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| NTRCDUCTI ON

Communi cation is the sending and receiving of message
both verbal and nonverbal within between and among people
(Oyer and Oyer, 1976). It is a social glue that binds
peopl e together, that co-ordinate their activities and make
organi zed social Iife possible (Wolfel, 1976). Any defect
in the comrunication system jeopardizes the survival of

the individual as well as the society.

Society ia comprised of member of all ages. The con-
tribution of each group ia important for the societies well
being. Each age group has a specific role to play into the
society. To effectively execute their roles the intra and
i nter personal communication among the members of the

society is of prime inportance.

The geriatric population, which is once of the major
section of the society has been found to bo contributing
significantly to the bettement of the society. They are
a wi ndows to the past which aids in the maintenance of

culture in the society.

The wel |l being of the older popple will be of stake,
due to several change in social, psychological and biologica

process that occurs concomnantly with age. One of these
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type of social trauma experienced as age advances is the
retirement fromage. This affect the mental well being
at the individual. Added to this biological change occur

in several body system

One of the most comon problemis a breakdown in the
communi cation systemin the older people. The inpairment
of communication is brought about mainly by the change in

the sensory perceptual and speech mechani sm

Wth increase is age, the hearing sensitivity deterio-
rates, resulting characteristically in a high frequency
| oss. This condition was termed as prosbycusis by Zawaardenaker
(1899). But presbycusis as understood now does not limt
to only pure tone loss. The geriatric populations showi ng
preshycusi s most often complain of an inability to under-
stand the speech of others which ia inconpatible with their
average | oss in pure tone sensitivity. This phenomena is

termed as phonem c regression.

Stadies in the geriatric population have bean carried
out in different races such as negroid and concasian. The
cultural and environmental influence on presbycusis has been
brought forth in the studies conducted on some of the
primative tribes (Rosen et al. 1970). So all this point out,

need to have specific presbhycusis data.
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The present study was designal to provide auch data
for inmates of old age home by studying variation in hearing

aa a function of age and sex.

Need for the study:

The study of the present nature is inportant for the

following reason

Thare is a drastic decrese in death-rate due to the
advancement of medical science. Indian census 1981, revealed
that there ia a decrease in death rate about 20 percent
daring the last 70 years, so the problem encountered by
t he aged haa become of central interest in social and medica

field.

W th increasing social as well as econom c pressure,
some of the senior citizen are forced to stay in old age
homes and more than half of the aged population are hearing
i mpai red. Medical and surgical services are of limted
value to ol d age population in presbycusis. The rehabili-
tation program centres around and accurate assessment of
handi cap. W thout prior assessment it ia not possible to

rehabilitate the individual.

Very few studies have been carried out in India on
inmate of old age home and finding of these studies have

limted application.
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The present study is intended to provide infornmation
regarding different aspects of hearing of the inmate of

ol d age home.

The present study was ained at answering the follow ng

questions:

1) Is there any progressive deterioration in hearing acuity
with age?

2) Is there any difference in the hearing acuity for men
and women?

3) Is tone decay differentiate retrocochl ear pathology in

presbycusis.



The term presbycusis means deafness due to aging which
is the auditory manifestation of biological process involving
all the tissues of the body. The catabolic processes involved
in senility can affect the M ddl e ear, cochlear. cochlear
nucl eus, central auditory nervous system It usually commance
inthe mddle age and is progressive, symmetrical and sensory

neural in nature.

Gross audi ol ogical attribute to the preshycusis has been
recogni zed since 1899 after Zwaardemaker had coined the term

to donate poor hearing of elderly people.

The incidence of hearing loss in the elderly population
ia significantly high and most common cause of hearing |oss
in presbycusis, or |oss of hearing due to aging process

(Satal off, 1966).

