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| NTRODUCTI ON

Life is spent in a world of conpeting signals,
sonme of which are at tinmes extrenely inportant and at
other tinmes ignored. A sound one does not want to attend
to, can be regarded as a noise and a sound person is
interested in as signals. Noise defined as an unwanted
sound has been known for a long tinme. In the nane of
technol ogi cal progress, noise has been regar ded as

undesxrabl e but a necessary by-product.

It was not until the technological revolution of
t he past century t hat unwant ed sound crept into
significant portions of the Ilife of every resident of

civilised world. The proliferation of vehicles, machines,
appl i ances and aircraft has pour ed noi se- produci ng
devices into the environment in ever increasing nunber.
Today's vast technology was triggered by the industria
revol ution which has proclainmed the philosophy that the
machi ne should serve to ease human burdens, unfortunately

along with it, it gave rise to noise - "Asilent killer'.

How does noi se work ?

Noi se has been classified as insidious in our
environnment, because its effects appear slowy. |In fact,
the effects of noise exposure may not becone apparent

until long after exposure has begun. That noise is an



undesirable elenent in the environnent is readily apparent
in the way unwanted signals often inpede the hearing of the

desi red sounds.

Fig. is a schematic representation of signa

to noi se concept.

B A H C I D E
C b B O A G
A H A A * A ¢ H
E F G DERA
0+ A 0O
(1) (2) (3)
Al'l these boxes carry a signal (A . The clear box

shows the inportance and availability of +the sound. The
ot her al phabets show noise. Since the noise is not too great
in box 2, the signal is still quite weasily discerned. The
third box indicates an undesirable signal to noise ratio, in
that the noise represented by al phabets nearly obliterates
the signal. However, extrene quite in the environnment also
can be al arm ng, perhaps because nan has been so accustoned
to a noisy world that an abrupt” interruption of noise is

di st ur bi ng.
Wiy is noi se exposure an area of such concern ?

Noi se affects unaccountabl e aspects of our life. 1In

Latin, the words 'noise’ and 'nausea’ have the same origin



Noi se reaches into the depth of human being and
di srupts the conplex processes that strive to nmintain

physi cal and chem cal bal ances in the body.

The inner ear whi ch suffers t he br unt of
destructivity due to intense sound has no pain receptors,
hence no sensation akin, to the hurt felt after being cut
or burned. Wrds or any other sounds delivered W th
sufficient force to the ears can until, cause irreversible

damage to portions of the hearing sensory nechani sm

The effects of noise on man can be summarized
as foll ows:
Auditory effects
* Danmages the inner ear causing permanent hearing
| oss.
* Ot her damages resulting in tenporary hearing

| 0ss.

Non-auditory effects

* As on adjunct to stressful noise exposure, Kkeen
bal ances mai ntai ned on body's physi ol ogi cal operation becone
di sturbed after such disturbances appear at a conscious
| evel as feeling of annoyance, irritability, nervousness or
simlar sensations. Sounds in the frequency of 2000 Hz are
certainly nore annoying than sounds in |ow frequency energy

(Peterson and Cross, 1972).



Schiff summarised the non-auditory effects of noise
in man.

1. Speech interference

2. Annonyance - a) Disruption of sleep, b) Interference
of privacy and rest.

3. Physiological changes - a) Cardiovascul ar,
b) d andul ar or endocrine, c) Respiratory,
d) Neurol ogical and e) Vertibular.

4. Psychol ogi cal changes - a) Startle effect,b) Psycho-
social effects,c) Information content,d) Personality
factors.

5. Efficiency changes.

Noi se i nduced hearing loss continues to be a
significant public health problem In 1987, the Nationa
Institute of Occupational Safety and Health (NIOSH rated
NIHL as one of the United States top 10 work related
problenms involving at least 11 mllion workers, in Europe
the statistics was even, more alarmng wth 15 mllion
wor kers being involved. The effects of noise on workers of
the entire world is only inmaginable. Wth i ndustria
revolution just picking up in mny of the developing
countries, the statistics of noise effected population could

be shocking than al arm ng.

W th advances in scientific know edge, better tools
and techniques made it possible to answer many of the

guestions posed by the conplex area of noise.



Many legislations canme into being in order to
control the effects of noise on the world population. As a
result of such legal moves, now we have at our disposal
| evel s of noise which are permssible to human being, the
various protective neasures, and the conpensation for danage

suffered due to noise in working places.

