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Noise:
A Health
Problem



Racket, din, clamor, noise.
"Health is asta te o/complete Whatever you wantto caIJit, un-
physical, mental andsocial well. wanted sound is America's most
being. Governmentshavearesponsi, w{despread nuisance._But noise Isbility for thehealth of the#people
which canbe/alftlled only by thepro. more than Just a nuisance, it con-
vision of adequate health andsocial stltutee a real and present dan-
measures."l get to people's health. Day and
WorldHealth Organization night, at home, at work, and at

play, noise can produce serious

Introduction physical and psychologicalstrese._Noone is immune to this
stress.Though we seem to ad-
just to noise by Ignoring it, the
ear, In fact, nevercloses and the
bodystill responds -- sometimes
with extreme tension,as to a
strange sound in the night.

The annoyance wefeel when
faced with noise is the most com-
mon outward symptom of the
stress building up Inside us. rn-
deed, because irritability is so ap-
parent, legislators havemade

: public annoyance the basis of
• many noise abatement programs.

The moresubtle and more serious
health hazards associated with
stresscaused by noise tradi-
tionallyhave been givenmuch
less attention. Nonetheless,when
we areannoyedor made Irritable
by noise, we should consider
thesesymptoms fair warningthat
otherthings may be happening to
us.someof which may be
damaging to our health.t



Of the many health hazards re- Why, then, is there not greater
lated to noise, hearing loss Is the alarm about these dangers?Per-
most clearly observable and haps It Is because the link be-
measurable by health profes, twsen noise and many disabilities
signals. The other hazards are or diseases has not yet been
harder to pin down. For many of conclusively demonstrated. Per-
us, there may be a risk that ex- hape It is because we tend to dis-
poaure to the stress of noise in. miss annoyance as a price to pay
creases susceptibility to disease for living inthe modernworld. It
and Infection. The more suscept- may also be because we stlnthink
Ibis among us may experience of hearing loss as onlyan occupa-
noise as acomplicating factor in lionel hazard.
heart problemsandother dis. The effects of noise onhealth
eases. Noise that causes annoy- are often misunderstoodorun-
ance and Irritability in healthy per- recognized. Well-documented
sons mayhave seriousconse, studies to clarify the role ofnoise
quences for those alreadyI_tin as a public health hazard arestill
mind orbody. required, but weat least know

Noise affects us throughout our from existing evidencethat the
lives. For example, there are Indi- danger Is real. tn the following
cations of effects on the unborn nine sections, this booklet de.
child whenmothers are exposed scribes the ways that noiseen-
to industrial and environmental dangers our healthand well.being:
noise. During infancy andchild-
hood, youngsters exposed to high Hearing Loss
noise levels may experiencelearn. Heart Disease

Ingdifficulties and generally suf- The Body's Other Reactions
fer poorer health. Later in life, the
elderly may have trouble falling Noise and the Unborn
asleep and obtaining necessary Special Effects on Children
amounts of rest. Intrusion at Homeand Work

Sleep Disruption
Mental and Social Well.Being
Danger to Life and Limb



comes too late to recoverwhat Is
"Deafness,likepoverty,stunts and lost, By then,the ability to hear
deadensits victims." HelenKeller t the high frequency sounds of, for

example, a flute or piccolo or even

Hearing Loss the soft rustlingof leaveswillhave been permanently dimin-

Ished, As hearingdamage con-

tinues, It can become quite slg-
nlflcant and handicapping, And
there Is nocure'Hearing aids do
not restore noise-damaged hear.
Ing,although they can beef IIm-
ited help to some peopleJ't

People with partial deafness
from exposure to noise do not ,<,
necessarily livein a quieter world."
The many soundsstill audible to
them are distorted in loudness,

Noise loud enough to cause pitch, apparent location, or olar-
hearingloss isvirtually every- ity. Consonantsof speech, es-
wheretoday. Our jobs, our enter- peelally high frequency sounds
tainment and recreation, and our such as "s" and++ch,"areoften
neighborhoods and homes are lost or indistinguishable fi_om
filled with potentially harmful other sounds, Speech frequently
levelsof noise. It is no wonder seems garbled, sounding as if
then that 20 mlllion or more Amer- the speaker hashis or her "head
icansare estimated to be ex- in a barrel," When exposed to a
poseddaily to noise that ls per- very loud noise, people with par-
manently damaging to thelr tlal hearing lossmay experience
hearing.;v discomfort andpain. They also

Whenhearing loss occurs, it Is frequently suffer from tinnitus--
In mostcases gradual, becoming irritating ringingor roaring in the
worsewith time.The first aware- head.

. nessof the damage usuallybe- There isevenfurther painthe
ginswith the lossof occasional hard.of-hearingperson faces: the
wordsin generalconversation emotional anguishcaused, per-
andwith difficulty understanding hapsunintentionally,by friends
speechheard onthe telephone, and associateswho become less
Unfortunately, this recognition willing to be partners Inconversa-

tion or companionsin otheractivl-
tles.61ndeed,the Inability to con-



verse normally makesit difficult
Noisecan causepermanent

for partially deaf people to particl- hearingdamage
pate In lectures, meetings, par-
ties, and other public gatherings. Peoplewith hearingless suffer dis.
For a person with hearing loss, comfortend socialisolation
listening to TV,radio,and the tele- HearinglossIsnotsoleryan occu.
phone -- importantactivities of patlonalhazard
our lives -- isdifficult, if not
Impossible. 2

As hearingdiminishes,a severe
sense of isolationcanset in.The
greater tile hearingloss,the
stronger the senseof being cut
off from the restof the world._'
What eventually maybe lost Is
the ability to hearenoughof the
Incidental soundsthatmaintain
our feelin,qof beingpart of a liv-
Ing world._Theemotionaldepres-
sion following suchheating loss
Is muchthe same,whether the
impairment has beensuddenor
gradual. I°

The idea that hearing
loss Is solely the resultof in-
dustrial noiseis dangerouslyer-
roneous. Noise levelsIn many _'A
places and In someof the trans.
portation vehicleswe use are well
above the levelsbelievedto cause
hearing damage overprolonged
periods, As a rule, whenever we
need to raise ourvoices to be
heard, the background noise may
be too loud and shouldbe avoided.I't



have observed.What theycan
"Wenow have millions with heart point tois a statistlcaJrelation-
disease,high bloodpressure,and ship apparent in se_ral field andemotional illness whoneedp/otec.
tlon from the additional stress of laboratory studies.-
noise," Dr.SamuelRosen,I The best available studiesare
Mr,Sinai Hospital those that have beenconducted

fn industrial settings..1'=Forex.

Heart Disease ample, steel workersandmachineshop operators laboringunder the

stress of high noise levelshad a

higher incidenceof circulatory

blood pressureamongworkers
exposed to high levelsofnoise?

problems than did workersin
quiet industrles.5"AGermanstudy
has documented a higherrate of
heart disease in noisy industries.6
In Sweden, several researchers
havenoted more cases of high

Some laboratory testshavepro-
duced observable physfcal

While noone hasyetshown that changes, lnoneinstance, rabbits
noise Inflicts any measurable exposed for 10 weeks tonoise
damage to the heart itself, a grow. levels common to very noisyIn.
ing body of evidence strongly sug- dustrles developed a much
gests a link between exposure to higher level of blood cholesterol
noise and the development and than did unexposed rabbitson
aggravation of a number of heart the same diet. s'
disease problems. The explana- S}mIlarly, a monkey subjected
tion? Noise causes stress and the to a day-Jongtape recordingof the
body reacts with Increased adren- normaJstreet noises outsidea
aline, changes In heart rate, and hospital developed higherblood
elevated blood pressure,_ pres_sureand an increasedheart

Noise, however, Is only one of rate;In a test on humans, people
several environmental causes of subjected to moderately loud
stress. For this reason, research- noise during different statesof
ers cannot say with confidence sleep exhibited constriction of the
that noise alone caused the heart outer blood vessels. I_
and circulatory problems they Among the more serious re-

cent findings fn settings other
than the laboratory or IndustryIs
the preliminary conclusion that



grade school children exposed to As William Stewart, former Sur-
aircraft noise in school and at geon General of the United States,
home had higher blood pressures has pointed out, there are many
than children In quieter areas!rThe incidents of heart disease occur-
exact Implications for these chil- Ing dally In the U.S. for which "the
dren'e health are not known, but noise of twentJetll century living
certainly this finding is cause for tsa major contributory cause/'/J"
serJousconcern. While the precise role of noise In

Because the danger of stress causing or aggravating heart dis-
from noise Is greater for those al- ease remains unclear, the illness
ready suffering from heartdis- Is such a probrem In our society
ease, physicians frequently take that even a small Increase in the
measures to reduce the noise ex- percentage of heart problems
posure of their patlentst_or in- caused by noise could prove
stance, a town In New Jersey debilitating to many thousands of
moved a firehouse siren away Americans_
from the home of a boywith con-
genital heart disease whenhis
doctor warned that the sound of Noisemayproduce highblood
the siren could cause theboy to pressure,taster heartrates,and in-
have a fatal spasm!_Anotherdoc- creasedadrenaline
tor ordered a silencing device for Noisemaycontribute to heartand
the phone of a recuperating heart circulatory disease
patient,/#`



and breathingspeedup, muscles
"Loudnoises oncein a whileprob. tense, hormones are released Into

ablycauseno harm.But chronic the bloo_{._Ttream,and perspirationnoisesituations mustbepatholog, appears,Thesechanges occuri_aLConstantexposureto noise
isnegat/veto yourhealth." evenduringsteep.{'
Dr.GerdJansen,RuhrUniversity/ The idea that people get used

to noise Is a myth.TEvenwhen we

The Body's th,nkwehaysbecomeaccus-tomedto noise, biolbglcal

Other changesst,,tskeplacelns deus
preparing us,_orphys{oalactivity

Reactions ifnecessary"Noise doesnothave to be loud

__ to bring on these responses.

Norsebelow the levels usually as-
sociatsd with hearing damage

._: . can cause regularand predfctab/e
changes in the body.1'

What happens to the human
body when confronted with ever-
present noise? Ina world where
steady bombardment of noise is
the rule rather than the exception,
the cumulative effects of noise on
our bod es'hnay be quite exten-

{n readinessfor dangerous and slve '_tmay be that our bodies are
harmful situations, our bodies kept in a near-constant condition
makeautomatic andunconscious of agitation. Researchersdebate
responsesto suddenor/cud whether the body'sautomatic re.
sounds_Ofcourse, most noiseIn spensesbuild oneach other, read-
ourmodernsoeio,ty doesnot slg. Ing to what are called the "dis-
nifysuch danger:'.However,our eases of adaptation."#t'hesa dis-
bodiesstill react as If these eases of stress include ulcers,
soundswere always a threat or asthma, high bloodpressure,
warning._" headaches, and colitis, t;="

in effect, the body shifts gears. Instudies dating back to the
Bloodpressurerises,heart rate



1930s, researchers noted that
workers chronically exposed to Noisecancause regularandpre-dictablestress in the humanbody
noise developed marked digestive
changes which were thought to Peopledonot getusedto noise--
lead to ulcers,Cases of ulcers in the bodycontinuesto react
certain noisy industrieshave been Noisemayaggravateexisting
found to be up to five times as disease
numerous as what normally would

beexpectedJ 3 = • _
Similar researohhas identified ,,.

more clearly the contribution of
noise to other physical disorders.

A five-yearstudyoftwomanufac- ' i , ituMng firms in the United States
found that workers In noisy plant
areas showed greater numbers of
dlagnosed medical problems, in.
cluding respiratory ailments, than i
did workers in quieter areas of the
plants, ff

From astudy done with
animals, researchers concluded
that noise may be a risk factor in
lowering people's resls_nce to
disease and Inteotion,/5

To prevent aggravation of
existing disease, doctors and
health researchers agree that
there Is an absolute requirement
for rest and relaxation at regular
intervals to maintain adequate
mental and physical health._Con-
stant exposure to stress from
noise frustrates this requirement.
In doing so, it has a potentially .'

harmful effpct on our health and
welI.being._



not fully protected from its
"Thereisample evidencethaten. mother's response to stress,
vironmenthas arole inshaping the whether It be caused by noiseor
physique,behaviorandfunction of other factors. When her bodyanimals,including man,fromcon-
ceptionandnot merelyfrombirth, reacts to noise, the physlcar
Thefetusis capableof perceiving changes she experiences maybe
soundsandrespondingto themby transmitted to the fetus. Andit Is
motoractivity andcardiacrate known that the fetus is capable of
change." respondlng to some changes in
LesterW.Sontag,TheFels the mother's body of the typeResearch Institutel

produced by emotion, noise,or
other forms of stress_

Noise and the Incontrasttothemoredlrect
risk, this Indirect fetal response

Unbern may threaten fetal development If
it occurs early In pregnancy.The

most Important period is about 14

to 60days after conception.
During this time, important
developments in the central ner-
vous system and vital organs are
taklng place.5"Unfort unat ely,

: women are often unaware that
they are pregnant for much of this
period, and are thus unlikely to
take extra precautions.

While very little research has
While still In its mother's womb, addressed these questions, due
the developing child is responsive to the difficulties of studying
to soundsin the mother's en- humans in this respect, certain
vIronment. Particularly loud suggestivehuman research has
noises havebeen shown to beendone.
stimulate the fetus directly, _ A Japanese study of over 1,000
causing changes Inheart rate." births produced evidence of a
Related work also has demon, high proportion of low-weight
strated that, late inpregnancy, babies in noisy areas.'_l'hesebirth
the fetus can respond to noise weights were under 5V2pounds,
with bodily movements such as the World Health Organization's
klcking.3

Just as the fetus Isnot com-
pletely protected from environ-
mental noise, the fetus is

10



_' definition of premat urity. Lowbirth
weights and noise were also The fetus isnotfully protected
associated with lower levelsof fromnoise
certain hormones thought to af- Noisemaythreatenfetal develop.
fect fetal growth?andto be a good ment
Indicator of protein production,t Noisehasbeenlinkedtolowbirth
The difference between the weights
hormone levels of pregnant
mothers in noisyversusquiet
areas Increased as birth ap. ?_
proashed.

Studies have also shown that
stress causes constriction of the
uterine blood vessels which sup. _i.
ply nutrients and oxygen to the
developing baby'Additional links
between noise and birth defects
have beennoted in a recent
preliminary study on people living
near a major eirport._'he abhor.
malit]es suggested included
harelips, cleft palates, and de.
fects inthe spine.

