
tigations were sonducted apparently believed that his
teating room was "very quiet.” At least, nearly every one
stated that his room was "entirely satisfectory® and that
his results were "aurfiaiantly accurate.” HNevertheless,
the nolise meter reccrds and the audiomstric resdings
secured under the oircumstances which sustomarily prevailed
in the testing room of each otologist visited have proved
otherwise. , ,

Of course, it is not imposeidle to do scceptadble
or even good work in the presenoe of some noise, The nolse
level sheuld, howsver, be eonstant, and the only constant
noise level is obtained in a soundproof room, Bjéhoauzs
.ltlttd that L, Holmgren uses an olocﬁriu fan 4in his socund-
proof room as & constant souree of adventitiocus noise, If

Holmgren would sheck his electric fan, the noise of whigh
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"sounds” so constent, he would find that there is a marked
fluotustion of nolee level, Besides, 1f he really has &
soundproof rocm, he has no need to seek further for s cone
stant, eontrolled, and ideal noise level,

Lirncnzc produced valuable researsh on oeoupd»
tional deafness, and he used only one of his office rooms
for the testing of hearing. concerhing'thn natter of
extrinsic neises in his oftieo, he remarked that

"Although the olinic is situated in a main

thorough-fare, it has been sufficfently quiet,

because the examinations were generally made

~ in the evening."” ,

Posalbly SBwedish thoroughefares are much more quiet than
those in America. ky findings indicate that street noises
are one of the most ;mportunﬁ oauses rorninaoauzuey in
hearing tests, Mr, Dannzt,a of the Noise Abatement Cowm~
minaién of New York Oity, reported an average of 81 deaibels
of noise on busy streets of that aity,

Perhaps the most significant advance in otology
today 1s the early recognition and treatment of deafness,
‘alpnelallj in ohildren, The investigations of Crowe and
Burnam® and Gu1ld et a1}¢ in Beltimore and those of
Gardner,13 of the department of health in Oregon, are
particularly outstanding examples. Hearing 1osac;, when
found sarly, are usually not great, Accurate and reliable
messurenents of such hearing acuities are imposaible to
obtain without a noiseless testing environment, The exoel-

lent research and clinieal investigsations of many workers
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have been criticized because of the negleot of these
wvorkers to eonduct their investigations in a noiseless
envirooment.,

Rotenthalga

reported that when the hearing loss

is in the "medium range" an improvement of even 5 deaibels
will eliocit a subjestive response., He did not, however,

use & soundproof room. His tests "were made in rooms
adjoining the elinic or office.” Also, there uﬂa an
ordinary amcunt of noise from adjuécnt activities,.” Several
of my most inaceurate results were obtained in the presence
of similar adventitious noizes. For measuring small losses
or gains in hearing, espeoially if they are in the "medium
range® or near the threshold, a soundproof testing room

is necessary before sccurate and unquestionable results ean
be obtained. This is especially true in checking results
of therapy, in which instance changes in hearing frequently

are small, BEughson and ﬁiﬁting’v maintained that 10 dee~
ibels should be the figure of minimum improvement that can

be of real significance, and this, only if originally
desorided lvels can be :mprofcd again by such a figure,
The required duration of improvement has been set at five
years., It certalnly would be difficult &0 sompare the
noise level in & so-called "quiet™ offiee five years hence.
It has been demonstrated many times, and again

recently by Klnnoy,1° that hearing for voice sounds is

from about 8§ to 15 decibels less acute than hearing for
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the pure toﬁoa of the audiemotoz.' Hence, as Fowler, Ir.12
showed, under identicsl conditicns, noises would interfere
more for the testing of volce comprehension than for the
testing by audiometric tones. Those otologists, therefore,
who st1ll use only volse testing and all those who use it
as an adjwct to the audicmeter (mes is proper), should take
into considermtion the faot that nolses will effeot voliee
testing even more than they will audiometric exaﬁinaticna.
This point should also be bozé%ln wind by those who use
the phonograph group testing in a school room or in other
\‘neis;‘\plneon.

Witting and Hughaen,sg Bunah,g and others have
shown the nomel renge of error in sudiogreames to be pluse
minus 5 decibela. To obtain this socurascy on r'pcntid
tests, it 1s necessary to have the same competant cperator
and a soundproof testing chamber far osch test., If under
such relatively ideal conditions there is a range of error
of 10 decibels (plus-minus 8), what must the error be when
30 to 40 deeidels of noise (whioh is common) are thrown
upon the sars of the patient being tested? Fowler,Jr.l18
found that an estimated masking noise of £5 deocibels had a
38 deoclbel deafening effeot. The investigations reported
here will sontribute some light to cur present knowledge
of this oroblem.