Conpensati on for NI HL soneti nmes anount s to
astoundi ng anounts. In 1986, the veterans' admnistration
paid over $ 167 million for conpensation clainms related to

NI HL.

It is always better to prevent the exposure rather
than going for a cure. So several signs warn the danger of

i ntense sound to the ear's structures.

Fortunately, the problem of NHL, has not been
ignored by the scientific community and over the past decade
consi derabl e progress has been made in understandi ng many of

the inportant issues.

This project is intended to provide the reader wth
some of the recent developnetns which have gone into

expl ai ni ng

* the cellular mechanisnms of NI HL.
a) the hi stol ogi cal and audi ol ogi cal changes

brought about to the hearing sensory mechani sm



* the performance changes of human beings due to
noi se.

* noi se and its effects on the physi ol ogi cal
processes of human body and finally the

* the legislatory moves put forth to track down the

silent killer of the material worl d.
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CHAPTER 1
AUDI TORY EFFECTS OF NO SE

The human ear consists of the external ear, t he

m ddl e ear and the inner ear.

Slide 1: External ear This consists of the auricle, a
structure designed to collect sound
waves and transmit them along the
external auditory neatus to the
tynpani c nmenbrane. The ext erna
audi tory nmeat us protects t he
tynmpani ¢ nmenbrane and nmaintains a
constant |evel of tenperature and
hum dity. It acts as a resonator
anplifying sound by 5-10 dB around
2 kHz.

Slide 2. Mddle ear This is a narrow air filled cavity.
It neasures 2 to 5 nmin depth and
15 mnmmin length. The three bony
structures of the <cavity are the
mal | eus, the incus and the stapes,
t hey transmt vi brati ons from
tynpanic nmenbrane to t he ova
w ndow. This acts as an inpedance
mat ching device between the air
medi a and the cochlea fl uid.

Slide 3: The inner ear It consists of bony and nenbranous
cochlea. The bony part 1is cone
shaped and neasures about 5 nm from
base to apex. It consists of a bony
tube coiled around a bony pillar,
t he nodi ol us. The t ube S
i nconpl etely di vi ded into t he
chanbers by the lamna, the scala
vestibuli and the scala tynpani.
These chanbers contain a fluid the
perilynph. The t wo chanber s
conmuni cate with each other at a
poi nt in t he apex called
helicotrema. The cavity of t he
cochlea is culled scala nedia and
this is triangular in shape. This
cont ai ns a fluid cal | ed t he
endol ynph. Its outer wall is forned
by striavascularis and the roof by

t he Rei ssner's nenbrane.
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Slide

Slide

Slide

Slide

Stria
vascul ari s

Rei ssner's
menbr ane

The organ
of corti

O gan of
corti
(surface view)

Audi tory
pat hway

The stria vascularis forns t he
|ateral wall of the cochlear duct.
It is held in place by the spira
ligament and in sonme degree by its
connection to radiating arterioles
and draining vessels, which are
conti nuous W th t he capillary
network of stria vascularis.

This is a thin, flat, cel lul ar
menbr ane whi ch extends from nedi al
edge of the spiral linbus to the

upper edge of the stria vascularis.
It is conposed of two sheets of
cells, one facing the endol ynph and
the other facing the perilynph.

The organ contains two types of
hair cells. They are outer hair
cells and the inner hair cells.

Inner and outer hair «cells run
parallel to each other along the
basi |l ar nmenbrane frombase to the
apex. In addition to hair cells,
t he or gan of corti cont ai ns

supporting cells and dieter cells.
Bet ween outer hair cells and spiral
| i gament are ot her supporting
cells, cells of Hensen and cells of
Boet cher and cells of C audi us.

The nerve fibres leading fromthe

hai r cells collect at spira
ganglion and then ener ge from
tenmporal bone t hr ough i nt ernal
audi tory neatus. The neurous from
cochlear portion of WVIII nerve

proceed to the ventral and dorsal
cochl ear nuclei on ipsilateral side
of the upper nmedulla and pons of
the brain stem Next the neurons
proceed to the superior olivary
conplex of the pons. The neurons
then proceed to lateral |em niscus
and then to inferior colliculus,
then to the nedial geniculate body.
From here, the auditory radiations
spread to cortex specifically to
Heschl's gyrus in tenporal | obe.