Taken together, this infor-
mation points to the possibilityof
serious effects of noiseon the
growth and development of the
unbornchild. While it cannot be
said at what levelmaternal ex-
posures to industrial and en-
vironmental noise are dangerous
to the fetus, these findings de
create some concern. It is known
that extreme stress of any type
will certainly take a toll on the
fetus, but, In the case of noise,It
is not known how much is
required to have an effect.//
Whatever the effect, the risk of
even a slight increase In birth
defects Is considerably
disturbing.



Today's worries are little
"Levelsof noisewhich denot inter, changed from those of the past.
ferewiththeperceptionotspeechby Researchers looking Into the con-
adults mayinterferesignificantly sequences of bringing up childrenwith the perceptionof speechby
children as wellas with the in this less-than-quiet world have
acquisition o! speech,language, and discovered that learning dlf-
anguage.relatedskills." National ficuliies are likely byproducts of
Academyof SciencesReportI the noisy schools, play areas, and

homes I.nwh eh our ch dren grow

Special Effects up. Two primary concerns arewith language developmentand

on Children reading abl/lty'_t
Because they aidejust learning,

children have more difficulty un-
derstanding language in the
presence of noise than adults do.

As a result,if children learn to

speak and listen in a noisy en-
vironment, they may have great
difficulty in developing such
essential skills as dlstl=Lngulshing
the sounds of speech,.For exam-
pie, against a background of

Good health Includes the ability noise, achild may oonfussthe
to function mentalty as well as sound of "v" in "very" with the
physically. This is especially true "b" in "berry" and may not learn
during growth and development, to tell them apart. Another syrup-

Adults haveworried about the tom of this problem Is the ten-
effects of noiseon children ever dency to distort speech by drop-
since the early 1900swhen "quiet ping parts of words, especially
zones" were established around their endings.
many of the nation's schools._" Reading ability also may be
These protective areas were in- seriously impaired by nolse_A
tended to increase educational study of reading scores of 54
efficiency by reducing the various youngsters, grades two through
levels of noise that were believed five, indicated that the noise
to interfere with chtldren's learn- levels In their four adjacent apart-
Ing and even hamper their think- ment bulldings were detrimental
Ing ability. 3 to the children's reading

development._TheInfluence of
noise in the home was found to
be more Important than even the

12



parents' educational background, learn once they are of school age.
the number ol children in the To avoid this prospect, ourcon-
family, and the grades the cern for the health and welfare of
youngsters werein. The longer the nation's children must be
the children ilad lived in the noisy broadened to address the total
environment, themore pro- environment tn which they grow
nouneed the reading impairment, up,

Assuming achild arrives at
school with language skills under.
developed becauseof a noisy Noisemayhinderthe developmentof languageskills In children

! home. will heorshe fare any
better at school?Again, the an- Noisedisruptsthe educational
swer may dependon how noisy process
the classroom is._lna school
located next to an elevated
railway, students whose
classrooms facedthe track dId
significantly worseon reading
tests than did similar students
whose classroomswere farther
away,_ln Inglewood, California,
the effects of aircraft noise on
learning were so severe that
several new aridquieter schools
had to be built!°Asa school of-
fictal explained, the disruption of
learning went beyond the time
wasted waiting for noisy aircraft
to pass over. Considerable time
had to be spent after each flyover
re-focusing students' attention on
what was beingdone before the
Interruption,//

But the problem may be well
beyond the capacity of the
schools to correct. Children who
live in noisy homesand play in
noisy areas maynever develop
the ability to listen well enough to

13



must often do the same to be un-
"Interferencewithspeechcom. derstood by us.
mumcationbynoise is amongthe LOSSof the ability to speak at e
mostsigniticant adverseeftects of
noiseonpeople. Freeandeasy normal level and be heard may be
speechcommunication is probably far more damaging than we
essentialfor full development of in. realize, People who live in noisy
dil,lduals and socialrelations, and places tend to adopt a lifestyle
freedomof speechis but an empty devoid of communication and
phraseifonecannotbeheardorun, social interaction3,,They st opderstoodbecauseof noise." EPA
Reportt talking, they change the content

of the conversation, they talk only
when absolutely necessary, and

Intrusion At they frequently must repeat
themselves'_'hese reactionsare

Ho m e and probably familiar to all of us.

Wo r k Interference with indoor con-versation representsonly a small

FI_O part of the intrusion problem.

Outdoors, the combination of
continuous daytime noise caused
by street traffic, construction
equipment, and aircraft interrupts

D_ speech and can discourage con-

versationthereas well.'CFor
millions of Americansresiding in
noisy urbanareas, the useof out-
doorareas for relaxed conver-
satlon is virtually impossible._

Noise not onlymakes conver.
|f thereis one common sation difficult -- indoors or out
denominator degradingthe -- it also seems to hinder work ef-
qualityof all our lives,it may well fioiency. Ingeneral, noise is more
be thealmost constant intrusion likely to reduce the accuracy of
of noise-- inthe home, at work, work rather thanthe total quan-
andinpublic areas._Oneof the tlty. And it takesa greater toll on
mostbothersomeaspects of this complex compared to simpler
IntrusionIs Its Interferencewith tasks,7"Whennoiseis particularly
conversation.We may not always loud or unpredictable, errors in
be awareof it, but we frequently people'sobservationtend to In-
mustspeak upto be heard. Others crease, perceptionof time may be

distorted, and greater effort is
required to remainalert.tLoud
noise also can increase the

14



it,•
variability of work, leading to ficiency. In the words of Leonard
breaks In concentration Woodcock, former president of
sometimes followed by changes the United Auto Workers, "They
in work rate.t (auto workers) find themselves

Even when noise does not Inter- unusually fatigued at the end of
fere with the work at hand, work the day compared to their fellow
quality may suffer after the noise workers who are not exposed to
stops. Studies and reports from much noise.They cornplain of
Individuals also suggest that headaches and Inabilfty to sleep

_' people who work in the midst of and they suffer from anxiety, . .
i high noise levels during the day Our members tell us that the con-

are more, rather than less. iinuous exposure to high levels of
t susceptible to frustration and noise makes them tense, irritable,

aggravation after wor_°Relaxing and upset," 13
at home after a noisy workday
may not be an easy thing to do.

f When the home is noisyItself, the NoiseInterlereswith conversation
tired and irritated worker may andsocialinteraction
neverbe able to workout the
day's accumulated stress during Noisehampersworkettlclency
the courseof the evening.

Noise inindustrial settings may
have the most pronounced effects
on human performance and em-
ployee healtll, A coat industry
study indicated that Intermittent
noise conditions during mining
have a great likelihood for
causing distraction leading to

e k/4poor r wor , Other studies have
confirmed additional effects of
noise exposure, Including
exhaustion, absentmlndedness,
mental strain, and absenteeism
-- all of which affect worker el-

15



Human response to noise
"Thedinofthemoderncity[includes] before and dur,ing sleep varies
noisesfarabovelevelsforoptimum widely among agegroups.The
sleeping.Result; insomniaandin- eldedy and the sick are par-stability."
Dr.EdwardF. Crippen,Former ticularly sensitive to disruptive
DeputyHealthCommissionerof nolse._'(_omparedto young people,
Detroit I the elderly are more easily

awakened by noise and, once

Sleep awake, have _ore difficulty retur-ning to sleep."As a group, the

Disruption elderlyrequirespecialprotectlonfrom the noises that interfere with

__1_ theirsleep.

Other age groupsseemto be
lessaffected by noiseat bedtime
and while'_sleep. Buttheir ap-
parentadjustment may simplybe
the result of failing to remember
havingawakened during the
night. Sleep researchers have
observedthat their subjectsoften
forget and underestimate the

• numberof tlr_es theyawaken
duringsleep.Witmay bethat loud

Sleep isa restorative time of noisesduring the nightcontinue
life, andagood night's sleepIs to wakeor rouse uswhen we
probablycrucial to goodhealth, sleep, butthat as webecome
But everydayexperience familiar with the sounds,we
suggeststhat noiseinterferes returnto sleep more rapidly._
with oursleep -- ina numberof Factors other than age canin.
ways._olse can make it difficult fluenceour sleep. Studies
to fall asleep, It can wake us,and suggest that the more frequent
It can causeshifts from deeper to noise is, the less likelya sleeper
lightersleepstages_lf the noise is to respond_Certainkindsof
interferencewith sleep becomes
a chronicproblem,it may take its
toll onhealth.

16



noises can cause almost certain
responses, however,f'Amother Noiseaffectsthequantity
may wake Immediately at the andqualityofsleep
sound of s crying baby,but may Theelderlyandsickaremoresen.
tune out much louder traffic noise sitivetodisruptivenoise

'_ outside,
Whensleepisdisturbedbynoise,

Disruption of sleep does not workefficiencyandhealthmay
', neceasarlty Include awakening, suffer

Shifting in depths of sleep may be
more frequent than awakening,
ForInstance, recent studies have
shown that shifts from deep to
light sleep were more numerous
because of noise, and that light
sleep became lengthened at the
expense of deep sleep./0

Studies have also been made of
noisecomplaints and what kinds
ofannoyance led people to file
them.Surveystaken incorn.
munitles significantly affected by
noise indicated that the Interrup.
lion of rest,relaxation, and sleep
wasthe underlyingcause of
manypeople's complaints,//

When noise interferes with our
sleep-- whether bywaking us or
changing the depth of sleep -- it
makes demands onour bodies to
adapt. The _mplications of these
demands for our general health
and performance are notwell un.
derstood, Nonetheless, we need
restful sleep and many of us are
notgetting it,As a result, for
millions of Americans, trying to
get a good night's sleep still
means reaching for sleeping pills./z"

17



the handle" at the slightest
"The Noise, TheNoise.Ijust couldn't provocation, _'
stand the Noise." Newspaper flies and police
Suicide note/eft by adesperate records conta[n reports of In-homeowner.I

cldents that point to noise as a
trigger of extreme behavior, For

M ental and instance, a night clerical worker,
upsetabout noise outside hisSocial apartment, shot oneof the boys

Well Being causing the disturbance after he ," had shouted at them, to noavail,
to "Stop the nolse,"_Asother i

examples, sanitation workers

have been assaulted, construc-
tion foremen threatened, and
motorboat operators shot at --
all because of the noise they
wore producing,_"

Such extreme actions are not
the LIsual responses to noise and
stress. Some people cope with
loud noise by directing their anger
and frustration Inward, by blare-

The most obvious pricewe pay ing themselves for being uPset,
for living in an overlynoisy world and by suffering in sllence_'Others
is the annoyance we frequently resort to a denial of the problem
experience, Perhapsbecause an. altogether, considering them-
noyance is so commonplace, we selves so tough that noise does
tend to take our dailydoses of it not bother t hem,"Stlll others deal
for granted -- not realizing that with noise in a more direct man-
the irritability that sometimes sur- net: they take sleeping pills and
faces can be a symptomof poten- wear ear plugs, increase their
tlally more serious distress inside visits to doctors and keep their
us. When noise becomessuffi- windows closed, rearrange their
ciently loud or unpredictable, or if sleeping quarters and spend less
the stress imposed Isgreat time outdoors, and write letters of
enough, our Initial annoyance can complaint to government of-
become transformed into moreex- flelals7
treme emotional responses and Most of the time these ways
behavior, When this happens, our of contending with noise are not
tempers flare and we may "fly off likely to eliminate the noise or'

any underlying annoyance, Short
of taking extreme action -- which
is unlikely to solve the problem

18



either -- most people whocannot States and England points to
cope with noise in these ways higher rates of admission to

typically direct their anger and psychlat rio hospitals among _.
frustration at others and become people living close to airports. /
more argumentative and moody, And studies of several Industries
though not necessarily vlolent.t show that prolonged noise ex-
This noise-induced, anti-social posure may lead to a larger
behavior may be far more number of psychological
prevalent than we reallze, problems among workers./6

indeed, noise can strain
relations between Individuals,
cause people to be less tolerant Noisecancauseextremeemo-
of frustration and ambiguity,and tlonsandbehavior
make p.eopleless willing to help
others.YOnerecent study, for Anti-socialbehaviorcausedby
example, found that, while a noisemaybemoreprevalentthan
lawnmower was running nearby, Isrealized
people were less willing to help a
person with a broken arm pickup
a dropped armioad of books,t°
Another study of two groupsof
people playing a game found that
the subjects playing under noisier
conditions perceived their fellow
playersas moredisagreeable, • :
disorganized, and threatening!/
Several industrial studies indicate .:
that noise can heighten social
conflicts both at work and at
home"And reports from In-
dividuals suggest that noise in-
creases tensions between
workers and their supervisors,
resulting in additional grievances
against the employer,t;3

Although no one would say that
noise by itself brings on mental
illness, there Isevidence that.
noise-related stress can aggravate
already existing emotional dlsor-
ders!fResearch in the United
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sldents occur and livesare lost
"Inabilityto hearauditorywarning because drivers are unable to
signalsorshouts of caution because hear the sirens from nearby or
o/noisehas a/sobeenImplicated in passing emergency vehicles_,; _Industrialacc:dents."Alexander

'. Cohen,Nationallnstitute/or Occupa. Onestudy has estimated that
tlonalSa/etyandHealthI when a fire truck or ambulance Is

in the process of passing a truck,
the truck driver Is able to detect

Dangerto the siren for only a very short time

Life and Limb -- three seconds or less. The restof the time the truck's noise

drowns out the siren, and the

warning is undetected, _"
Nowhere Is the concern over

preventable accidents greater
than in Industrial settlngs_ where
noise levels not only can Interfere
with concentration and can cause
hearing loss, but can hinder
communication between era-

__ pfoyeesas well -- particularly in
times of emergency. A study of
medical and accident records of
workers in several Industries

1"wepeople were killed when found that a significantly higher
Senator Robert Kennedy's funeral number of reported accidents oc-
train passed through Elizabeth, curred in noisier plant areas,.`<
NewJersey. Becauseof the noise The Federal Railroad Admintstra.
from SecretServiceand news tion is aware of this hazard and
media helicopters, they did not has identified "high noise.level
hear the warning blasts from the conditions" as a possible contd.
train that hit them,t" butor In 19 accidents causing

Although the evidence Is scan- deaths of 25 railroad employees,
ty, thslnabi/Ityto hear warning in a 22.month period._"
signalsbecause of high Reports from industrial of-
background noise isthought to be flcials also indicate that the el.
the causeof many accidents each festiveness of warning signals
year. Forexample, traffic ac. and shouts in noisy areas is con-

siderably diminished and that ac-
cidents and injuries are more Ire-

2o



quent. The effects of masking racks or warning shouts. ;_
and speech Interference can be Thus it is an unfortunate result
dramatic, as in the case of an ao- of high background noise levels
eldent.in an auto glass manufac, that people cannot respond In
tudng plant:TNolse levels were so life and death situations when
high that a worker whose hand they are unable to hear ap-
was caught in manufacturing preaching hazards or shouts of
equipment received no aid since alarm,
no one heard the screams. As a
result, the hand was lost, As ad- Noise can abscure w_rning sig-
dltional examples, two press- nals. causing ,_ccider_ts to occur
room auto workers in Ohfo were Noise can interfere with shouts/or
permanently disabled when they help, preventing rescue altempts
failed to hear approaching panet ........................