Bunch and Raidford (1931) reported hearing |evel of
both mal e and femal e of a combined negro and white popul ation
in United Stats of America. At 50 years of age the white
mal e has the poorest hearing |evel at 8000 Hz and negro mal e
the best. However Dadson and King (1952) reported no signi-
ficant difference in age group of 18-25 years between hearing

of male and femal e.
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Gl orig (1954) published data fromWscosin state fair
hearing survey on men and women upto 79 years of age. They

concluded as foll ows:

1. Hearing loss for subjects in their total sanmple became
greater with increasing ago.

2. Onset of hearing | oss was more gradual among women than
among man except in |ater years when reverse came true.

3. Wth each 10 years increase in age for male, the median
hearing loss at 6 KHz increased approximately 10 dB as

conpared with only 3 dB at 1 KHZ.

Corso (1963) had reported that in male preabycusis started
from26 to 32 years and in female it ia from37 years. Onset
is gradual in female but rate of progress ia greater in
female. Female shows better hearing in high frequency and
the mal es showed better hearing inlawfrequency. 1In both

groups, the right ear sensitivity was better than that in the

| eft ear.

American Speech and Hearing Association (ASHA) report
on 1971 indicate that over 24 mllion elderly citizen have
significant bilateral inpairment. This report projects more
than 3 mllion aged with bilateral hearing inmpairment. Accord-

ing to Chaffe (1967) 90 percent of the persons living in senior
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citizen environment have hearing i mpairment. Senate comm -
ttee of aging (1968) has suggested that hearing |oss

restricts 30-50 percent of population over 65 years.

Plomp (1978) reported that 24 percent of the populations
are having handi capped at the age of 65 years, 30 percent

at the age of 70 years and 50 percent by the age of 75 years.

A review by Marshal (1981) showed that the aging
process affect hearing sensitivity and following are the

excerpts fromthe article

The incidence of hearing loss in the elderly population
is significantly high and the most common cause of hearing
| oss. It usually commence in the m ddle age and is progre-

ssive symmetrical end sensory neural in nature.

I ndrani (1981) has reported that onset of presbycusis
was in 5th decates Hearing problemincreased with age,
hearing was better in female than in males for frequencies
above 1000 Hz, but poorer in females than in males for
250 Hz, change in hearing acuity waa more in female, there

was no significant difference with age.
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Preval ence of hearing loss as a function of age (1976)

Age period (years) Rat e/ 1000 person
Al'l ages 71.6
Less than 17 13.0
17-44 42. 4
45- 64 114.1
65-74 231.1
More than 75 398.6

Originally presbycusis was felt to manifest change
primarily to cochlea, but more recent thinking has suggested
that entire auditory systemundergoes a variety of signifi-

cant changes (Schuknecht, 1935).

Rosen et al. (1962) suggested that presbycusis changes
are related to genetic faster fascular reaction, difference
in metabolismand nutrition. Increase in stress and environ-
mental noi se associated with modemcivilization play a role

in the age related change in hearing sensitivity.

Physi ol ogical alteration in the auditory system of
presbycusis ear can bo studied under the major division of

hearing mechani sm
1. External ear:

Alternation in pinna and external auditory meatus has been

reported in literature,.
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I ncrease in the size of pinna has been reported by
many inveatigators (Quild, 1942, Tsai et al. 1958, Chon
and Chang, 1958, Wlliford, 1971). Average increaseis the
| ength of the pinna has been observed to manifest sex
differences. In nale, the increase reported was 5.13 nm
inlength and 228 mnmmin width, whereas in fenales, the
I ncrease has been reported to be 3.69 nmis |ength and
2.26 mmin wdth as ago advanced from20 to 50 years
(Tsai et al. 1958).

Increase in tho length and width of pinnaia because
of gradual |oss of skin plasticity, nuscle tonocity, longi-
tudinal force of gravity etc. (dorig, 1973) Fow or, 1972).

Senturia (1957) roportod excessive freckling of the

pi nna.

A nunber of changes such as wi dening of the cana
has been reported by Fow er, 1940; Show et al. 1978. Thinning
of skin linning, the canal and a di mnished elasticity
(Senturia 1957; Rosenwasser, 1964) and a pronounced dryness
of epiderms of the canal (Senturia, 1957) has been roported.
The cartilagenous portion of the Eaternal auditory mestus |oses
its elasticity resulting in partial (or rarely conplete)
occl usion of the canal (Mgladery, 1959) inpede the natural
path of air conducted sound nore as in high frequency region.
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Loss of feeling, reduced perceptual awareness for
tactile sensation, generally acconpani es senescense (Butter
and Lewis, 1973). Tenporal modul ation of tactile senesation
through low frequency vibration has reveal ed marked el evated

vi bration threshol d.