Structural changes in the conductive nmechani sm

Slide 9: Perforated TM Anpbng the conductive nmechanism the
tynpanic nenbrane is t he nost
susceptible to noise exposure. An
expl osion causes a blast wave as
well as a sound wave. The bl ast
wave in turn produces a wave of
conpression and this travels down
the ear canal. This results in an
extreme vibration of the tynpanic
menbrane and the ossicles. Tynpanic
menbrane ruptres by this extrene
novenment (noise greater than 180 dB
SPL), the ossicles may be damaged
and the joints dislocated. Singh
and Ahl uwal i a (1968) observed
central perforation, reddened and
oedemat ous nmenbrane wth bl eeding
in the external auditory neatus
after exposure to noi se.

Structural changes in cochlea

Slide 10: Damaged Cochlea is nost vul nerable to noise
cochl ea exposure. Hawkins and Johnson
(1976) found that the sensory
neural degeneration due to noise
focused on first quadrant of basa
turn of cochlea. Continuous noise
damages second guadr ant , i.e.
region between 9 and 13 mm and it
is characterised by dip at 4 kHz.
M nute droplets of black colour are
seen in scala vestibuli and scala
tynpani indicating presence of
[iprd and osm ophi c substances.

Structural changes in organ of corti

Slide 11: Danmge of The or gan of corti IS nost
t he organ vul nerabl e to hi gh intensity
of corti bonmbar dnent. Damage of the organ of

corti al so depends on frequency of
the stinmulus. A high frequency
exposure precipitates in a damge
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to the base of the cochlea while a
| ow frequency exposure results in
damage to the apical ends of the

cochl ea. However, Bohne (1976)
found that damage could be nore
ext ensi ve dependi ng on t he

travel ling wave theory. For stinmuli
of intensity greater than 120 dB
SPL, even a very short duration can
result in considerable damge.

Damage to Rei ssner's nenbrane

Slide 12:
Hai r cel

Slide 13:
Slide 14:

Rupt ured
Rei ssner's
menbr ane

damage

Damage to
hair cells
hi ghl i ghting
on the
changes in
OHC

Damage to
organ of
corti

Rupture of the Reissner's nenbrane
Is wusualy seen due to exposure to
noi se. However, the nenbrane shows
signs of repairing itself. The
newly fornmed scar thus closes the
gap between its scala vertibuli and
the scala nedia. Lipsconb (1972)
reported t hat t oget her wi th
rupture, there coul d al so be
bul ging of the nenbrane into the
scala vertibuli or even collapse of
the menbrane in sone parts of the
cochl ea.

The damage to hair <cells could
range from nornal hair «cell to
conpl ete disappearance. Hair cel
damage is wusually greater in the
apical end than in the basal turns.
The outer hair <cells are nore
vul nerabl e than inner hair cells.
Li psconb (1976) reported t hat
damage is nost frequently seen in
the third row of the outer hair
cells, decreasing toward inner hair
cells.

Earli est si gns of damage are:
Swelling and pyknosis of hai r
cells. Wth increasing exposure to
noise proliferation, vasiculation
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of endoplasmc reticulum of the
hai r cells are observed. As
exposure continues, the outer hair
cells have a distorted appearance
and begin to show obvious process
of degeneration. Healthy cells in
between two degenerating cells is
possible. This random effect of
cell destruction is nore common
than w despread destruction of
single area of cochl ea.

Damage of stereo cilia

Slide 15: Fusion and The stereocilia of the hair cells
(a.) absence of tend to fuse suggesting a change
stereocilia in the electrostatic properties of

hair cells due to exposure.

Damage to supporting cells

Slide 15: Absence of Engstrom et al. (1966) reported
(b) supporting t hat vasicul ation may appear in
cells supporting cells of hair cells

including cells of Hensen. Dieter
and claudius cells are replaced by
col |l apsed phal angeal process of
Dieter cells.