2_



"It is truly a serious problem to
escape from (_oise."
William De_t_ Howells, American
Author I _"

A Final Word
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When unwanted sounds intrude such significant dangers to their
into our environment,noise health andwelfare,The reasons
exists. We haveall experienced to for this lackof awarenessare
varying degrees the annoyance clear. Noise Is oneof many en-
and irritation caused bynoise, vlronmentsl causesof stress and
Sometimes this annoyance Is cannot easily be identified asthe
brought about by disruption of our source of a particular physical or
sleep or difficulty ]n failing mental alimentby the layman.
asleep. At other times, It maybe Another reasonis that biomedical
because we have to raise our and behavioral research is only

! voicesover background noise to nowat the point where health
be heard or because we are hazards stemming |ram noise can
distracted from our activities, actually be named, even though

Except for the serious problem some specific links haveyet to be
of hearing loss, there is no human found.

_, illness known to be directly Dr,William H, Stewart, former
caused by noise, But throughout SurgeonGeneral, Inhis keynote
dozens of studies, noise has been address lathe 1969Conferenceon
clearly identified as an Important Noise as a Public Health Hazard,

; cause of physical and psycho- made the following point: "Must
logical stress, and stress has we wait until we proveevery link

': been directly linked with many In the chain of causation?I stand
:: of our most common health prob- firmlywith (SurgeonGeneral)

lerns.Thus, noisecan be asso- Burney's statement of 10 years
elated with many of these dlsabll- ago, In protecting health, ab-
itles and diseases, which Include solute proof comeslate. To wait
heart disease, high blood pres- for it is to invitedisaster orto
sure, headaches, fatigue and prolongsuffering unnecessarily,
Irrltabltlty, I submit that thosethings within

Noise Is also suspected to In- man's powerto controlwhich im-
terfere with children's learning pact upon the IndNidual In a
and with normal development negative way, which Infringe upon
of the unborn child, Noise his sense of Integrity, and In-
Is reported to have triggered terrupt his pursuit of fulfillment,
extremely hostile behavior are hazards to public health,''_ '/
among persons presumably It is finally clear that noise Is a
suffering from emotional significant hazard to public
Illness, It Is suspected health. Truly, noise Is more than
to lower our resistance, In some ust an annoyance.
cases, to the onset of Infection
and disease,

However=most Americans are
largely unaware that noise poses
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V_ll_ th_sboakletcontainsreliableand
]moortant_nforrnatlonon NolsejIt Is not
pueJl_haclInsupportof anyspecificEPA
NoiseR_ulatlon, The technical supporting
documentationfor anyspecific EPANoise
r(]guletfonwillbecubl[shedtne background

.<,

"Ceiling noise e nuisance Is like
calling smog an inconvenience,
Noise must be considered a hazard

to the #eelth of people everywhere."

Dr. William H. Stewart, former U.S,
Surgeon General
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INTRODUCTION

I. "Health is a state of complete physical, mental and social wall-being
and mot merely an absence of disease and infirmity."

Quoted from: "Constitution of the World Health Organization," 1948,
available from the WHO Office of Public Information, 1211 Geneva 27,
Switzerland.

2a. "Thus, irrelevant or excessive sound is undesirable. Such unwanted
sound is noise. The definitionof noise includesa value judgment,
and for a society to brandsome soundsas noisesrequiresan agree-
ment among the members of that society. Sometimes such agreements
can be achieved readily. Other times considerable analysis and
debate is required beforeagreementcan be reached,"

Quoted from: James D. Miller, "Effects of Noise on People," in
of the AcousticalSocietyof America, 56, No. 3 (Sept.

1974), p. 730.

Note: Mr. Miller's paperwas supportedby a contractbetweenthe
Officeof Noise Abatementand Control of the U. S. Environmental
Protection Agency and the Central Institute for the Deaf and by a
PublicServicegrant from the National Instituteof Neurological

. Diseasesand Stroke to the CentralInstitutefor the Deaf. As a
wlde-ranglngreview of relativelycurrent scientificstudiesin
the fieldof noise effects,the paper is the basis of manyof the
statementsmade in the Noise Effectsbooklet. Therefore,cita-

i tions fromit appear frequentlyin this document.

2b. "Noiseis the most frequentlycited of annoyancesin neighbor-
hoods.In a 1973 nationalsurveyof housingconditions,street

_: noise was cited by 34 percentof the 60 O00 respondentsas s
conditionexisting in thisneighborhood';60 percentof those

_; reportingits presencefelt that the streetnoise was 'disturbing,
;_ harmful,or dangerous';and 18 percent of those reportingthe
1, conditionfelt that 'it is so objectionable'that they would

'llketo move.' In addition,20 percentof the respondents
listedairplanenoise among the conditionscharacterizingtheir
neighborhood,of whom 34 percentwere disturbedby it and 6 per-
cent wishedto move becauseof it."

Quotedfrom: "Noise Abatement: Policyalternativesfor
transportation,"a reportto the U. S. EnvironmentalPro-
tectionAgencyfrom the Committeeon Appraisalof Societal
Consequencesof TransportationNoise Abatement,with the
Assembly of Behavioral and Social Scienc'es and the National
Research Council (Washington, D.C. : National Academy of Sci-
ences, 1977),p. 63.



f

Survey cited is: 1973 Bureau of the Census (1975)Annual Housing
Survey; United States and Regions: Part B. Indicators of Hous-
Ing and Neighborhood Quality. Prepared in cooperationwith Depart-
ment oE Housing and Urban Development. Series H-150-73. Washing-
con, DC: U.S. Government Printing Office.

3a. "Noise exposure can be premm_d to cause general stress by itself
or in conjunction with other stressors. Neither the relationship
between noise exposure and stress nor the noise levelor duration
ar which stress may appear have been resolved."

: "Information on Levels of EnvironmentalNoise
Protect Public Health and welfare With an Ade-

quate Margin of Safety," prepared by the U. S. Environmental
Protection Agency (550/9-74-004, March, 1974), p. E-4. (Docu-
ment is available frc_ the U. S. Printing Office, Washington,
DC, price $2.10).

3b. "As mentioned earlier, general psychological distress produced

, Dy noise can add to the overall stress of life and in this
way may contribute to the incidence of non-audit0rydisease. At"
this tima, however, one cannot evaluate the onnt_ibution of
nolse-induced distress in relation to those othe_ sources of

_ .stresswe all encounter in our daily activities."

Quoted from: Miller, "Effects of Noise on Peopl_, JASA, p. 761.

Note: The relationship of noise and stress is furtherdiscussed
_ in the b0oklet's section on the hi,an body's other reactions to

nolse-induced stress.

4a. "Anncyance is defined as a feelir_ of displeasure or a general
adverse attitude against a factor in the environmentwhich
could adversely affect man's health or subjective feeling of
well-being".

Quoted from: WHO Draft Criteria Document, 1977.

4b. "It is unfortunate for us that we become gradually used to
noise of any kind that at first was very disturbing,and
that we do net actually recognize its damaging and insidi-
ous effects until it has undermined our health."

Quote is used in: Paymond W. Smilor, "Cacophony at 34th and
6t2%: The Noise Problem in America, 1900-]930," unpublished

research paper in American Studies 28, University of Texas
(Austin) History Department (Spring, 1977) p. 28-29.

2



i
Mr. Smilor's paper cites _uote from: Report of the Cc_mittee Investi- .'"

t gating the elimination o_ Excess Noise, Proce.edin_s of the National

Safety Council, Fourteenth Annual Safety Congress, Part I, Cleveland,

Ohio, Sept. 28-0ct. 2, 1925, pp. 192-199.

F
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HEARING LOSS

I. "Deafness, llke poverty, stunts and deadens its victims."

Helen Keller, cited in: Baron, Toe T/farmy of Noise, p. 109.

2. "It is estimated that as many as 20 million people are exposed to
noises of duration and intensity sufficient to cause a permanent
reduction in their ability to hear. Of these, approximately 9
millib_ are production workers in industry, I million are opera-
tors of transportation equil_nent,2 million are passengers, and

8 million are operators or passengers of recreational equipment
and other equipment for personal usa."

Quoted from: "Noise Abatement: Policy Alternatives for Trans-
report to the EPA (Washington, DC: National Academy

of Sciences, 1977), p. 63.

Report cites three supporting studies:

Bolt, Beranek and Newman, Inc. (1976), Eonnonle Impact Analy-
'sisof Proposed Noise Control Regulation. Prepared in _peration
with Abt Associates, Inc. for the Technical Data Center, Occupa-
tonal Safety and Health Admlnlstration, U.S. Department Of Labor,
BBN Feport 3246. Washington, DC; U.S. Occupational Safety and
Health Ad_inlstratico; PB-258 841. Springfield, VA: National Tech-
nical Information Service.

Galloway, W.J., Kenneth M. Eldred, and M. A. Simpson (1974),
Populatlon Distribution of the United States as a Function of Out-
door Noise Level. Office of Noise Abatement and Control. Prepared
by Bolt, Beranek and Newman, Inc. for the Office of Noise Abatement
and Control, EPA-550/9-74-009. Arlington, VA: U. S. Environmental
Protectlon Agency; PB-235 0222/I. Springfield, VA: National Tech-
nical Information Service.

U. S. Environmental Protection Agency (1972), The Ecencmlcs
of Clean Air. Annual Report of the Administrator of the Environ-
mental Protection Agency to the Congress of the United States in
c_llance with Public Law 91-604, the Clean Air Act, as Amended.
Washington, DC: U. S. Government Printing Office.

3a. "This loss is referred to as a nolse-lnduced permanent threshold
shift . . . A PTS causes irreversible damage to the inner ear.
There are no known ameliorative agents either to inhibit or to curs
this type of hearing loss."

Quoted from: Bragdon, Noise Pollutlon: The Unquiet Crisis, p. 76.

3b. "No rotter what theory is eventually found to be correct,
certain facts are established beyond doubt. Excessive



ii exposureto noise leads to the destructionof the primary auditory
receptorcells,the hair cells. There can be other injuriesto the
organ of Corti thatcan range frommild distortionof its structure

i he collapseor completedegeneration. The auditory neurons may also
degenerate. All of these cells are highly specialized. Once these
cells aredestroyed,they do not regenerateand cannotbe simulated
to regenerate; they are lost forever."

Quoted from: Miller, JASA, p. 732.

4a. "Whilea hearingaid sometimescan be usefulto a personwithnoise-
induced hearing loss, the results are not always satisfactory. The
modernhearlngaid can amplifysound and make it audible,but it
cannotcorrectfor the distortionsthatoften accompanyinjuryto
the organof Corti."

Quotedfrom: Miller,JASA, p. 739,

4b. "Nohearingaid can evercompensatecompletelyfor a hearingloss.

_ Everyonewho is thinkingof gettinga hearingaid shouldrealize i
i_ at theoutsetthatthereare limitsto what___ hearingaidcan _J

possiblydo."

Quoted from: S. R. Silverman, S. Gordon Taylor, and Hallowall
_ring Aids,"in Hearin_and Deafness,ed, Eallowell
Davis, rev. ed. (New York: Holt, Rinehart, and Winston, 1966),
p. 265.

5a. "Peoplewithpartialdeafnessfrom exposureto noisedo not live
in am auditoryworldthat is simply 'muffled.' Even those sounds
that are heardmay he distortedin loudness,pitch,apparent
location, or clarity.

Quoted from: Miller, JASA, p. 739.,,, , ,

6a. "Theman withseverehearingloss will savehimselfmuch pain
if he willrealizethat,altlloughthe difficultiesimposedby
deafnessare now receivingrecognition,he must not expectthe
generalpublicto understandthe problemsof adjustmentthat
are involved."

Quotedfrom: S. R. Silver_.anand HallowallDavis,H_
Deafness,2nd ed. (NewYork. Holt, Rinehartand Winston),pj445.

6b. "A personhavinga hearingloss may to othersappearto be
aggressive,out of place,or annoyingdue to has louderthan
normal conversational voice."

Quoted from: Brngdon, The Unquiet Crisis, p. 86.

5
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7. "...a hearing loss today is far more handicapping than it was before
TV, radio, and the telephone began to play such major roles in educa-
tion, leisure, and the business world. Today, the inability to under-
stand on a telephone is indeed a major handicap for the vast majority
of people."

Quoted fr(_n: George Bugliarello, Noise Pollution: A Review of Its
Tech_o-Sociolo_ical and Health Aspects (Biotechnology Program:

_ Carnegie-Mellon University, February 1968), p. 75.

Quotation is from_ Joseph Sataloff and John A. Zapp, "The Environment
in Relation to Otologic Disease," in Archives of _ivlronmental Health,
18, No. 6, June 1969.

8. "It was the constant reiteration, by hard-of-hearing patients at

Deshon Ar_y Hospital, of the stat_nent that the world seemed dead
which led to the investlgati_n of this third level of hearing and of
the psychological effect of its lass upon the deaf."

Quoted from: B,_gllarello,p. 74.

g. "These incidental noises maintain our feeling of being part of a
livlng w_rld and contribute to our own sense of being alive."

Quoted from: Silverman and Davis, 2nd ed., p. 437.

• 10a. "The depressive reaction is much the same whether the _palrment in
ed .hearing has been sudden or gr ual.

Quoted from: Ibld.,p. 439.

10b. "The extent of the psychological consequences of deafening may be_
measured by their scores on the Minnesota Multiphasle Psychiatric
Index where 64% of males and 56% of f_smles score high on the
depression scale, about 54% of both sexes high on the paranoia
scale, 64% of males and 95% of females high on the schizophrenia
scale and 57% of males and 50% of females high on the hy_ia
scale."

inQ_/otedfrom: W. Hausmant "Noise and Mental Health -- An Overvlew,"
Proceedings of the International Congress on Noise as a Public

Health Probl_n, 13-18 May 1973, Dubrovnik, Yugoslavia (Washington,
D.C.: U.S. _Ivlronmental Protection Agency), p. 594. (Pocu_ent
available from Superintendent of Documents, U.S. Government Print-
ing Office, Washington, D.C. 20402.)



ii. "Avoid situations where you have to raise your voice to converse with
anyone..."