Table 1 lists the nolse levels present in

various ecsmon environments as found by Piobehor,lo




*steqroep juesaxder seand3ty IIV

0T .- - - 021 - puUnos o3 eousInpuUs W]
021 ntet - - 021 - pumos Tunguped proysexyy
STT 01t 02t il STt ol eutdus eustdaty
goT - a1t - 00T - wroy e{Iqomogny
001 001 011 08 - - A10908F xo1TOg
50T oot S0T - - -- | XojeATy
001 G8 021 - 06 : - TITIP  OT38uWNaug
S6 021 - - 04 - depunyy,
06 06 96 -- - - ULBIg PO3BASTH
06 -- A - g0T -- urexy ssexdxy
g8 08 06 - g8 - 9TJBIy 300138 Lawver
09 == - -- 08 115 OT38TUMR 20TTOg
09 - - - 08 ge X80 j08139
Sl - g8 09 - e urslg Lemqng
04 99 g9 - 7 - 199138 sseursng
§q -- S% - g9 - ouoy UL otpey
ag -— oL - - o% JXogTamedA],
qg g9g 09 - 08 - UOT3BEIOAUOY
0s 87 - 0§ -- - 8Trqoweins JI0 ULBL],
1057 115 08 og - [+ 801JJo 83vieAy
0% -- - 0% -= 0% 821JJo AsToy
og og 0% 02 - 0g 80TJJ0 3eTid
02 g2 g —— - - JuriTemp o3vaeAy
g2 02 0g - - - (uepre3) pwox Arqunop
02 ST g2 - 02 -- Todstys oFexory
02 - 02 - - 82 90TJJo peudtsep ATTeo13snN00Y
S ] S o1 ST —- 01 - _ B6ABST Jo oT3smy
(&) o - -- 0 -- vz y300q Jooxdpunog
0 0 0 = 0 -- 3urreey Jo proyselyy
e3vrea8 (@91330 s,°1q)
_ SOTUOLL0STH | PUBTIANING | I6U036Td | T8 38 RIOHOJ
eg8uwrxoxLddy . Y JOTIINY) estoy Jo puty
soanog

I

SLNANNOI TANN NOWAOO NI GNNOJ SHILISNAINI HSION °T 9Tqsg




-8 e
Sutherland,?g MoCord et 31,81 the Blectronice nguim,g
and myself. It will be noted thet the data given in
these retcroneoé varies somewhat, and surprisingly so for
certain noise sources. My experience with determinations
of nolse levels has impressed upon me the generalisation
which 1s necessary in arriving at the figures given in
table 1. I leamed that a "general nolse level” 1s very
aifricult to determine because the sounds responsible
for the‘nclsé were not at all eonstant even when thoy
soemed ée to the ear. Widely vtéying nolse intensitles,
Lrom nlméab goro to oftentimes as loud as 70 to 80 dee~
ibels, were always present in the office of prectieally
all the dootors visited. The indicating needle on the
noise meter was in elmost continual fluetuation. Appar-
ently under some sonditions our ears beeome so sacoustomed
to sharply ohanging ;annﬂ intensities that we have loavnodr
to disregard them in a large measure, We merely raise ocur
voioe and idjust our astions to ocompensate for the noises
without being aware of doing so.

Howevey, as Behnke® pointed out, "Rattling,
squesikcing or intermittent or erratic scunds may cause an
annoyance out of all proportion toc their iantensity,” ?hnq
an automobile horn or & policeman's whistle are especially

perniclious sources of noise. The New York City Nolse

Abatement Cormission® feund that the degree of annoyance

of a noise depended upon several faotors. In addition to
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the intensity of the noise, its component frequenolies,
and its general character (steady or intemittent), thi
amount of annoyeance was influenced by whether or not the
noise was regarded as necessary. The patient does not
want, nor does he expect, nolses to interfere with his
hearing teat. He is, or should be, consentrating |
intently on his hearing teat, Therefore, intermittent
and even small amounts of nolse whioch are overlooked by
the examiner may be quite distracting to the patient,
~Bunoh® has notieed this faot olinteally., It is well
-knoun that one et the greateat sources of error in sudi-
ometry is the patient's fallure to give undivided
attention snd concentration to his test, .