Danmage to tectorial nmenbrane

Slide 16: Damages to Tectorial nmenbrane is lifted up
tectorial from organ of corti in its damged
menbr ane areas. Tectorial nmenbrane may also

roll up in sone cases of noise
exposure (Ward-Duall, 1971). An

i ntense noi se exposure, can result
in dislodging of t he basi | | ar
menbr ane, however it is sel dom
br oken. Cuboidal layer on basilar
menbr ane and swel I'i ng of
endot helial cells have also been
reported.
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Vasoconstriction due to noise

Slide 17: Swelling and
vasoconstri c-
tion of the
capillaries

Striavascul aris - Damage

Slide 18: Damage to
striavascul ari s

There is marked swelling of the
endot hel i al lining of the blood
capillaries supplying the cochlea,
such a marked constriction of the
lunmen often leads to blockage of
blood circulation (Bohne, 1976).
Joseph E. Hawkins Jr. (1971) found

that marked constriction of |unen
often bl ocking the passage of red
bl ood cells. Thi s constriction
resul ted from swel l'ing of

endot helial cells.

due to noise

Hi st opat hol ogical findings in wall
often of surface cells appeared.
There was swelling and shrinking of
the intercellular gaps particularly
at the apical end, and this is |ess
near the basal turns of t he
cochlea. The epithelium of stria
vascul aris gets separ at ed from
spiral Iiganment.

Bar bara Bohne (1976) found the following dynamc

changes after noi se exposure.

Exposure duration |ess than one hour

Slide 19: Table, show ng
t he nmenti oned
changes

1. Exposure 108 dB SPL octave band
noi se centered at 4 kHz produces
maxi mal damage in the first turn
approximately 4 mm from basal
end.

2. Fewer than 10 outer hair «cells
are m ssing.

3. Though many outer hair cells are
present, their cell bodies are
swol | en.
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The cells show dense staining
materials accunul ated within the
cytoplasm these are turns of
ci sternae of smooth endoplasmc
reticulum

Stereocilia patterns are
undi st ur bed.

At such an exposure, the nerve
fibres of or gan of corti,
including fibres of inner spira
bundl e have normal appearance.

Exposure duration greater than one hour

Slide 20: Table showing 1.
t he menti oned
changes

Exposure of two hours

Slide 21: Table showing 1.
t he menti oned
changes

Quter hair cells show nore signs
of dammge.

Stereocilia forned a dot pattern
rather than a snmooth |ine.

Fusi on _of several_ stereocilia
forms giant stereocilium

Quter hair cell bodies are nore
swol | en, and the plasma nenbrane
of these cells are thin.

Nerve fibres in the inner spira
bundle and wthin the tunnel
space still have nor mal
appear ance.

No hair cells are seenin a
1 mm long segnment of organ of

corti in the first lower turn.
Sn&ll hol es are | ef t in
reticul ar | am na si nce

phal angeal process have not yet
enlarged to form phal angeal
scars.

First signs of nerve invol venent
are seen in the radial tunnel
fibres.



Exposure beyond two hours

Slide 22: Sane as above

Slide 23: Tenporary
t hreshol d
shift

Slide 24: Per manent
t hreshol d
shifts (PTS)
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4. Cl unping of axoplasm which gives
an appearance of beads on string
are seen.

1. Supporting cells and inner hair
cell s show damage.

2. These cells continue to show
damage, i.e., necrotic changes
occur so that by 14th day after
exposure, an average of 1 mm of
organ of corti is m ssing.

Ef fects of noise on hearing can be
di vided generally into - tenporary
threshold shift (TTS) and permanent
threshold shift (PTS). TIS is a
short termeffect that may follow
an exposure to noise. TIS refers to
an elevation in the threshold of
hearing which recovers gradually
after the noise exposure. Because
the noise produces a transi ent

shift in the threshold, it has
becone known as TTS or nor e
specifically as noi se-i nduced

tenporary threshold shift (NITTS).

PTS are those hearing changes that
persi st throughout the life of the
affected person. Wien a threshold
shift is permanent, there is no
possibility for further recovery
with the passage of tine after
exposure. Mre frequently, hearing
| oss produced by t he effects
of noise is a result of an
accunul ati on of exposures repeated
on a daily basis over a period - of
years. Thus the portion of hearing
| oss resul ting from chronic
exposure and recovery is called
noi se induced tenporary threshold
shift (NITTS) and the part that
does not recover is <called noise-
i nduced permanent threshold shift
(NI PTS).
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CHAPTER 2

NON- AUDI TORY EFFECTS OF NO SE

Under the non-auditory health effects, the follow ng

wi Il be consi dered.