External ear structure also has certain inportant
function. The pinna for exanmple contributes to auditory

perception.

Menser (1879) reported pinna aids in the collection
of sound wave. Mach (1875) claimed pinnato be a reasonator
for high frequency sounds thereby affecting the tinmbre of
the stimulus. The role of the pinna in auditory perception

has been demonstrated by two hypothesis.

1. Pinna shadow hypothesis (MIls, 1972) which assumed that
pinna function to shadow the high frequency energy for
sound comng fromthe ear to provide monoaural |oudness
i nformation.

2. Pinna reflection hypethesis (Buttean 1968) which assume
that pinna perform a monoaural time delay of the incom ng
wavefront and that the pattern of these delay uniquely
specifies the direction. He conducted many experi ment

and baaed on the result obtained he claimed that pinna
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evidently transform the sound entering the ear canal

in a way that indicate source direction and distance.

Research on the effects of hearing protector on |oca-
|'ization have confirmed the inportance of pinna in |ocali-

zation (Hochberg, 1962; Nobel and Russel, 1972).

As in the geriatric population the pinna and other
external ear structure undergo changes, their localization

ability mght be affected.

2. M ddl e ear:

In early 1960's Ol orig, Devis and Rosen demonatrated
conductive hearing loss in ol der people, who had not exposed
to any significant noise i.e. mddle ear conductive preabycusis.
But it is also generally accepted that m ddl e ear despite its
arthritic joint change, does not contributs to hearing |oss

in the aged.

Cornell (1952) reported that tympanic menmbrane was thin
translucent and loses it's rigidity. So, the adjacent

ossicular marks are more visible as it is thin.

In the ossicles, changes such as, increase in the regidity
of ossicular chain, ossification of malleoindudal joint,
calcification of articular cartilage and atrophy of ossicular

chain specifically inthe crura of the stapes has been reported
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(Rosenwasser, 1963). Klotz and Crabbe (1963) have attributed
the regidity to the sclerosis of the joint. Farriors (1963)
study supported Kl otz and Crabbe (1963). He found that ol der
people were also susceptible to otosclerosis as in one third

of the 125 agad subject studied had otosclerosis.

Degeneration and atrophy and tensor tynmpani and atrophy
of tha ligaments attached to ossicles has been observed
(Connel, 1952; Rosenwasser, 1964; Davis, 1970). This alter-
ation reduces operating efficiency of mddle ear system

thereby affecting the hearing acuity.

Ner bonne, Schow, Goset and Bliss (1976) have reported
of abnormal negative pressure in the mddle ear of the aged
person. This has been attributed to atrophy of l|evator and
tensor palatine resulting in reduced patency in eustachian

tube.

Evi dence for the involvement of m ddle ear was given by
Glorig and Davis (1961). They observed an air-bone gap which
increased with age and frequency in the ol der subjects of
the sample ranging in age from25 to 80 years. This type of
pattern in the elderly was termed as conductive preshycusis
by them  But the above finding was questioned by Staloff,
Vassal o and Menduke (1965), as they failed to observe any

air-bone gap in subject aged 62 years to 86 years. Thus,
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though m ddl e ear involvement was confirmed, their effect
on hearing acuity was not established. The prevailing
belief is that presbycusis is a sensory neural type of

hearing | oss.
3. Inner ear:

Numer ous studies has been documented the histopathol ogica
finding in tenporale bone of aged (Saxon and Von Fienelf,

1937; Jorgenson, 1961; Suchuknecht, 1957).

The most inportant alteration in the inner ear with aging
has been hair cell degeneration (Crowe, Guild, Polvoget, 1934
Schuknecht, 1955y; Pestal ozza and Shore, 1955; Gacek, 1975).
The degeneration has been attributed to the decrease in the

enzymatic activity of the |lysosomes in the hair sell.