All of us have probably had the experience of
taking the patient into a "quiet room" for a hearing test
and having him de unduly impressed with the quietness,
He will frequently remark as toc how "goundproof® the room
is. Apparently moat otologists are equally impressed by
the quietness in thelr own testing ohambers. Table 2
demonstretes the approximate amount of noise that enters
the room in which bearing tests are done. Everyone who
observed the noise meter in operation in hia testing rooms
could hardly believe that there was that amount of noise
interference,

The material presented in this paper is the

result of investigetions carried out in 15 hearing test
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rooms in or neey 3$t, Louis. Eleven were done in the test-
ing rooms of prestioing otolaryngologists. Four wers done
in grade or high schools or universities, One of the most
-inascurate hearing teats (becanse of noio‘)'tai obtained in _
& university. The problem was worked cut as follows: |

| Dr. Frenk Impastato and I ren all audicmetrie
teats on each other. Audiograms wdre taken in each testing
room vts&t&d; 8ix were taken in the "soundproof® room®
of the Washington University School of Medicine. The
records obtained here were uvernged,'nné'khn uvortgi arrived
at was used as the nommal hearing threshold for esoh of us,
The remaining L4 sudiometrie readings were compared with
this "normal.” In each office visited we asked the office
perscnnel Bo permit us to work under the ideantiscal environe
ment that prevailed during their routine tests. In all
the tests we conducted we used the Western Elestric 2A
nudieuotér, which was checked several times during the
research against the Western Electric 1A and the Maieo
‘audiometers. A General Fadio Company naand level meter,
type 7859A, was used in the measurement of the noise present
in the hearing test rooms. Unfortunately this instrument
would record noiit intensities only an low as 24 deaibels,
However, valusble results were obtained. Every room,in
whioh testing was done, inéludlns the Wnahingtoﬁ University
soundproof room, permitted nolises to enter which could be
heard but which were of an intensity of less than 24 des-
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ibels and therefors not indicated on the noise meter.
It required a rare and extremely loud noise to come through
even very faintly, perhaps 6 to 10 decibels, into the
Washington university soundproof room. In all sther rooms
mun& scunds ceme from ého outside besides those recorded.
These were heard distinetly during the hearing tests, but
ware of less intensity than 24 decibels so could not be
measured, ‘ |
' ¥any other interesting observations were made
during the visita to the offices of the various dostors,
In seven of the offices the doaior took the audiogram,
In the remalning eight offices a nurse, office girl;,or
technician ren the test., In one university "just anyone"
ran the test. The methods and the teohnios used varied
to unbelievable degrees, In comparing audiometry results
from one office to that of another, irrespecstive of the
vast differences in nolses, a discouraging impression was
obtained, 1 was convineed that some acceptable standard-
ized technic for audiometry should be formulated end
presented to the medical profession. Buneh® has written
an excellent and timely text on sudiometry which eontaine
valuable suggestions regarding teshnie,
Only in five of the fifteen rooms tested (includ-
the soundproof room) was there any pretence whatscsver ad
attenpting to soundproof the toieiug room, The remaining

eight rooms were, mostly, ordinary treatment rooms, storage

rooms, or small oclothes closets (3 by 4 feet)., Yet in the




- 18 =
face of all these end other factors, almoat all the dootors
inslsted that they had a "good, quiet room” and were getting
"good results,” Some of these rooms were unaemrbrtnbiy hot
end stuffy, HKany rooms had squeaky chaira or other nolsy
equipment. One indl cator button ~squeaked to 35 dsaibels
ezeh time 1t was pushed. ' |

The results of the audiograms taken by my ssso-
olate and myself on each other will now be dlsoussed. Ome
of the first questions which might be directed to us is
"how accurate were the audiograms which you took in the
scundproof roomt” These sudiogreams were used as the stand-
ard or normal with which all other audiometric tests were
conpared so thelr scourscy must be established.

Witting and Hughson,32 1n yneir excellent research
relative to the inhsrent acoursoy of audiograms, found that
93.1 per oent of all tones in their most mosurete records
were within the asccepted pluseminues 8§ decibel range of
normal. 8Sixty-two and one-tenths per eent of the tones in
their records were within plus-minus 2.8 deeibeis. Theipr
testing sonditions and environment wers essentially similar
to ours, except that they took not less than ten audlogrem
readings on each patient and we took but six on each other
(12 1in 2ll1).