a. Physical illness

b. Psychol ogi ca
c. Sleep

effects

d. Extra-auditory effects on special senses

A. Physical illness

Slide 25: Effects on
circul ation

Slide 26: Heart

Slide 27: Phasic changes
in heart rate

Noi se has an explicit effect on
t he bl ood vessel s, especially
t he smal | er ones known as
precapillaries. Noise nakes t he
bl ood vessels narr ower t her eby
reduci ng blood supply to various
aspects of the body-toes, fingers,
skin and abdom nal ar eas.
Peri pheral vasoconstriction is thus
the earliest and also the best
docunmented effect of noise on the
cardi ovascul ar system But at high
| evel s of acoustic stimulation
there is a reduction in the blood
flow to the head along wth
other parts of the body due to
vasoconstructi on.

Heart rate is also effected by
noi se. Phasic changes in heart rate
are usually seen at the onset of an
unexpected sound.

A low level stinuli gi ves a
decel eration and high |evel stinul

gives an acceleration in heart
rate. Blood pressure has a close
rel ati onship to cardi ovascul ar
pat hol ogy. Steinman et al. (1955)



Slide 28:
Slide 29:
Slide 30:
Slide 31:

Bl ood
pressure

Endocri ne
system

Ef ffectson
endocri ne
system

Reproductive
syst em
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reported of an imediate rise in
the systolic blood pressure of
5-20 mm Hg during exposure to high
frequency netallic sounds. Children
are nore physiologically affected
than adults by noise. Chil dren
exposed to high noise level had
significantly higher systolic and
diastolic BP than the Ilow noise
| evel group chi | dren. These
differences were greatest during
the first two years and becane
smal | er thereafter. There was
consi stent increase in BP as noise
exposure i ncreased wth
approxi mately 9-16 nm Hg separating
the highest and | onest noi se
exposure school children.

Local sounds and other stressfu

agents increase the secretion of
corticotrophic (ACTH) from the
pituitary gland. Loud sounds raise
pl asma concentration of 17-hydroxy
corticosterone in man.

Noise is a known stressor to man
and this affects al nost every
bodi |l y system i ncl udi ng t he
reproductive system

Research on animals shows that high
| evel s of noise alter ovari an

activity, I nhi bi t fertility,
interfere with fetal devel opnent
and produce owbirth wei ght

of fspring. Research on pr egnant
wonen indicated that noise was
associ at ed W th reduced human
pl acental |actogen levels which was
[inked wth low birth wei ght
i nfants.



O her physi ol ogi ca

Slide 32:

Slide 33:

Gastric and
salivary
gl ands

Ef fects on
di gestion

Psychol ogi cal effects of

Slide 34:

Psychol ogi cal
ef fects of
noi se
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effects of noise

Sound exposure causes a reduced
gastric nobility and secretion in
human bei ngs even at levels as |ow
as 55 dB.

Noi se of sudden onset can cause
reduction in salivary and gastric
secretion and a general slow ng of
di gestive function.

noi se

The psychol ogi cal effects of noise
differ fromperson to person and in
one and the sane person. It s
dependent (1) on the hour, (2) the
character of the noise and (3) and
t he individual variable.

The psychol ogi cal changes can be in
terms of

— nmental stress

—> mal adj ust nent

—> chronic fatigue

—> neurotic conplaints

—> introversion

Noi se though not a <cause for a
psychol ogi cal breakdown can act as

a precipitating factor. Noi se
definitely does not | ead to
neur osi s but I ndi vi dual s wth
neurotic t endenci es w | | be

affected nmore, even at |ow noise
levels than the others. Anxiety
reaches a peak at « about 75-90 dB
exposure. In addition to anxiety,
noise also evokes enotions ||ike
aggr essi on.
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Noi se may adversely affect sleep in
several ways.

-> |t may pr ol ong the tine
initially needed to fall asleep.

-> |t may cause awakening once
asl eep.

-> Interferes with returning to
sl eep once awakened.

Research data showi ng that a person
in sone stages of sl eep can
di scrim nate anmong auditory stimnuli
in terms of their meani ng i's
consistent with anecdotes that one
can listen for certain sounds when
asl eep and ignore the others. Sleep
di sturbance especially awakening is
i nfluenced by

-> Degree of famliarity and
significance of the noise to the
i ndi vi dual

-> Intensity level of the noise
-> Duration of noise
-> |Intrusiveness and abruptness of

onset are also related to sleep
di st ur bance.