Quoted from: Raymond D. Berendt and Edith L.R. Corliss "Quletlng:'
A P_actlcal Guide to Noise Control" (National Bureau of Standards,
National Science Foundation_ Washington, D.C. July 1976), p. 9-11.

iiii_i!i___ I
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DISUSE

i. "'We now have millions with heart disease, high blood pressure...who
need protection from the additional stress of noise.' In 1969 he told
the Acoustical Society of America, 'If a disorder such as atherosclero-

- sis or coronary heart disease is present, (excessive) noise exposure
could endanger health... '"

Quoted from: Baron, TQ.eTyranny of Noise, p. 55.

.Note: No citations for Dr. Rosen's remarks are given by Baron.

2a. "In response to brief sounds, there is a general construction in the
peripheral blood vessels, with a reduction in peripheral blood flow.
There may be acceleration or deceleration of heart rate..."

quoted from: Report to the President and Congress on Nglse, report of
the Administrator of the Environmental Protection Agency, in co[_oli-
anc_ with Title IV of Public Law 91-604: The Clean Air Act A_endments

of 1970 (Washington, D.C.: U.S. EPA, February 1972), p. 1-27.

2b. "According to Rosen, adrenaline increase, if chronic, c_u/d elevate
b_oed pressure. Noise, hypertension, and heart disease thus make for
a vicious circle: noise can elevate the blood pressure, elevated

blood pressure can contribute to heart disease, a_d heart disease
can be a cause of high blood pressure."

Quoted from: Baron, _he Tyrannl_of Noise, p. 56.

2o. "Noise proved to be an important stressing agent capable of causing
dlstu_bences in cardiovascular and psychotic subjects."

• Quoted from: A. E; Arguelles, M. A. Martinez, and Eva Pueniarelli,
; " "Endoorine and Metabolic Effects of Noise in Normal, Hypertensive,

a_ Psychotic subjects," in Physiological Effects of Noise, ed. by

Welch and Welch, p. 54.

3. "In summary, one might say that although a great deal more seien-
_ tific work will be needed before it can be said that workplace

noise definit@ly,contributes to cardiovascular disease, a relation-
ship between 5he two is entirely plausible."

Quoted from: "Sc_e Considerations in Choosing an Cccupatlonal
Noise Exposure Regulation," prepared by the Center for Policy
Alter_atlves, Massachusetts Institute of Technology (washington,

D.C.: U.S. Environmental Protection Agency, February 1976),
p. 2-40.
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4. "Empirical evidence about the relationships of noise to cardiovascular
disease is scanty. The best available studies, those by Jansen (1959,
1969), were conducted in an industrial setting and indicate that even
when control differences are taken into account, workers in noisy
industries have a significantly higher rate of cardiovascular disease
than those in quiet industries."

Qooted from: Hattie, D., N.A. Ashford, G.R. Heaton, and J.I. Natz,
_onsidoratione in Choosing an Occupational Noise Exposure

Regulation," prepared by the Center for Policy Alternatives, Massa-
chusetts Institute of Technology for the Office of Noise Abatement
and Control, EPA-550/9-76-007. (Washingtco, D.C.." U.S. Envlronmental
Protection Agency: PB-251 408/IGA, 1977), pp. 118.

Jansen studies are fr'cm:

Gerd Jansen, "On the origination of Vegetative Functional Disturbances
Due to Noise Effect," (Archiv fur Gewerbepathologie und Gewerbehygiene,
1959).

Gerd Jansen, "Effects Of Noise on Physiological State," Noise as a
l_lle Health Hazard, Proceedings edited by W.D. Ward and J.E. Fricke,
ASiA i_eportNo. 4, (Washington, D.C.: American Speech and Hearing
Assoclatlcn, 1969), pp. 89-98.

. S. "Al_J_cughthere are reports that a higher incidence of circulatory
Froble_s exists In noise-exposed steel workers and machine shop

i operators, it c_mnct be said with confidence that noise alone• caused the circulatory problems in these populations."

_: Public Health and Welfare Criteria for Noise (U.S. EPA),P

Studies cited are:

G. Jansen, "Adverse Effects of Noise on Iron and Steel Workers," in
Stahl. Risen., 81 (1961), pp. 217-220.

A. Andrlukin, "Influence of Sound on the Development of Hyperten-
sion," (cited also in Kryter, 1970), Cor. Et Vasa, 3 (1961), pp.
285-93.

6. "There is evidence that workers exposed to high levels of noise
have a higher incidence of cardiovascular disorders; ear, nose,
and throat problems; and equilibrium disorders than do workers
exposed to lower levels of noise (Andriukin, 1961; Jansen, 1959,
1969; Ycyter et al., 1971)."



. Kryter citation is from:

K.D. Kryter, G. Jansen, D. Parker, H.O. Parrack, G. Thiessan, and
H.L. Williams, "Non-Auditory Effects of Noise," Pep. of WG-63, NAS-NRC
Com. on Hear. Bioacoust. Bic_ech. (Washington, D.C., 1971).

7a. A. Jonsson and L. Hansson, "Prolonged Exposure to a Stressful Stimulus
as a Cause of Raised Blood Pressure in Man, in The Lancet, i, (Jan. 8,

1977), pp. 86-87.

Abstract of study:

A survey of 196 male automobile factory _rkers was conducted to see
if there was a permanent blood pressure increase in people exposed to
noise levels high enough to induce permanent hearing damage. Audic-
grams and blood pressure readings were conducted as part of a routine
exam. Out of 196 subjects, 44 had a noise-induced hearing loss
(greater than 65 dB at 3000, 4000, or 6000 Hz) and 74 subjects of the
same age had normal hearing. The _rkers with noise induced hearing
loss were fo_d to have a significantly higher incidence oE high blood
pressure than the group with normal hearing. Also the group with
noise-lnduced hearing loss had more hypertensive individuals. The
investigators believe that repeated exposure to severe noise causes

: repeated rises in blco4 pressure, which in turn onuses structural
edaptaticn of the heart and resistance vessels, resulting in perma-

i_ ment rise in blood pressure. They conclude that severe and prolonged
i_ exposure to noise could be a cardiovascular risk factor.

7b. "In epldemlologleal studies, several authors report an increased

i inoldence of hypertension in w_rkers exposed to high noise levels."L

Quoted from: "Proceedings of the International Congress on Noise
as a Public Health Problem," Dubrovnik, Yugoslavia. (washington,
D.C.: U.S. EPA, 13-18 May 1973), p. 480.

Studies cited are from:

Gosta Carlestam and Lennart Levi, "Urban Conglomerates as Psycho-

social Htman Streasors (Stockholm: F_al Ministry for Foreign
Affairs, 1971).

A.L. Mjasnikow, "The Pathogenesls of Essential Hyperteeeion," in
the Proceedings of the Prague Symposiam (1970), pp. 153-162.

N.N. Shatalov, A.O. Saitanov, and K.V. Glatova, "On the State of
the Cardiovascular System Under Conditions of Exposure to Continuous
Noise," Report T-411-R, N65-15577 (Toronto: Defense Research Board,
1962).
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M.V. Ratner, R.A. Medved, A.P. Filin, W.I. Shok, W.F. Rcdenkow, and
N.A. Makarenkow, "Thesen des Berlchtes der allunionswissensthaftlichen
Tagung uber methodisehe Problems der Lar_wlrkung auf den Orga_ismus,"
Instltut fur Arbeitshygisne und Berufskrankheiten, AMW, USSR (1963).

8. "Rabbits exposed to 102 dB of white noise for i0 _eks showed a much
higher level of blood cholesterol than non-nolse-exposed animals
although diet was identical in both groups. Noise-exposed animals
developed a greater degree of aortic atherosclerosis with higher
cholesterol content than control animals not exposed to noise."

_ited from: Samuel Rosen, "Noise, Hearing and Cardiovascular

n Physiological Effects of Noise, ed. by Bruce L. Welch
(New York: Plenam Press, 1970), p. 61.

Study cited is from:

M. Friedman, S.C. Byers, and A.E. Broun, "Plasma Lipid Response of

Rats and Ra/=bltsto am Auditory St_ulus," in the ;_,,ericamJournal
of Physiology, No. 212 (1967), pp. 1171-1178.

9a. "A rhesus monkey named Mars recently spent 12 hours a day for 30
days being buffeted by the sounds any passerby might hear at nOOn
outside Jackson Memorial Hospital in Miami.

"Her experience is part of a research project on "acoustical phy-
siology" now being conducted at the University of Miami Medical
School with flrmncial help from the Office of Noise Abatement and
Control of the Environmental Protection Agency. The experiments
reflect sharply rising concern that noise may pose a serious general
health hazard, though an insidious one often unrecognized even by
its victims. Noise, experts say, not only damages hearing but may

•create psychological troubles and contribute to such diverse phyo
sical ailments as heart disease and cancer.

"It was llke the original white-knuckle flight,' Dr. Ernest A.
Reterson, a psychologist, says of the experiments with Mars.
'For the first three or four days, the poor animal just gripped
the aZl_8of her chair, refusing to look away from the noise source.
Her blc_d pressure and heart rate shot up to about 30 percent above
not'reala_ stayed there, d0ring the noise periods, for the whole
30 days. For the first two weeks or so, the rates stayed high even
at night with the noise off. ' But Dr. Peterson and his colleague
Dr. Jeffrey Augenstein, a physician, do not yet know whether or not
Mare has been pet1_nently har_ed."

Quoted fram: "Noise: Physical Harm Is Only Part of It," by Evan
_e New York Times, April 24, 1977.

Ii
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9b. "Quantitativecriteriafor the effectsof noise on thecardiovascular
system are needed in order to protestthe healthand welfareof the
American Public from adverse effects of noise, Research on the non-

auditory physiological effects of noise has been identified as a
particularlypressingneed. This projectwill help fillthis gap by
generatingdata on the presence {orabsence)and degreeof significant
cardiovascularadjustmentsas a resultof protractednoiseexposure...
Preliminaryresultsshowthat prolongedexposure to moderatenoise
levels, such as urban trafficnoise,caused significantincreasesin
heart rate in a femalemonkey. Theheart ratehad stillfailedto
returnto normal4 monthsafter thenoise had stopped."

Quoted from: "ProtractedNoise Exposureand CardiovascularFunction,"
frc_ FederalNoise Researchin NoiseEffects, Reportof the Second
FederalInteragencyNoise EffectsResearchPanel (Waehlngton,D,C.:
U,S, EPA, March 1978),p. B-37.

iO. "We gave sound stimuliof the low intensityof 55 dB duringthe dif-
ferent (sleep)stagesand were ableto producevasoconstrictionin
all (subjects),"

Quote from: G. Jansen, "AdverseEffectsof Noise on Ironand Steel
_,, inStahl.Eisen.,81(1961),pp.217-220. i

ii. Personal Communicationwith Dr. SheldonCohen,AssistantProfessor,
Department of Psychology, University of Oregon, March 1978.

12. "If there Is alreadypresentsomaticdisease like atheroscleroeis
or coronary heart disease such noiseexposure (to whitenoise of ..
90 dB or more Just once, or even a few times) could endangerhealth
and aggravate the pathologyby addinginsult to injury, This could
happen with even less intensenoise and shorterexposuretime."Dr.
SamuelRosen.

Quoted from: Welch and Welch,"PhysiologicalEffectsof Noise,"

13. "A town in New Jerseymoved a firehousesiren away fromthe adjacent
home of a boy with congenitalheartdisease afterhie doctor warned
that the noise could throw him intoa spasm thatcouldbe fatal."

Quoted from: Baron,p, 56-57.

14. "Dr. ChristianBarnard,the hearttransplantpioneer,noted the
relationshipbetweenrecuperationandnoise in the homewhen he
made arrangementsfor a silencingdevicefor Dr. Blainerg'sfamily
telephone."

Quoted from: Baron, p. 58.
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15. "Donora incidents occur daily in communities across the U.S. Not in
terms of specific numbers of deaths attributable to excessive noise
exposure, but in ter_%sof _any more than 20 cardiovascular problems...
for which the noises of twentieth c_ntury living are a major contri-
butory factor." Dr. William H. Stewart, former Surgeon General of
the U.S. Public Health Service.

Quoted f_cm: Baron, p. 54

16. "Nonetheless, because, in particular, cardiovascular diseases are
such a massive problem in our society, even if noise were to increase
their frequency or severity by a small percentage in the exposed
population, this would be a very substantial adverse impact. Major
cardiovascular diseases account for well over half of all deaths in

the Unit_ States, currently sunewhat over a million people per year.
_ney are also, by faro,the most frequent cause of permanent total
disability in those under 65, as measured by Social Security awards."

Cuoted from: Harris, "Some Considerations," p. 2-31.
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THE BODY'S OTHER REACTIONS

i. "Loud noises once in awhile probably cause no harm. But chronic
noise situations must be pathological. Constant exposure to noise
is negative to your health. Except for hearing loss, there is no
noise illness, par se...But noise has to be a complicating factor.
It is a stress applied to your body without your being aware of
it." - Gerd Jansen.

Quoted f;c_: Berland, %_e Fight for Quiet, p. 98

2. "It appears that some aspects of noise exposure (noise bursts,
startling sounds, etc. ) result in a form of autoratic response in
that one's attitude about the exposure conditions tends to have
little or no effect upon the internal, bodily reactivity to the
noise stimulus."

: Public Health and Welfare Criteria for Noise
, D.C.: [AS. Environmental Protection Agency, 27 July

1973), p. 7-7.

3. "It is conceivable that in the dawn of the history of mankind, noise
very often was a signal of danger or else a situation requiring mus-
cular actlvity. In order to survive, the htmlanorganism had to pre-
pare itself for activity, interalia by the non-spacifin adaptation
pattern defined as stress. More often than not, noise in today's
industrialized societies has a meanlng very different from what it
had dusi_ the stone age. Yet, according to one hypothesis, our
genetically determined psychobiological progra_ing still makes one
react as if muscular activity %_uld be an adequate reaction to any
sudden, unexpected or annoying noise stimulus."

_s: Gosta Carlestsm, Claas-Goran Karlsson and Lennart
s and Disease in Response to Exposure to Noise -- A

Review," in Proceedings of the International Congress on Noise as
s Publlo Health Problem, Dubro_nik, Yugoslavia, 13-18 May 1973
(washington, D.C.: U.S. Environmental Protection Agency), p. 479.