Our results were as tollaﬁss For Dr. A, 98,8
per sent of all tonee were within a plus-minus 5 deeibel
range, and 90,6 por cent were within a pluse-minus 2.5
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degibel range, For Dr. B, 956.8 per ocent wers within
plusentinug 8 decibels snd 81,2 per cent within plus-minus
2.6 declibels, Why our results appear $o bs somewhat batteyr
than those of Witting and fughaon, I ocannot say. These
anthors coneluded tihat

“The average of 3 audiograms reveals an srror

so nuch smaller than that shown by a single

test that such a procedure is recommended whenw

over accurnoy is desired,”
We tested esach oihtr six times and obtained aéparuﬁtly
- even a little more accurete results. ?h&rtforo, on the
basis et the conalusions of‘ﬂiﬁbzas and thhnon, I believe
our audiograms may be eonsidered raliahlc.

Table 3 gives & comparison of the aecuracy between
the audiomstrie resulta in our scundproof roecm and those in
the various testing rooma we visited. It will be noted |
that in the soundproof room, Dr, A was S8 per cent more
acourate for plus=-minus 6 deolbels and 30 per cont more
aocourate for plus-minus @.86 desibals. Dr. B in the sound-
proof room was 1B per sent more accurats for plus-minus
5 decibels snd 80 per oent more aceurate for plus-minus
2.5 deoibels, Aversging the results obtailned by both
Dr, A ané Dr, B, we find 18,4 per cent greater aéeurncy
for pluse-minus 8 decibels in the soundproof room and 22,7
pté gent greater acouracy for pluas-minus 2,5 decibels,

After reviewing the inacoursey of the reocords
taken in the testing roome of various doctors, as shown

&Bbﬁ&bli 3, the "averaged” uudiagr&ma,'rzgarc- A and B,







Fig. A. COMPARISON OF AUDIOGRAMS IN SOUNDPROOF ROOM AND IN
DOCTOR3! TESTING ROOMS
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Fig. B. COMPARISON OF AUDIOGRAMS IN SOUNDPROOF ROOM AND IN
DOCTORS' TESTING ROOMS
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are surprising upon first sonsideration., One would probe
ably expect a grwater error to be demonstrated on the
“averaged” sudiograms. However, the following faets must
be kept in mind., First, four of the fourteen testing
rooms were quite well soundprocfed. This helped a great
deal to bring up the average, In faot, the records
obtalned in these four rocms wers nearly identical to
those of the soundproof room, S3econd, the tone threshe
olds obtained in the various offices wers soc seattered
1t deronstrated that the value of audiograms taken singly
is unreliable., The scattergrams (figs, ¢ and D) will
demonstyate the wide variance of records in comparison,

Another instruective comparieon is that which
is é.mdﬁutrueed in figure R, Tho audiograms in this
figure show the effect of noise in the testing room of
one of the achoola visited., They alao show the well known
faot that noise in & hearing test room affects the low
tones but hes very little effeet upon the high tones, It
is because of this wasking effect of noise on low tones
that some otologists formerly believed s sonduetive deaf~
neas showed a greater loss for low teones than for high
tones, They wore merely eastiﬁg in the presence of noise
and not realising 1ts effect,

—'Only in the past few years have otologists
become awakened to two important realisations. One is
that he must becore skilled in the fitting of hearing
aids. As the deafness of the patient is usually severe,




Fig. C. SCATTERGRAM SHOWING DISTRIBUTION OF TONES OF ALL TESTS
IN SOUNDPROOF ROOM '
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Fig. E. COMPARISON OF AUDIOGRAMS IN SOUNDPROOF ROOM
AND IN NOISY TESTING ROOM :

Audiograms of Dr. B

© =10
0 $<
R ’, \\‘ ]
) N T N
10 7
. ’
-\\ I'
N ’
ru-’l 20 ' : ‘\ II
@ \*l '
% Left | Ear
0]
~
-10
/\\ / 71
’ \
0 U ‘\
? .
2 > \
10 . .
/
" \~ ‘f‘