I ncrease in stimul us intensity
generally results in i ncreased
frequenci es of behavi our a
awakeni ng and arousal and

reductions in the frequency of EEG
change. Psychol ogical and socia

consequences of sleep disturbing
stimuli are greater for m ddl e aged
and ol der persons. A der t he
i ndividual, nmore likely is to be
awakened or change his sleep stage
from exposure to noi se. Sl eep
arousal thresholds are Jlower in
wonen than in nen. In other words,
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specific distribution of responses
to noise during different sleep
stages is apparently a function of
the age group. From the available
data on task performance follow ng
noi se inpacted sleep and on the
per si st ance of physi ol ogi ca
responsivity during sleep it can be
concl uded that noi se has t he
ability to interfere Wi th t he
restorative function of sl eep.
Chronic noise disturbed sleep nmay
be capable of producing adverse
consequences on health and well-
bei ng.

Extra-auditory effects on the special senses

Slide 37: Vestibul ar
system
- EFFECTS OF
NO SE

Apart from its effects on t he
function of the inner ear, noi se
has been shown to have effects on
the function of two of the special
senses - vision and bal ance.

The vestibular Jlabyrinth has its
enbr yol ogi cal and evol uti onary
devel opment fromthe sanme source as
the inner ear. The vestibul ar organ
are in close proximty to t he
cochlea of the inner ear. The
vesti bul ar organs, t he saccul e
utricle and SCC are connected to
t he cochlea of the inner ear, they
share <certain fluids with t he
cochlea and their innervation are
cl osely connected. These vesti bul ar
organs are involved in maintaining
body balance and orientation in
space. Because of their cl ose
proximty and fluid connections, it
IS not surprising to find that
i ntense sounds affect the cochlea
and vesti bul ar organs. Powerful or
noderate auditory stinulation can
elicit (1) nystagmas, (2) vertigo
and di sruption of equilibrium
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Slide 37: Effects on the Sounds of nopdest intensity elicit
vesti bul ar | ateral eye novenents in nornal
system subj ects which Hennerbert ternmed as

Audi o kinetic nystagmas (Wber et
al ., 1967). Bekesy (1935) reported .
verti'go 1n normal subjects exposed
to intermttent sound of 100 Hz at
120 dB for brief periods. \Wen
noise is less intense (less than
130 dB) it may upset one's bal ance.
All  these effects are bel i eved
to be due to noi se directly
stimul ating the vestibular organ of
the inner ear (MCabe and Lawr ence,

1958).
Slide 38: Organ of The effects of noise on vision is
Vi si on | ess direct than those on the

vesti bular labyrinth, the effects
caused are tenporary and there 1is
no definite evidence for any | ong-
term damaging effect. The first
observation of the effect of noise
on vision has been credited to
Thomas Bart hol i nus (1669).

Slide 39° Effects on According to Gognot et a . (1968)
Vi si on noi se adversely affects dept h
perception. There is also narrow ng
of visual field when workers are
exposed to 110-124 dB noise for
about 8 hours. Thus noise can
sonetinmes effect a 10% or SO
change, wusually a reduction in CFF
fromthe CFF found in quiet, but
the exact effects as a function of
various noise and light conditions
are highly variable.

Noi se has an explicit effect on the well being of
man. Cocern about non-auditory effects is increasing since
the | ast decade. This is largely due to heightened public
concern regarding environnental pollution 'and workplace

heal th and safety.
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CHAPTER 3
LEA SLATORY ASPECTS OF NO SE

The link between the existence of excessive noise in
the environnent and the production of hearing |oss in people
working in that environment is beyond question. Unlike many
other conditions that produce a hearing |loss, a noise
related | oss can be prevented.