4. "The role of sound and hearlrg in _an's life ea_ be best understood
in evolutionary terms. The ear, the auditory nervous system, and
their relations with the remainder of man's bodily and behavioral
f_ctlons developed to maet the denands of adaptation to the envi-
ronment. But the pace of genetic change is slow _4,pared to the

rapid environmental change brought on by technology. Our genes
prepare us for the envlro_Tent of the past, and it will be k_owl-
edge of that preparation which will allow us to specify a co_-
patlble environment. Each of the adverse effects on people of
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excess or unwanted sounds can be linked either to positive, adaptative
effects of sound or to the absence of protective mechanisms tha: were
not previously required...Hearing evolved to play a role in both_indi-
vidual and social adaptation to the environment. For individual efforts
at survival, hearing is indeed the "sentinel of our senses, always on
the alert." By hearing, man can detect a sound-making object or event,
day or night. Often man can localize the direction Of an object or
event and sometimes identify it by its sound alone. To increase the
chances of identifying objects or events and to insure appropriate
preparation for response, evolution has closely tied hearing to man's
activating and arousal systems. These systems energize us. In addi-
tion, specific auditory-muscular reflexes cause one to orient his
head and eyes in an appropriate direction to aid recognition and
identification of the sound-making object or event."

Quoted from: Miller, JASA, p. 729.

5a. "It is known that loud noise causes a number of reactions in the hLmmn

body which the recipient cannot control, in addition to the psychic
shock. The blond vessels constrict, the skin pales, the pupils dilate,
the eyes close, one winces, holds the breath, and the voluntary and
involuntary muscles tense. Gastric secretion diminishes and the dia-

stolic pressure increases. _renalin is suddenly injected into the
blood stream, which increases neuromuscular tension, nervousness,
irritability and anxiety." - Dr. Samuel Rosen, consultant to the
Mount Sinai School of Medicine and the New York Eye and Ear
Infh_mar_.

Quoted frc_: Welch and Welch, Ph_alolc_ioal Effects of Noise, p. S7.

5b. "In response to brief sounds...there may be...changes in resistance
of the skin to electrical current (an indication of activation of

the peripheral visceral nervous system), changes in breathing pattern,
changes in the metility of the gastrointestinal tract, and changes
in the secretion of saliva and gastric juice. These responses are
obvious when the noise level exceeds 70 dBA."

Quoted frem: Re_ort to the President and Congress on Noise, (EPA,
_72), p. 1-27.

6. "The body is physiologically responsive to stlmulation of the
auditory nerve by sound even during sleep, under anaesthesia and
indeed, even after the cerebral hemispheres have been removed."

. Quoted frc_: Welch and Welch, Physiological Effects of Noise, p. 5.

7. "...an adaptlcn made by a person to noise is done at the intellectual,
not physiological, level. You can become accustomed to noise, but
your body can never adapt to noise." - Dr. Gard Jansen.

' Quoted from: Berland, Fight for Quiet, p. 97.
t
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B. "The response to stress is called the general adaptation syndrome

(Selye, 1956). It consists of three stages: an alarm reaction, a
stage of resistance, and a stage of exhaustion. If a stressor is very
severe and is maintained for prolonged periods of time, an organism
passes in succession through the stages of the alarm reaction, resis-
tance, and exhaustion. In the extreme case, the end result is a
breakdown of bodily function and death."

quoted from: Miller, JASA, p. 761

9. "Noise of lesser amplitude than that traditionally identified for
the protection of hearing causes regular and dependable physio-
logical changes in humans. Si_ilan noise-induced physiological
changes in sensitive animals regularly lead to the development of
stress-related disease. The implications of generalizing from these
anLmal studies to humans is not clear."

Quoted from: Levels Dceun_nt (EPA, March 1974), p. E-I.

i0. "Short a_d infrequent periods of stress are usually innocuous by
virtue of there being an opportunity for the relevant opposing
forces of the body to regain their balance within a brief period
after exposure. Long-term stress is regarded as posing a potential
danger to the health of an indlvldual, this attitude being largely
developed from extensive work on experimental animals."

Quoted from: Public Health and Welfare Criteria for Noise (washing-
ton, D.C.: U.S. Enviranmental Protectlan Agency, 27 July 1973),

p. 7-7.

ii. "A major question that does not appear to have been resolved is
with regard to the point at which a noise becomes a stressing
agent in _an, and what amount of exposure is necessary to cause
long-lastlng or permanent physiological changes."

$ Public Health and Welfare Criteria for Noise (U.S.

12a. "In a less severe case, there may be a price to be paid in the
stage of resistance. Sis price _ay include lowered resistance
to infection, and perhaps, specific diseases known as the diseases

of adaptation. These may include, among others, some types of
gastro-intestinal ulcers, some types of high blood pressure, and
some types of arthritis. Many medical authorities do not accept
the theory that there are diseases of adaptation. Rather, they
theorize that each disease has its own special set of causes."

Quoted froM: Miller, JASA, p. 761.
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12b. "It has been proposed that frequent repetition of these responses
eight lead to persistent pathological changes in nonauditory bodily
functions (Jansen, 1959, 1969). Also it has been proposed that fre-
quent repetition of these transient physiological responses might
aggravate known disease conditions, and evidence consistent wlth this
proposal has been gathered (Kryter et el., 1971; yon Gierke, 1965)."

Quoted from: Miller, JASA, p. 761

13a. H. Pilawska, et. el., "The Effect of the Acoustic Microelimate in
the Shipyard on Disturbances in the Workers State of Health,"

Nedyeyna Praey X_!I, (1977), P. 5.

Aberrant:

The effects of noise on a large group of shipyard workers were
studied in Poland. The workers were divided into 2 groups accord-
ing to their noise exposure on the Job. Group A - exposed to high
level of noise - 85 Lgm and greater (approx. Leq 84-92) included
1825 sf the 7,651 shipyard workers. Group B included workers
exposed to acceptable noise levels - 75 dB and below. The medical

1 records of Group A and Group B were compared to determine what
medical disorders might be related to nolse exposure. Age and

lengthof service were also taken into account.

1 Reeul.ts:

In examining the medical records it was found that workers in

Group A had 22 times more hearln_ disordersa 5 times more stomach
and intestinal ulcers, and 2 times as many cases of
rest. Group A workers were also found to have slightly more
psychological disturbances.

13b. Z.J. Cieslewicz, "Attempt to Evaluate the Extra-Audltory Effects
of Noise on Weaving Mill Workere in a Textile Industry Factory,"

Medyozna Pracy XXVII, (1977), p. 5.

The Incidence of high blood pressure, neurosis, and gastric ail-
ments w_ studied in two groups of workers in a weaving mill
factoryand a spinning mill factory and related to occupational
factors. The workers in the weaving mill were exposed to noise
levels of 96-116 riB. The workers in the spinning mills were
exposed to noise levels of 84-90 dB. The investigator found

that the weavin_ mill workers had a significantly hi_her inci-
dence of high blood pressure_ ulcerst and psychiatric problems.

14. "Entries in medical, attendance, and accident files for over 500
workers situated in noisy plant areas (95 dBA or higher) were
compared with 500 others in quieter workplaces (80 dBA or less)
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gathered ever s 5-year period in two plant complexes .... Workers
subjected te the high workplace noise here shewed greater numbers ef
dlagnesed medical problems, absences for illness, and jab related
acoldents than were noted for workers in the quieter areas ef the
same plant. Medical diagnostic categories showing significant dif-
ferencesbetweenhighand low noise leveljobs were respiratory. . .
and nen-speciflcallergenic,musculoskeletal,cardlovascularand
gastrointestinaldisturbances."AlexanderCohen.

Quoted from: Alexander Cohen, "Industrial Noise and Medical Absence,
and _t Record Data on Exposed Workers," in the Proceedings ef
the Dubrovnlk Conference (Environmental Protection Agency 1973), p. 451.

15a. "Relatedto the actionof noiseas a stressor,variouseffectson
the immune system are to be expected end have been observed. Var-
ious stressorsincludingintensenoise inducea blphasicsecretion
of cortioosterleds known to depress some kinds ef immunological activ-
ity. Jensanand Rasmussenmonitoredperipheralwhite blood cell
levelsin mice in responsete 3-hourexposuresto 123 dB an 800 Hz
tone. During the noise there was a pronounced drop in white blood
cell count,followedby an equallypronouncedrise for severalhours
immediatelyfollowingexposure. In a companionpaper Jansen and
Rasmusseninoculatedmice withvesicularstomatitlsvirus immed-
iately before er immediately after the exposure. As one might
expect from the white blood cell response, it was found that the
mice inoculated before exposure were appreciably more sensitive,
and mice inoculated after were less sensitive te infection than
eomtrel mice."

Quoted from: Harris,"Some Considerationsin Choosingan Occu- "
p_ise ExposureRegulation"(Washington,D.C.: U.S.
EnviremsantalProtectionAgency,February1976),p. 2-41.

15b. "The significance in potential shifts in i_olegical capa-
bilitiesis large,as the immunesystemis of courseour major
bulwark against all manner of infectious diseases that exact a
large toll ef sickness and restricted activity every year. Avail-
able information is far from adequate to assess the likely magni-
tude of any noise-induced immunological effects, but data of
Cohen to be published shortly are said to suggest that absentee-
ism frommany disparatecausesis increasedin nsise-exposed
workers. If true,thiscould be of substantialeconomicand
human importance."

Quoted from: Ibid., p. 2-41.

16. "Most competent medical prantitienere, as well as those engaged
in health research, agree that there is an absolute requirement
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for rest and recreational activities at regular intervals in order to
mlntaln adequate mental and physical health.... Since the heineen-
vironment is considered to be the principal haven for most persons to
obtain such needed rest, the /mpact of noise thereon is a major con-
sideratlcn."

Quoted from: Report to the President and Congress on Noise, (_A),

p. 1-42.

17. "The m_at a_ropriate interpretation of the data is to realize that
inordinately great exposure to noise has a potentially deleterious
effect upon vital physiological processes and must be avoided if one

I is to remain free of the types of disturbances such exposure might
' cause."

: Public Health and Welfare Criteria for Noise (EPA,
12.

r
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I. "There is a,i01eevidence that environment has a role in shaping the
physique, behavior a_d function of animals, including man, from con-
ception and not merely frc_ birth. _e fetus is capable of perceiv-
ing sounds and responding to them by motor activity and cardiac rate
change."

Quoted frem: Lester W. Sontag, "Effect of Noise During Pregnancy Upon

Foetal and Subsequent Adult Behavior," in Physiological Effects of
Noise, ed. by Bruce L. Welch and Annemarie S. Welch (New York. Plenum
Press, 1970), p. 139.

2. It is of interest that studies of hu_ fetal responses to acoustic
stimuli transm/tted through the maternal abdominal walls revealed
incTeased fetal heart and pulse rates as noted by Tanaka and Arayama
(39). Similarly, alteratlans have been reported in the encephalogram
of stressed fetal guinea pigs when msthecs were exposed to sound
stimuli of 132 decibels as reported by Scibetta and Rosen (38).

_t_: A. Stanley Weltman, statement before Public Bearing on

[ Physiological and Psychological Effects of Noise, Boston (28-29 Octo-
i bet, 1971), p. 123.
5

Studies cited are:

Y. Tanaka and T. Arayama, in Practice: Oto-Phlno-Larygo-Logica, 31
_ (1969), p. 269.

J. J. Seibetta end M. G. F_sen, in A_r. J. Obstet. Gynec., 33 (1969),
p. 830.

3. "Pelper, in 1925, reported increased kicking and body movement of the
fetus during late months of pregnancy in response to loud sound
applied to the mother's abdanen."

Quote from: Ibid., p. 134.

StudZ cited is: A. Peiper, "Sinnes_pflndungen des Kir_es vor
_- selner Geburt," Monatsehrift fur Kindrerhellkunde, 29 (1925), pp.

236-241.

: 4a. Extreme maternal anguish produces greatly increased motor activity
' Of the fetus. _mtien-inducing music causes a change in the fetal

heart rats. Emotional or mood differences created in laboratory
animals by frequent handling and pett_g produce off-spring which,

: at maturity, function better and are "less anxious" then those of
mothers isolated from human beings during pregnancy.

I
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! Hunan beings in severe emotional states in the later montP _ of preg-
nancy produce hyperkinatic, uncomfortable and poorly functioning

i infants. Hyperkinetib fetuses later exhibit a pattern of apprehen-
sion in peer situations at the age of t_ or three years. Such evi-

Z dence, and core, suggests that we must be concerned about the advent
of the sonic boom as a daily occurrence in the lives of pregnant women
because of its possible damaging effect upon the fetus through altera-
tion of the maternal environment and its possible consequent altera-
tion of the total behavior and adjustment pattern in latter life.

Quoted from: Sonteg, in Welch and Welch, pp. 138-39.

4b. U_tll quite recently, stated Dr. Dubos in an interview, "it was the
custom to regard the fetal and neonatal states as relatively unin-
volved in the external environment except for such i_sta_ces as
tsratogenesis, overt infection or other obvious threat. But we now
know that subtle variations in the biological environment, factors
germane to the environment of the mother, can profoundly affect
growth, development, and the personality of the child."

?

Quoted from: Sontag, in Welch and Welch, p. 132.
J

: Note: DChos quotation cited:
I

i
Rena DUbOS, "Neonatal deprivations can be parmanent," in the

i

! Journal of the American Medical Association, No. 205 (1968),
pp. 34-35.

i

+ 4C. The fetus is capable of undergoing conditioning in the late months
Of pregnancy, anticipating from one st_ulus a second had been
applied. Its physiological system is capable of responding to phys-

iologlcal changes in the mother, changes inducedby a variety Of
_ounds or emotions and mediated through the placental interchange."

Quoted from: Sontag, in Welch and Welch, p. 139.

5. "Together the facts Of variation in blood flow in different ana-
tomic areas of the uterus, and the prolonged fetal response to a
given stress suggest that alteration of blood flow (both maternal
and fetal) could account for abnormal fetal development, particu-
larly if it occurred during critical periods of fetal organogenesis."

Doted from: William F. Geber, "Cardiovascular and Teratogenie
Effects of Chronic Intermittent Noise Stress," in Welch and

Welch, Ph_slolo_ica/ Effects of Noiset p. 86.
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6a. "The manner in which babies react to aircraft noise during their sleep
as a function of the length of stay in a noisy area has been investi-
gated by a statistical survey. It was found that babies bern to
mothers who moved to the noise area before or during the first five

nDnths Of pregnancy showed little or no reaction to the noise. After
the introduction of regular jet plane services, it wan observed that
the average birth weight of babies in the noise area (which sur-
rounded an international airport) was clearly less than that from
other neighboring quiet areas. The incidence of low birth weight
babies increased as the noise level increased. It has been suggested

that such noise could be a possible cause of toxemia of pregnancy."