20 J[ = W‘"
Right| Far

Frequency 64 128 256 512 1024 2048 4096 8192

Legend Soundproof room

e------- Nolsy testing room




. 18 »
bis audiometer test poesibly could be satisfactorily
taken in & "quiet" room. The seocnd realisstion, which
is vastly more importsnt and requires a souadproof environ-
ment, 1s that of early diegnosis and treatment of deafness,
perticularly in children, The ocutstanding preventive
measures are intelligent observation and early repeated
testing of the hearing, |

From statistical studies, Fowler, Sr.l1
estimated that one~third of all school ehildren thavka
loss of at least 18 daeibila et some fregquency. Up to
8 or 10 years of age, deafness 1s apt to be unilaterl,
end 80 usually goes unnotloed, The United States ﬂbpﬂ$¥~
ment of Health reported that there are 500,000 ohildren
who need special tnubruaﬁsaa in hearing, while 66,000
shildren need speciel instrustion because of defeative
vision,

The otologist should be, and is, the last socurt
of appeal to those seeking accurdate hearing tests, Many
8tate health departments sre doing exoellent work in both
group and individusl teating of the hearing of scheol
shildren., Because of the testing environments which they
are usually foreed to use, their teats are et times some~
what insgsurate. Very often, however, they are more
ascurate than the tests the local otologist is prepared
te give., |

¥ost physiclans belleve that a soundproof room

is too expenalve, that it requires too much space, and
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that 1t is not prectioal. Actuslly this is not the case.
The Columbia Presbyterian Medical Center bullt a~tonnd§
proof room of celotex for @ ocat of $60.00. HNewhart and
Surtis.ga &8 well as Jones snd Knudacn,la gave details
for sonstructing s sﬁall‘por%abla booth {4 by 4 feet) that
will fit into an offlce room., These are satisfactory for
routine office audiometry teats. Nore expensive and more
elaborate rooms have been desoribed in detsil by Burr and
¥ortimer? ana by Buneh,®

At the best, hearing tests are time consuming.
Valuable time ia wasted when the examiner hes to stop the

test sach time an extraneocus nolse enters his examining

room, 7This probably has a tendenoy to make the otologist
fall to use hie audiometer as often as hs should, An
audicmeter 1s an exponsive instrument, It is not r.cion-
able to buy such a preocision instrument and then use it
only part time and get from it less than the sfficiency
it is adle to give. The day is past when the otologist

asks "should I have a soundproof room? He must now sak

"what kind of soundproof room shall I havet"
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BUMNARY ARD GONCLUSIONS

A survey has Leen mede of the nolses procant-in
the offiges and audiocmetric teating rooms of eleven prac~
tloing otolaryngologista and of the nolses present in the
sudiometric testing rooms of four sehools.

From the data obtained, I Velieve the the follow-
ing eonelusions may be drewn:

1, The approximate average noise level in the
various offices is 38 deoibels.

2. The approximeate average noise level in the
various hearing test rooms of the ctoleryngzologlets,
.‘and.r audiometrie testing oconditions, 1s less than 84
decibels,

3. Unless the hearing test room is scundproofed,
the extraneocus offices noises will signiricantly decrease
the asoureey of routine audiometric tosts,

4., The acocurasy of the sudiogra=s taken in the
testing rooms of the otolaryngologists 1s approxivately
R0 per cent less than those teken in the soundproofed
room,

8. The office noise level, as obtained by audie~
ometric tests, causes a 1ov§riag of the hearing thresholad
by approximetely 10 to 18 decibels,

€. Because of the noise in one testing roOm,

the haaring threshold was lowered 20 to 25 decidels,
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¥+ Holses present in the testing room affaect,
chiefly, the asouraoy of the low tones (balow 3048), the
high tonas heing hub 1ittle affacted.

8« The threshold tones obtained in the wverage
tseting room varies widely in comparison %o the threshold
tonse obtained in the scundproof ruonm,

9, The technio use for sndionetric exasinations
varies grontly in differant offices, thus devressing
significanily she accuracy of routine tests.

10. diograms taken by different opaerators, using
various technios, show such a wide variation that their
agouracy cannot be aceepted axcept as very rough estimates.

11, The najority of the otolaryngologists visited
do not have a room specially deaigned for hoaring teats.
Hout of them use nn ordinary treatment room, a storsge room,
or s aloak éeou.

12. Moot of the otolaryngologists who do not have
soundproofed roome balieve thair Veuting rooms are adequately
quiat for sudiomatric examinations and that thelr rsvords

ars wufficiantly acourate.
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