The Medi col egal probl em

Slided4D: 1908-Worknen's Following the |[ead of severa
Conmpensati on Eur opean countries, the Uni t ed
Law States in 1908 enacted the first

Wrrknmen's Conpensation” Law under
which civilian enployees of the
federal government were protected
agai nst economc loss arising out
1948 - NI HL awarded of accidental injuries incurred on
conpensati on the job. In 1948, a new principle
in Wor knen' s conpensati on was
establ i shed through a ruling of the
New York Court of Appeals by which
conpensation for a noise induced
hearing | oss was awarded. In 1959,
the State of Mssouri followed the
lead of New York and Wsconsin in
witing special | egi sl ation to
cover the problem of occupational
hearing loss. The laws hold the
| ast enployer liable for all of a
Claimant's noise induced hearing
i mpai rement, unless that enployer
can present evidence t hat t he
enpl oyee had sone heari ng
i mpairment at the tinme he comenced
enpl oynment with him This provision

of t he | aws poi nts up t he
i mportance of enpl oyers

instituting hearing testing as part
of t he physi cal exam nati on

procedure for all new enployees. A
given enployer can then be held
responsi ble for only that anount of
hearing i npairnent an enpl oyee
incurs after he commences work for
t hat enpl oyer.
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I n nmedi col egal cases, the anmount of
conpensation for a hearing loss 1is
based on the degree of handicap.
The concept of per cent age of
hearing loss was introduced by
E.P. Fower and P.E. Sabine (1954)
to neet this need. For a nunber of
years percentage of hearing |oss
was conputed by the Fow er-Sabi ne
procedure, terned the A MA Mthod
because it was published under the
aegis of the Aneri can Medi cal
Association. In this nethod, only
four frequencies on the audiogram
wer e given consideration 500, 1000,
2000 and 4000 Hz. These frequencies
were weighted in their inportance
to t he t ot al speech- heari ng
function as follows: 500 Hz - 15%
1kHz = 30% 2 kHz = 40% 4 kHz =
15% Losses in dB at each of these
frequenci es wer e assi gned
percentage values according to a
chart which was used in conjunction
with the PTA. Losses for each ear
were converted to percentages and a
fornmula was applied for conputing

t he bi naur al per cent age | oss.
However A. M A had its own
di sadvantages in that It told

little about the patient's ability
to communi cate, neither did it shed
light on his ability to conpensate
using a hearing aid.

In 1959, a nethod for conputing
percentage hearing inpairnent was
publ i shed under the sponsor ship
of t he Aneri can Acadeny of
Opht hal ol ogy and O ol ar yngol ogy,
and hence referred to as the AAQO
met hod. This mnethod wutilises the
aver age dB | oss t hr ough t he
frequenci es of 500, 1000 and
2000 Hz. The percentage loss in

each ear IS det er m ned by
subtracting 26 dB fromthe average
dB | oss t hr ough t hese t hree

frequencies and then nmultiplying
the remainder by 1% per cent.
Bi naural percentage hearing loss is
conputed by weighting the better
ear five tinmes the poorer ear.
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Slide43: CHABA Kryter et al. (1966) published the
reconmendat Xons of a working group
of t he Nat i onal Acadeny of
Sci ence- Nati onal Research Counci
Comm ttee on Hearing, Bioacoustics,
and Bi omechanics usually identified
as CHABA. The working group adopted
as its basi c criterion t he
acceptability of noise exposures
that would result in noise induced
per manent threshold shifts after 10
years of near-daily exposure of no
nore than 10 dB at 1000 Hz or | ower
frequencies, 15 dB at 2000 Hz or 20
dB at 3000 Hz and hi gher
frequenci es.

Sided4-: VWl sh- Heal ey In May 1969, The Federal Governnent
Act expanded the Walsh-Healey Public
Contracts Act. Under its authority,

the Department of Labour (1969)

issued a regulation that contained

all onable levels and duration of

noi se exposure. Once these |evels

were crossed there was a need for

active heari ng conservation

program
Sl'i de45: Feder al Consequent |y, the Wl sh- Heal ey
regi ster noi se standard became an OSHA
standard. On March 3, 1983, a
revi sed heari ng conservation

Amendnment was published in t he
Federal Register as the final rule.
This amendnment is the basis for the
heari ng conservation conponent of
the OSHA noise regulation and is in
ef fect now.

The activities of federal and state |legislative and
judicial systens have provi ded t he noti vation for

devel opment of industrial hearing conservation prograns.

Governnent activities continue, resulting in changes in |aws
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and reqgulation that affect the conposition of hearing
conservation progranms, the workers who are covered by these
progranms, the criteria for conpensable hearing |oss, and the

anount of conpensation to be awarded.

However, inspite of all these.

Has our environnmentally really grown QU TER ?
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