QuOted frc_: y. Ando and H. Hattori, Effects of Noise on H_an
Placental Lactogen (HPL) Levels in Maternal Plasma," in the British

•Journal of Obstetrics and Gynecology, 84 (February 1977) p. 115.

S_eclfic studies cited are: Y. Ando and H. Hattori, in Journal of
the Acoustical Society/of Ameriba, 47 (1970), p. 1128.

Y. Ando and H. Hattori, in Journal of Sound and Vibration, 27 (1973),
p. 101.

Y. Ando and H. Hattori, in Practios Otolo_icaf Kyot0_ 67 (1974),
p. 129.

6b. "Their (Ando and Hattori's) results mast be regarded as suggestive
because a lack of information about procedures and measures makes
it impossible to evaluate the report fully. %31eyfind, however,
that even with demographic variables controlled, mothers experienced
ill effects in noisy areas (with effects starting at levels of 75 dB)
at twice the rate of those in quiet areas. In addition, the entire
distribution of birth weights was somewhat lower for the noisy areas:
for example, a 50 percent increase in the proportion of inSasts under
2500 gra_s at birth in the noisy areas. It is difficult to project
the results Of this one study to produce a cross-cultural prediction
for the United States, but, if correct, it has implications for fetal
and neonatal care. The number of infants with low birth _ight is
an extremely serious matter. In the United States, which uses the
same criterion of low birth weight (less than 2500 gra_s), there are
,Dre than 250,000 such infantsborn each year. This figure includes
both premature infants and three carried the full 37-week term. Of
these infants, 45 percent die in the first month of life. As a
group they account for between 60 and 75 percent of all first-year
infant deaths in the United States. Those that do survive show
residual effects of their neonatal susceptibility to hypoglycemia,
acidosis, renal compensation, hyperbilirubinemla, response to infec-
tion and many other diseases (National Institute of Child Health
and Human Development 1972, 1975). In later life, children whose
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birth weight was low are still subject to a higher mortality risk and
are more likely to have physical defects or to be mentally retarded.
It is clear that there would be significant benefits frc8 even a mar-
glasl reduction in the incidence of low birth weight babies that night
result frc_ decreased noise."

,.o

Quoted frc_: Noise Abatement: Policy Alternatives for Transporta-
tion, Report to the U.S. Environmental Protection Agency (1977),
p. 118-19.

7. "We now report HPL (Human Placental Lactogen) levels in maternal sert_a
in a noise area and a quiet reference area.

This study shows that the _n levels of subjects in the noise area
tended to be lower than those in the reference area. _e difference

was particularly distinctive for the HPL levels measured after the
36th week of pregnancy. Furthermore, the percentage of mothers with
HPL levels of 4 rng/mlor less, a measure of fetal danger, tended to

ba higher in the noise area than in the reference area."

Quoted from: Ando and Hattori, 1977, p. 117.

8. Personal telephone conversation with Dr. Ernest A. Peterson, Uni-
versity of Miami, March 1978.

9. Ibld.

10. Jones, F. Nowell and'Juay Tauscher, Residence under an Airport Land-
ing Pattern as a Factor in Tera_Ism. Archives of Environmental
Health,Jan-Feb., 1978, 10-12.

11. "Other investigators have also observed that noise stress combined

with Other variables a_lied during the pregnancy can effect embryo-
logical and offspring development. Geber, using intermittent audib-
visual stress given for a period of 6 minutes/hour/day up to the 16th
day of pregnancy, observed cases of con_91eteresorption of litters,
reduced litter sizes and developmental abnormalities in embryos
removed at the 16th-20th days of pregnancy. Geber, also exposing
an/realsto maternal stress produced by noises of moderate intensity
(range73/93 dB; average 83dB), observed smaller litter weights in
rats and ra_its and marked increases in the number of fetuses

exhibiting subnormal body weights. Peters reported cleft palates
in offspring of mice exposed to noise levels of 103 dB and hunger
stress. Behaviorally, Morra reported that exposure of rats during
the 10th-17th days of pregnancy caused significant decreases in the
lo_,utor and body activity of the offspring at 38 and 45 days of age.

Recently, Ward st al, exposing pregnant mice to the intermittent
noise stress of a motorcycle horn at sound levels of 82-85 dB
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(320-580 c.p.s. ) with the noise applied for approximately 60-75 per-
cent of each hour for 2 days during pregnancy, reported resorption
of fetuses, reductions in fetal weights as well as various cranial
and llmb defects in developing embryos."

Quote4 from: Welt_a_, Publlc Hearing testimony, pp. 122-23.
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SPECIAL EFFECTS .ONCHILDREN

I. "Levels of noise which do not interfere with the perception of speech
by adults may interfere significantly with the perception of speech by
children as well as with the acquisition of speech, language, and
language-related skills."

: John H. Mills, "Noise and Children: A Review of Litera-
e Journal of the Acoustical Society of America, 58, NO. 4

(October, 1975), pp. 767-89.

Note: Quotatic=l is one of eight major conclusions drawn frc_ review.
The review was the first step in a "programmatic" research effort by
the National Institute of Neurological and Communicative Disorders
and Stroke (NINCDS). The manuscript was prepared under the auspices
of the NAS-NSC Committee on Hearing, Bi0acoustlce and Bicrnechanlcs
(Working Group 76) through the Office of Naval Research as funded by
NINCDS.

2. "The first objectives of anti-noise organizations were the defense
of the ill aridthe protection of children as they demanded quiet
zones around hospitals and schools. _le Society for the Supression
of Ur_%ecessaryNoise successfully established hospital a_Idschool
zones in New York by 1912. Pressure from like groups forced other
cities to follow exat_ple. Quiet zones represented 'protective cir-
cles.'"

_uoted frc_: Ray_Dnd W. Smilor, "Cacophony at 34th and 6th: The
Noise Problem in America, 1900-1930", p. 31.

3. "As teachers closed windows to shut out street din, they learned
that noise undert_inedthe health of the child and exposed it to
the risk of infection through impure and contaminated air. Edu-
cators handed together. They reported that noise materially
increased their nervous t_nsion and seriously hindered their work.
Decrying the.clamor frem cobblestone and rough pavement, whistles,
street vendors, garages, car-barns, factories, junk shops and
stoveworks, Mrs. Rice exclaimed, and anti-noise women agreed: 'And
these are the conditions under which we force our children to study
--to our share be it said.' This kind of racket caused a loss

of tiglein school and lowered efficiency. More disturbing was the
worry that noise damaged the thinking of children. The Medical
subcommittee on Noise Abatefnent in New York City feared that 'Chil-
dren may sit all day in the noisy schoolroom never learning how to
focus this searchlight (conscious mind) upon the facts before them.
They may finish their full years of schcoling and have no clear pic-

tures in their m_mory --only a hazy vision of the field of
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}ulowledgeas seen through a fog.' The New York Cc_missioner of Health
learned that in schoolrooms facing busy streets teachers conducted
class recitation to take all possible advantage of the jerky quiet of
traffic lulls. He _ndered, 'will this create in the children jerky
mental habits - a sort of syncopated thinking where the mind jumps

from one subject to another without completing its train of thought?

Quoted from: Smilor, p. 31.

Quotations cited: Mrs. Isaac L. Rice, "Quiet Zones for Schools,"
ForLm_,46 (Eecember, 1911), pp. 731-42.

John L. Rice, M.D., "Report of the Medical Sub-Committee on Noise
Abatement to the New York City Noise Abatement C_ission, undated
(probably 1929; copy available fron the Haven Emerson Public Health
Library in New York City).

4. "The results of these studies suggest that children with mild-to-

moderate hearing losses _erform less well on tests of language and
language-related measures than _ children with normal hearing."

Quoted from: Mills, "Noise and Children", JASA, p.771.

5a. "For very young children, there may be an additional problem. They
grad,,allyinduce their knowledge of language and its subtleties from
the speech to which they a_e exposed. Also, previously stated, because
their knowledge of language is still developing, children probably
have more difficulty emdsrstanding speech in noise than do adults.
Because noise can reduce the amoun_ of speech used at home, in the
yard, or on the playground --and because noise can make speech
41fficult to understand --it is possible, though unproven, that

the language development oE early childhood might be adversely
affected. Frcm this, difficulty in learning language and learning

to read may ensue."

Quoted from: Mills, JASA, p. 771.

5b. "Children have less precise speech than do adults, and their rela-
tive lack of knowledge of language often makes them less able to
"hear" speech when some of the cues in the speech stream are lost.
Thus adequate speech communication with children requires lower
noise levels than are required for adults."

Quoted frc_: Public Health and Welfare Criteria for Noise, p. 6-7.

6. "Although substantially more research is required, some results sug-
gest that exposure to sufficient levels of urban noise for extended
periods or during critical developmental periods may have deleterious
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effects on auditory discrimination and possibly reading skills of chil-
dren. It is not clear if these possible deficit& in listening and in
reading are temporary and will be overcome by maturatlon and schooling,
or whether these effects are permanent and not amenable to remedial
measures."

Quoted from: Mills, JASA, p. 776.

7a. Cohen et al. present evidence that the noisier the home background of
the child, at least at high levels of noise, the less likely the child
is to discriminate phonemes. This inability to discriminate was re-
lated to reading level in the school, and children from noisier homes
performed more poorly on standardized reading tests.

Quoted from: Noise Abatement: Policy Alternatives for Transperta-

_AS Report (EDA,1977),p. 123.

Study cited is: S. Cohen, D.C. Glass, and J. E. Singer, "Apartment
Noise_ auditory discrimination, and reading ability in children," in
Journal of Experimental and Social PsychologY, 9, No. 5 (1973),
pp. 407-_22.

7b. "54 children, and to 5th grade, living in four 32-floor apartment
buildings adjacent to a heavily traveled expressway. Tested for
auditory discrimination and reading level. Windows closed, 51 to
70 dBA LL0. Significant correlation for children living there at
least four years, 'Noise levels emerged as the most significant
variable.' (among them educational attainment of the parents,
number of children in the family, and grade level)."

Quoted and paraphr.asedfrom: Mills, JASA, p. 772.

8. "The extent to which noise poses a threat to the development of
speech, language, and listening skills depends upon the levels of
noise found in homes, playgrounds, and schools. According to a

recent noise survey of the United States, about 10 million people
of all ages reside in areas where noise levels in the external

environment exceed 60-70 Ldn, and about 5 million reside where
levels exceed 70-80 Ldn. Levels inside the dwellings are lower,
ranging f_om about 45 to 65 Ldn, depending upon the season of the
yea_ (windows open, windows closed.)

Quoted from: Mills, JASA, p. 171.

9. "Bronzaft and McCarthy studied a school situated next to an ele-
vated railroad. Students whose classrooms were adjacent to the
train tracks did significantly worse in reading, khan similar stu-
dents whose classrooms were on the other, quiet side of the
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building. Since the effects reported by Cohen, et al. _re ascribed to
noisy homes and those of Bronzaft and McCarthy were attributed to a
noisy school, the locations of both schools and homes are relevant."

Quoted froth: Ibid., p. 723.

Stud_,cited is: A.L. Bronzaft and D. P. McCarthy, "The effect of
elevated train noise on reading ability," in Environment and Behavior,
7, No. 4 (_975), pp 517-527.

10. "Recent studies concerned with aircraft noise in the community of
Inglewoed, CA, provided an example. In the local churches, it was
JJ1dlcatedthat the conduct of meaningful services was virtually impos-
sible. The effects on several schools _ere so severe that new schools

had to be built to serve the oom_unlty."

Quoted from: "The Social ImpaCt of Noise," GPA report (December 1971),
p. 20.

11. "The result of such disruption (Jet aircraft flyovers) goes beyond the
actual time involved in the passage of the aircraft and each class
must again have its attention focused on what was being done before
the interruption. Our teachers tell us that as the nL_ber of jet
planes increases they find classroom instruction increasingly dlffi-
cul_ and it is their feeling that considerable loss in the educa-
tional program results." --The Superintendent of Schools of
Inglewsod, CA, before a Congressional Su/x_,i.lttee.

_$_./__- "TheSocial_a_ ofNoise,"_A repo=t(December
_u
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INTRUSION AT HOME AND WORK

I. "Interference with speech co.m_uninationby noise is among the most sig-
nificant adverse effects of noise on people. Free and easy speech co[n-
m_nlcation is probably essential for full development of individual and
social relations, and freedom of speech is but an empty phrase if one
cannot be heard or understood because of noise."

: Re_ort to the President and Congress on Noise, (February
14.

2. "Thus, not including the contribution of appliances, noise appears to
affect at least 80 million people, or 40 percent of the population.
Roughly one-half of the total impactof noise represents a potential
health hazard (in terms of hearing impairment potential alone), and the
re/naininghalf represent a_ infringement on the abilltZ to converse in
the hc_e."

Quoted from: Report to the President and Congress on Noise, p. 2-134.

3. "Those who work in high levels of backgrou_Idnoise-claim that they 'get
used to it.' There is evidence, however, that they adopt a 'non_==4=uni-
catlng llfe style' and increase their use of nonverbal cocmunication

through gestures, posture, and facial expression (Kryter, 1970). Even
though nonverbal cmemunieatlon is important, it is unlikely that it is
nearly as _.i,_tast as verbal ccmmunination. Many subtleties of life
are lost when verbal c_inatlon is restricted."

: James D. Miller, "Effects of Noise on People," in JASA,
epte_r 1974), p. 743.

The Kryter citation in Miller is: K. D. Krytee and C. E. Williams,
The Effects Of Noise on Ma_ (New York: Academic Press, 1970), p. 459.

• 4. "Everyday experience and anecdotal evidence show that talkers do not
shout for very long, however. They stop talking, they change the
content of the conversation, they talk only when absolutely neces-
sary, and they frequently repeat messages. In other _rds, noise
of sufficient intensity probably discourages conversation."

Quoted from: John H. Mille, "Noise and children: A review of lit-
eraturet" in J;KqA,58, NO. 4 (Octcber 1975), p. 771.

5a. "Thus, the cDmbibatlon of continuous daytime noise caused by traffic
on city streets, ,mjor arterial streets, end freeways impairs the
utility of the patios, perches and yards of approximately 7 to 15
percent of the total population, while at any one time the noise from
construction similarly affects another 10 percent."

Quoted frc_: Ibld, p. 2-130.
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! 5b. "It has been shown that noises in the hcme outnumbered all other dis-
turbances . . . Among the major causes of complaint, the following
have been cited most frequently: traffic, aircraft, industrial plants,
construction, and neighborhood related sources such as dogs and pow-
ered lawn r_Dwers."

Quoted from.. Report to the President and Congress on Noise, p. 1-43.

6a. "Thus the use of outdoor spaces for relaxed conversation is effec-
tively denied to an estimated 5 to 10 million people who reside in
very noisy urban areas."

Quoted frcm: Report to the President and Congress on Noise, p. 2-124.

6b. "This fact, that people are more disturbed by traffic noises at hc_e
than elsewhere, would suggest that their needs for peace and quiet
are Lu1met."

Quoted frcm: Alexander Cohen, "Effects of Noise on Psychological
Stats," ±n _ings of the Conference on Noise as a Public
Health Hazard (ASHA, 1969), p. 84.

St_d_,cited is_ A. N. Wilson, "Noise, "Final Report of the Ccm-
mlttee on the Proble_ of Noise Control: H.M. Stationery Office,

"1963).

6c. "The home has traditionally served the function of provldinq a
haven for the individual and the family. Ironically, in the case
Of noise, the characteristics associated with a haven are sub-

i vsr_ed in two major ways, the "outside world" cannot be ..-ut out
and the "inside world" cannot be confined within."

C_oted from: "The Social Impact of Noise," EPA Report, p. 13.

7. "A nLm_berof general conclusions, however, have emerged:

I. Noise is more likely to reduce the accuracy of work _._an
to reduce the total quastity of work.

2. Complex or demanding tasks are more likely to be adversely
influenced by noise than sidle tasks."

(_0ted from: Public Health and Welfare Criteria for Noise,

p. 8-20.

8a. "_hen noise begins to be above 90 decibels, tasks are altered
in three ways. Output usually remains fairly constant, but
errors in observations increase. Judgments of time intervals
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becane sc_ewhat distorted. Lastly, a greater effort is necessary to
remain alert."

Quoted from: Bragdon, Noise Pollution: The Unquiet Crisis, p. 82.

8b. "Glass and Singer recently reported on 24 studies done over a period
of 5 years in which detrimental after effects were noticed on such
performance tasks as proofreading, difflcttltgraphic puzzles, and
competltive response tanks. _hey concluded that these after effects
C_Uld be produced by noise of high intensity, and especially by noise

of low predictability and low controllability."

Quoted from: Public Health and Welfare Criteria, p. 8-36, 8-40.

8c. "Just as unpredictable noise had a greater impact cn certain ty_es
of complex tusks during actual exposure, post-noise behavior also
sho_ greater impairment if the noise had been unpredictable
ra_her than predictable." '

.Quotedfrom: D.C. Glass and J. G. Singer, Urban Stress." ri-
manta on Noise and Social Strassors (New York: Academic Press,

1972), pp. 156-57.

9. "Noise usually does not influence the overall rate of work, but high
levels of noise may increase the variability of the work rate. There
may be 'noise pauses' or gaps in response, sometimes followed by
compensating increases in work rats."

(3/otedfrom: Hattis_ "Some Considsratiens in Choosing an Occu-
pational Noise Exposure Regulation (Washington, D.C.: U. S. ENviron-
mental Protection Agency, February 1976), p. 2-45.

I_ferance cited in quotation:

A. Carpenter, "Effects of Noise on Performance and Productivity,"

in Control of Nolset S2m_osiu_ No. 12 (Her Majesty's Stationery
Office: London, 1962), pp. 297-310.

10. "Even when a persun n_Intalns high performance in noise as opposed
to quiet, there may be a cost. This coat might include reduced
psychological or physiological capacity to react to additional
demands end increased fatigue after completion of the task."

: Miller, "Effects of Noise on People, JASA, 56, No. 3
1974), p. 757.

Supporting references Cited in Miller:

J. M. Finkelman and D. C. Glass, "Reappraisal of the Relationship

31



Between Noise and Hi,nan Performance by Means of s Subsidiary Tank
Measure," in the Journal of Applied Psychology, 54, pp. 211-13.

D. C. Glass, J. E. Singer, and L. N. Friedman, "Psychic Cost of
Adaptation to an Environmental Stressor," in the Journal of Person-
allty a_ Social Psychology, 72, NO. 3, pp. 200-210.

11. "The high level, intermittent noise conditions typical of coal min-
ing 'have the greatest likelihood for causing distraction and per-
refinanceerror,' Brldbord reported."

Quoted from: NOise _ulation Reporter, No. 93 (5December 1977),
p. A-21.

NOte: Dr. Bridbord's remarks w_re made before the Co,mittee on
I Health and EcOncmlo Effects of Increased Coal utilization. Dr.

Brldbord is Director of Extra-mural Coordination and Special
Projects of the National Institute for Occupational Safety and

' Health (NI(_SH). His remarks were based partly on a NIOSH survey!

presented by Terry Henderson, of NIOSH, to the Coal Mine Health
Resources Advisory Committee on March 26, 1976.

12a. "The larger sample data taken from the pressure vessel fabrication
plant revealed significantly greater numbers of accidents, health
disturbances, and absences in the high versus the low noise exposed
worker groups in acknowledging the debilitating effects of noise.
_e a_aller sample of data fr_n the electronics plant showed s/milar
but less pronounced differences with respect to increased accidents
and more a_enteelsm among the high noise group and failed to
observe alg_iflcant differences in medical entries for the high and
low noise group."

_t_ from: "Industrial Noise and Worker Medical, Attendance and

Aceldant Records," U. S. Department of Health, Education, and Wel-
fare, the P.bllc Health Service, and the National Institute for
Occupational Safety and Health, (June 1972), aDstract, p. 2.

T_e study compared the medical, accident, and attendance records
of 520 workers exposed to hlgh-level occupational noise with
those of 514 workers who were exposed to low-level noise. The
pericd of study was five years.

12b. "For speech c_nnu_icatisn to take place at 3 feet with reasonable
ccxnfort,industrial noise levels should be about 65 dBA. Ccff_uni-
cation with raised voice can take place in levels of 70 to 75 dBA
and shouted speech can he understoo_ in a background of 85 dBA.

Specific con1_andscan be understood in higher levels of noise if
the semantic content is fairly predictable and if the speaker and
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listener are closer than 3 feet. However, conversations with normal

vocal effort are impossible. %_1edifficulties of conversing in such
high levels of noise can add to a worker's feeling of isolation as
well as produce vocal fatigue or hoarseness."

i

Quoted frc_: "Statement of EPA's Liaison Member to OSHA's Standards
_%_vlsory Ccmnlttee on Noise," September 24, 1973, EPA Scientific
Staff files.

13. Woodcock quotation is frcm testimony before the U. S. Department of
Labor on July 1975 on the Occupational Safety and Health Admlnlstra-
tlon's proposed occupational noise exposure standard.

Leonard WoOdcock, "It Destroys More Than Your Hearing," available
from the Public Relations and Publications Department of the United
Auto Workers' Inte_natlonal Union, 8000 East Jefferson Avenue,
Detroit, Michigan 48214.
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SLEEP DISRUPTION

I. "Thedin of the modern city (includes)noisesfar above the levels for
optimumsleeping, Result: insomniaand instability." Dr. Edward
P. Crippen, former Deputy Nealth Commissioner of Detroit. at the 95th
annualmeetingof the AmericanPublicHealthAssociation,

Quoted from: Baron, Tyranny of Noise, p. 61.

2, "_eryday observations suggest that noise can and does interfere with
• . sleep, and research,both in the laboratoryand the field, confirms

theseobservations."

Quotedfrgm: Report to tb.eFr.esid.ent.andCongresson Noise,p. 1-15.

3. "There exists evidence that noise may interfere with sleep. At high
noiselevels,noise may arousea person from sleepand/orpreventthe
person fro_ falling asleep. At sub-arousal levels, noise may shift a
person'ssleep from a deep,dreamlessstage to a lighterstage of
sleep."

Quoted from: Public Healthand Welfare Criteriafor Noise,p. 7-13.

4a. "Thepsychologicaland socialccnsequence_of sleep-dlsturbingstimuli
are greater for middle-agedand older persons,for daytimesleepers,
forthe physicallyand mentallyill, and for other specialgroups
thanthey are for the youngmale volunteersusuallystudiedin sleep
laboratories."

Quotedfrom:HaroldL. Williams,"AuditoryStimulation,Sleep Loss
Stages of Sleep," in Welch and Welch, Physiological

Effecteof Noise, p. 277.

4b. "Lukas and Kryter have found that older permons are much more sensi-
tive, _artlcularly with respect to behavioral awakening, to simulated
sonic booms and recorded subsonic aircraft noise than are younger
persona."

Quoted from: Eryter, The Effects of Noise on Man, p. 524,

5. Elderly people are much more easily awakened by noises than are
middle-aged people and children; and once awakened, elderly people
have mere difficulty returalng to sleep than do younger people.
These differences with age are large and dramatic."

Quated from: Report to the President, p. 1-16.

34



6. "The most significant and surprising finding has been that adaptation,
even h_ behavioral waking, has been absent or slight. The adaptation
that seems apparent from everyday experience may be the result of (I)
changes in the mstlvation to wake; and (2) amnesia for having been

awake. The last point is supported by the observation of sleep
researchers that subjects in their laboratories often cannot remember
and often underestimate the number of times that they awake during
a sleep period."

Quoted frci_: Miller, "Effects of Noise on People," JASA, p. 748.

7. "It may be that loud noises continue to awaken or arouse a sleeping
person, but as he becomes familiar with the mDunds he returns to sleep
more rapidly."

Quo.t.edfrom: _e_ort to the President and Congress on Noise, p. 1-17.

8. "There is some question about the effect of the frequency of noises on
the response frequencies. Schieber etal. reported that traffic noises
averagir_gabout 1.8 auto and truck passages per minute at 61 dBA dis-
tur_ed sleep more than traffic noise averaging about 4.3 passages per
minute at 70 dBA. They also found that 32 jet takeoff and flyover
noises per night causedm_re sleep disturbance than 16 noises."

quoted from: Jerome S. Lukas, "Measures of Noise Level: Their Rela-
tive Accuracy in P_edlcting Objective and Subjective Responses to
Noise During Sleep" (Washington, D. C. : Office of Health and EcO-
logical Effects, U. S. Environmental Protection Agency, February
1977), p. 10.

Schieber stud_ cite_: J. P. Schleber et al., "Etude analytique
la_oratoire de l'influence du bruit sur le sommeil," Centre d'Etudes
Bioclimatlques du CNRS (Strasbeurg, France, April 1968).

The Lakas report is available through the National Technical Informa-
tion Service, Springfield, Virginia 22161.

9. "There is c/ear evidence that inherently meaningful sounds, such as
one's nasa, or sounds that acquire meaning, such as by instructions
or conditioning, can awaken the sleeper at intensities lower then
those required for meaningless or neutral sounds. To some extent the
amount of change in threshold for awakening is dependent upon the
sabjeCc's motivation; motivation can be altered by instructions,
condltlct%ing,or financial inducements."

Quoted from: Jerome S. 5ukas (D. S. EPA), p. 12.

10. "For /Astanme, a recent study has shown that during nights with
airplane noise, the _nanges of stage were mare nm_erous than during
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calm nights, a_d that the stages of light sleep "becamelengthened to
the detriment of those of deep sleep."

Quoted from: Bugliarello, _31e_Impact of Noise Pollution, p. 52.

11a. "For example, surveys of o0a_unities impacted by significant subsonic
and supersonic aircraft fly-over noise have found that 'theinterrup-
tion of rest, relaxation, and sleep are the major underlying causes of
registered complaints."

: Alexander Cohen, "Effects of Noise on Psychological
HA Proceedings, p. 84.

11b. "Further, we also kmow that survey data indicate that sleep disturb-
ance is often the principal reason given for noise annoyance."

Quoted from: Public Health and Welfare Criteria on Noise, p. 7-17.

12a. "The use of, and addict/on to sleep-induclng pills has becx_nea psy-
_hlatric problem of our modern t/mes." Dr. H. R. P/cthar, a Swiss
medical researcher.

Quoted from: Baron, _yranny of Noise, p. 61.

12b. "In fact, doctors adm/ninter barbiturates to some 20 million patients
aa_ year, and our drug c_mpanies produce about 6 to 10 billion bar-
biturate capsules a year. These sleep _.,po_nds; tranquilizers, and
stlmulante are prescribed to patients who complain of sleep disturb-
ance.

quoted from: Williams, in Welch and Welch, p. 280.
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MENTAL AND SOCIAL WELL-BEI'I_

I. "The Noise, The Noise. I just couldn't stand the Noise." Suicide note
left by a desperate homeowner.

Quoted frcrn: Bugliarello, The Impact of Noise Pollution, p. 67.

• 2. "As Lieber suggests, 'Any person who is exposed to a high noise level to
which he is not accostcmed will at first only suffer a mild dlscomfort,
bat after a time he will be subjected to changes of mood. Emotional
responses may become more extreme, and it is not unconmon to fly off the
handle at the slightest provocation.'"

Quoted from: Brsgdon, Noise Pollution: The Unquiet Crisis, p. 85.

3. "Innis's Son, 13, killed in Bronx" "A man leaned from his second-floor
apartment and called: 'Stop the noise.' When the boys failed to heed
the warning, the police said, the man ca_e downstairs with a pistol and,
as the boys started to run, fired a shot that struck young Innis in the
back." New York Ti_s, 16 April 1968.

Quoted from: Berland, The Fight for Quiet, p. 49.

4. "several examples of bizarre, violent reactions, apparently to noise
stress, have been reported in the press. _he violent reaction is
usually directed at whomever the noise 'victim' sees as the cause of
the noise."

o A man upended a sanltatlon wnrker into a trash barrel.

o A _ threatened the foreman of a construction site with a

shotgun.

o In August of 1974, two men in a boat towing a water skier were
struck by shotgun pellets fired at their boat on the Maumee River
in Ohio. The assailant on shore was the chief executive Of a

large _,_any.

o A [,an in South America shot pedestrians in city streets who were
playing transistor radios."

Source: Information Sheet on Noise-lnduced, Anti-Soclal Behavior,
Office of Noise Abatea_nt and Control, U. S. Environmental Protec¥cion

Agency. Scientific Advisory Staff.

5. "Little is known about the behavioral and cognitive strategies people
use to cope with noise. Growing nLm_ers of people appear unwilling and
nay be unable to adapt. People appear to cope with noise in many ways
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such as by increased use of sleeping pills and ear plugs, increased
visits to doctors, keeping their windows closed, spending less time
outdoors, and expressing more frequent desires to move from their
homes.... Coping may be by direct action (vacitingletters of
c_laint, closing windows, rearranging sleeping quarters, taking
sleeping pills), but these are unlikely to eliminate the noise

, proble,. Intrapsychio m_des of coping (denial, vigilance, projee-
tlcn) may occur with or without direct action. Denial is used as a

i defense m_chanis_n. _here direct actions are not productive, the goal
is to stop paying attention to the noise and to stop responding
e/_otlonallyto the noise• In those situations, denial may be more
effective than vigilance in promoting adaptation• Cognitive rein-
terpretati0ns that change the message carried by the noise can also
aid in adjustment . . . Coping can occur by changing the noise
(planting trees or oo_lalnlng to authorities), by trying to chance
their own responses (giving themselves pep talks about how they will
get used to the situation or telling themselves that everything
possible was done to minimize the noise), or by feeling there is
nothing they can do and suffering in silence. _ere are people who
feel angry and direct the anger outward, those who feel angry and

: blame th_elves for the situation and for being upset, and those who
'_ feel general un£ocused distress In a telephone conversation

with Welnsteln on February 2, 1978, he stated that they are in the
i middle of their work with no results as yet. He pointed OUt that they

are also looking at the idea that in anticipation of the noise
problem, people start to develop negative attitudes toward other

things associated with the project. They feel that negative feelings
: toward the noise aspects of the project will be transferred to
! expected benafits such as traffic flow and economic boosts to the

{ area. People will have a lower expectation of these benefits than if
: the noise were not anticipated."

Source: Information sheet on adaptation, moping behavior in the
O-'_'_'_'_ofthe Scientific Advisory Staff of the Office of Noise

Abetement and Control, U.S. Environmantal Protection Agency.
Information taken from personal phone call and:

Nell D. _lastein, "Personal and Family Adjustment to urban Noise."
Dr. Weinstein is in the Department of Human Ecology and Social
Sciences, O:x_kCollege, F_tgers University, Brunswick, N.J. Paper
was _,_Fleted, May I, _976.

6. Ibld.

7 • Ibid

8. Ibld
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9a. "Socially relevant behaviors can _ affected by noise. In a noise
environment, tolerance for ambiguity decreases, anxiety increases and
perception of others assumes negative dimensions. Further, frustra-
tion tolerance decreases following stimttlationwith unpredictable
_oiss. Although the organism may physiologically adapt, there
appears to be a psychological cost of noise exposure.

QuB_.hutedfrom: Lawrence F. Sharp, John F. Swiney, and Mickey R. Dansby,
avioral and Physiological Correlates of Varying Noise Environ-

: mants: Annotated Bibliography (Washington, D.C.: Office of Health
and EoDloglcal Effects, U.S. Environmental Protection Agency, Decem-
ber 1976), p. 2. (Document available from National Technical Infor-
mation Service, Springfield, Virginia 22161.)

9b. "But all the facts of speech interference, hearing loss, noisiness,
annoyance, and arousal and distraction previously recited clearly sup-
port the contention that noises can acJ:as a source of psychological
dlstr_ss, either because of responses directly to the noise itself or
because of responses to irrelevant "messages" carried by the sound.
Psychological distress in turn can contribute to the unpleasant
s_tc_s listed above." (Nausea, headaches, instability, argumenta-
tiveness, sexual impotency, changes in general mood, general anxiety,
and others).

Quoted from: Miller, "The Effects of Noise on People, p. 758.

10. "In a coordinated laboratory and field study, the effects of noise
on altruism or voluntary helping behavior were studied. In the
laboratory situation, an experimental confederate dropped an arm-
load of books. The subject was less likely to help pick the_ up
when ambient noise levels w_re relatively high than when they were
relatively low. In a field replication, the confederate dropped
an stun-loadof books When walking pant a lawn mower. Subjects _ce
c_nsiderably more likely to pick up the books when the lawn mowsr
was turned off than when it was operating at a level of 84 dB(A).
These effects are but two of a class of normative rules likely to
be disrupted by noise: types of behavior influenced by modellng
and hnltation. One occurrence of noise-lnfluenced aggression may
set the m_el of behavior for many others and one instance in
which helpfulness or altruism was inhibited may serve as a standard
for fixtureacts. Thus, a s_all number of direct events may affect
large numbers of people."

_: Noise abatement, Policy Alternatives for Trans-
(NRC-NAS, EPA Report, 1977), p. 129.

Sted_ cited is: K. E. Matthews and L. K. Csmon, "Environmental
_Iss Level as a determinant of helping behavior," in Journal of
Personalities and Social Psychology 32, No. 4 (1975) pp. 571-78.
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11. "Three independent groups of subjects participated in the simulation
game Star_ower while they were exposed to different levels of environ-
•ental noise: Quiet, Very Noisy. The results indicate that relatively
low levels of noise induced anxiety in subjects engaged in social inter-

action . . . Subjects who played Sta_r under noisier conditions per-
ceived Other players as more disagreeable, disorganized, and threat-
ening."

Qt_otedfro_: Richard D. Edsell, "The effect of noise on sc_e inter-
relationships between social interaction and anxiety," Dissertation
Abstracts International, 33 (8-IB) (1976), p. 3976.

Above source contained in:

Lawrence P. Sharp, Joh_ F. Swiney, and Mickey R. Dansby, *Behavioral
and Physiological Correlates of Varying Noise Environments: Ardlotated
Bibliography (Washington, D.C., Office of Health and Ecological
Effects, U.S. Environmental Protection Agency, December 1976, pp.
186-187. (Document available from National Technical Information
Service, Springfield, Virginia 22161.)

12a. Thousand workers in 16 German steel factories: Higher noise workers
had more than twice as ma_y family problems as did lower-noise workers
-- 12 percent versus 5 percent. Dr. Gerd Jansen, West Germany.

¢_oted from: Berland, The Fight for Quiet, p. 80.

12b. "In excessive noise, formal education in schools, occupational
efficiency, family llfe styles, the quality of relaxation, and the
e_joyment of life can all be adversely affected.

quoted frc_: Re_ort to the President and Congress on Noise, p. 1-12.

13. "Noise heightens tensions between workers and their supervisors and
thus results in additional grlevances against the employer. Noise
in a number of cases has been a problem in arriving at local union
settlements after national agreements have been made with the
employers on major "ecencmlc and related issues . . . Noise is
therefore a factor in productivity, in maintaining a decent work-
place and in achieving satisfactory e_ployer-employee relations in
collective bargaining . . . In a similar manner noise affects the
relationships between workers themselves end between workers and

their families. We wonder how much better the public mental health
would be if the plants were made quiet."

: Leonard Woodcock, "It Destroys More than Just Your
estintonybefore U.S. Department of Labor (7 July

1975), p. 2.
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14a. "Granted that _oise causes annoyance, might not mental or nervous ill-
ness result or be aggravated from prolonged or recurring types of
noise exl:osure? Presently, sketchy and inconsistent findings do not
permit an answer to this question."

Q'oted frce_: Cohen, "Effects of Noise on the Psychological State, in
ASHA Proceedings, p. 81.

14b. "'I_ disease states such as anxieties, duodenal ulcers, and other so-
called tension Ills, the additive deleterious effect of noise is real
and _diate. Any disease which may be associated with an emotional
change requires as pert of the therapy a calm, relaxed, quiet snvirmn-
msnt. This is particularly true of disturbed emotional states'."

Quoted frcr_: "The Social Impact of Noise," EPA Report, p. 8.

guotatlon cited is from: L. E. Parr, "Medical consequences of environ-
_ental home noises," in the Journal of the A_eriean Medical Association,
202 (1967).

14e. "The p6ychiatrle profession estimates that approximately 10 percent
of our populatlcn is in need of or could benefit from r_entalhealth
"care. With this population, health problems may well appear below
95 dB."

_ted from= Bragdon, Noise Pollution: The Unquiet Crisis, p. 84.

15. "In England, a retrospective study of admissions to a psychiatric
hospital for _he years 1966 to 1968 showed that there was a sig-
nificantly higher rate of admission frc_ areas near Meathrow subject
to noise of about 100 RalB than from nearby areas subject to con-
slderably less noise. This difference was particularly marked in
older women not:living with their husbaulds and suffering from
neurotic or organic mental illness."

Quoted free0: ."AnAssessment of Noise Concerns in Other Nations,
EPA Report, p. 128.

16. Z.J. Cieslewioz, "Attempt to Evaluate the Extra-Auditory Effects

of Noise cn Weaving Mill Workers in a Textile Industry.Factory,"
Medycyna Pracy X:(Wql,1977.

Pilawska, B. etal. "The Effect of the Acoustic Micrnollmate in

the Shipyard o_ Disturbances in the Workers' State of Health,"
Medycyna, Pracy, XXVIII, 1977, vol. 5.
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DANGER_3LIFEANDLI_@

I. "Inability to hear auditory warning signals or shouts of caution
because of noise has also been implicated in industrial accidents."

_: Cohen, "Effects of Noise on Psychological State,"
ASHA Proceedings, p. 74.

2. "The two people who were killed when SerkntorRobert Kennedy's
funeral train was passing through Elizabeth, N.J. -- killed
because the noise frcm the low-flying Secret Service and news
media helicopters _asked out the warning hor_ blasts of the
approaching train that hit them."

Quoted frc_: "Br_gdon, Noise Pollution: The Unc_.ietCrisis, p. 65.

Article from: "Helicopter noise blamed in part of 2 deaths at
Kennedy train," New York T_mes, October 30, 1968.

3. "Many vehicular accidents occur because the driver is unable to
hear an emergency vehicle signal. The siren's warming is masked
by the nolses heard inside a car or truck."

Qu.otedfrc_: Bragdon, p. 65.

_ 4. '5_henan emergency vehicle is in the pro_ess of passing a truck,
!_ the driver can detect the siren's warning for only a very short

_: period, three seconds or less. During the _emaining time, truck
noise drowns out the signal, and sound messages go by undetected."

.g_otedfrom: Ibid., p. 65.

' Stud_ cited IS: Paul S. Veneklasen, "Cc_m_unityNoise Control,"
in Noise as a Public Health Hazard (Washington, D.C.: _merican

Speech a_d Hearing Association, 1969), p. 361.

5. "The larger sample data taken from the Fcessure vessel fabrica-
tion plant revealed significantly greater n_bers of accidents,
health disturbances and absences in the high versus the low
noise exposed worker groups in acknowledging the debilitating
effects of noise . . . In general, the results were interpreted
as adding strong support to the hypothesis _-hatprolonged ex'vozure
to hlgh-intensity noise increases the incide::ceof various medi-
cal, accident and attendance problems.

Quoted from: "Industrial Noise and Worker Medical, Attendance
and Accident Records," (Raytheon Service Colony: National
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Institute for Occupational Safety and Health, June 1972) abstract, p. ii.

6. "In November 1972, the FRA began to investigate all railroad accidents
resulting in fatal injury to on-duty railroad employees, regardless of
_heir crafts. Between that date and August 31, 1974, the FRA investi-
gated 190 such accidents, which resulted in a total of 214 fatalities.
In 19 Of these accidents, 25 M.W. & S. employees (22 trackmen, 2 signal
maintainers, and I bridge and building (B&B) carpenters were fatally
/njured as a result of being struck by locomotives, trains, or cars.
A cs_mon factor in the 25 fatalities appears to have been the unaware-
_ess Of the M.W.&S. employees of the approach of the rail equipment
_hat struck them. Significantly, many of these employees had been
worklng u_der high nolse-level conditions, poor visibility or weather
_ondltions, or double- or multlple-track operations."

Quoted frc_: Federal Railroad Administration, Advanced Notice of
Proposed Rule_aking, "Protection of Railroad Maintenance-of-way-and-
Structure Employees," Federal Re_ister, vcl. 40, No. 76, April 18,
1975, p. 17265-66.

7. "The effects_of masking and speech interference can be dramatic as
_/_ecase of aN accident about 3 years ago in an auto glass manu-

fanturlr_ plant. Noise levels were so high that a worker whose hand
was caught in manufacturing equipment received no aid since no one
heard the screams. As a result, the hand was lost."

: Statement of EPA's Liaison Member to OSHA's Standards
tree on Noise," September 24, 1973, EPA Scientific

Staff files.

8. "unable to concentrate, (workers exposed to high noise levels) may
be unusually accident-prone. _hey may also run a serious risk of
injurybecause they cannot hear warning shouts or signals. Tam
Bixler, health-ar_-safety rap for UAW Local 549 (Fisher Body) in
Mansfield, Ohio, cites two eases in which press-room workers were
_emanen_ly disabled when they failed to hear approaching panel
racks or warning shoutS."

Quoted from: "Noise," _ (official publication of the
United States Auto Workers), 21, No. 2 (February 20, 1978), p. 12.

9. "Whena _3-year-old NeW Jersey glrl was found beaten and strangled
to death 75 feet from the back door of a nsighbsr's home, the
nelghbor's son told reporters: "My father heard nothing. None
of us heard anything. _ had the air conditioning running all
night."

Quoted frc_n: Baron, _e _rann y of Noise, p. 101.
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a FINALWORD

I. "To relieve taut nerves and gain respite from racket, urbanites looked
longingly to the countryside. _heir first answer to the noise problem
was simply to escape. One reason the rural dweller apparently enjoyed
greater endurance and longer llfe than the city man was because the
ceaseless noises of the city did not keep his nerves constantly on
edge. But this image of quiet pastoral fields did not last long.
Willlam Dean Howells, who became vice president of the Society for

Suppression of Unnecessary Noise, admitted, 'It is truly a serious prob-
blem to escape from noise.' People fled the city only to discover that
the country offered no sanctuary from din. For the summer fugitives
from the noise of the city, there seemed 'no repose in automobiles or
subways, nor relaxation anywhere within the range of a throbbing that
is swifter than nature.' Reluctantly, city dwellers concluded that
'the silence of the green fields' was not possible for them."

_/oted from: Raymond W. Smilor, "CacOphony at 34th and 6th: The Noise

Problem in America, 1900-1930," p. 29.

Howells q_ote is from the New York TiTas, December 23, 1906. S_ilor
adds: "Howells bewailed the amount of noise at his surlierhouse in

Kintery Point and maintained that in parts of New York City the noise
was so offensive that it seemed 'llke a crushing weight upon the head. '"

2. William H. Stewart, Keynote Address, Proceedings of the Conference on
Noise as a Public Health Hazard (Washington, D.C.: The American
Speech andHearlng Association, February 1969), p. 8.
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