The ot her changes which has been observed in the inner
ear with aging are an increase in the stiffness of the basilar
membr ane (Mayer, 1920; Crowe et al. 1934; Schuknecht, 1967)
atrophy, rupture with thinning of membrane at the site of

rupture.

One other important structural alteration observed is,
the atrophy of stria vascularis (Crowe et al 1934) Ven Fiendt,
1937; Schuknecht, 1964). Atrophy of stria vascularis has been
considered one of the major factor in the hairing impairment

of the elderly.
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Hinchcliffe (1962) has summarized the alteration of

the inner ear as follows:

a) Atrophy and degeneration of both hair cells and supporting
cells of the cochlea.

b) Angiosclerotic degeneration of epithelial tissues and
vessel s of inner ear, including organ of corti, basilar
membrane and stria vascul aris.

c) Thinning and adhesion of tectorial membrane.

d) Reduced nutritional content of endol ymph.

e) Calcification and |loss of elasticity of basilar membrane.

On the baaia of histopathological finding Crowel et a
and Saxen (1937) describe two pathological types of deafness.
One mainly involved the organ of corti (termed sensory preaby-
cusis by Schuknecht, whereas the other primarily involved the
cochl ear neuron termed as neural presbycusis. In 1964,
Schuknecht described two additional categories one involving
the stria vascularis and termed metabolic presbycusis and
ot her thought to be caused by stiffening of basilar membrane
whi ch changed motion mechanics of inner ear (inner ear conduc-

tive deafness).

Sensory  Presbhycusis:

Sensory presbycusis is morphologically characterized by
atrophy of the organ of corti in the basal end of cochlea.

I't usually begina in mddle age and is manifested by an abrupt
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high tone hearing loss. The condition is very slowy pro-
gressive and often does not include mddle and apical turns
of cochlea, thus sparing the speech frequencies. Initially
there is flattening of organ of corti followed by 100se of
supporting cell and subsequent secondary neural degeneration

due to | oss of supporting cell.
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Audi ogram sl oping bilateral symetric |oss of sensory
neural type (Starts from2-3 KHz), abrupt high tone | oss.
No recovery in high frequency threshold as in noi se induced
| oss. Recruitment may be present. Discrimnation |oss may
be due to decreased sensitivity of inpaired frequency
selectivity.

Neural Presbycusis:

It is due to | oss of cochlear neuron usually nmere severe
in basal turn, frequently involving entire cochlea. This may
begin at any age. Critical nunber of neural alinent are
inportant for discrimnation. The relatively unaffected organ
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of corti accounts for better pure tone hearing, for speech
understanding critical number of functioning neuronis

essential. This is nmore likely to be genetically determ ned
if early in onset and presbycusis if later onset in life.
Audi ogram shows bilateral symestrical descending threshold
wi th reduced discrimnation which relatively nore than pure
tone threshold. Severe in high frequency sl ope of the curve

of audiogram varies.
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Strial or vascul ar preshycusis:

Hereditory plays an inportant role onset is generally
3rd to 6th decade. Atrophy of stria vascularis is patchy
(more in apical turn, also mddle and basal in apical turn,
also in mddle and basal turn) or diffuse. Loss of strial
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function is thought to affect some vital quality of endol ynph
causing lots of energy travailing to the end organ. Altera-
tion in endocochl ear potential (threshold increased) fre-
quency selectivity reduced. Lack of degeneration of cochlear
neuron accounts for excellent speech discrimnation, until
significant pure tone loss. Large intercellular space (stria
vascularis made of 3 cell layers, Martinal cell are severely
affected). Slowprogression diameter of blood vessel vary
among different individual a person with small dianeter blood
vessel with cholestrol corrosion experience greater degenera-
tive changes than with efficient blood transport system |npair-
ment of function, rather than structure of hair call is
observed in strial presbycusis. Cussen (1969) reported of
pl uggi ng of vascular canal in otic capsule with age. Mninma

hair cell |oss.

Audi ogram shows relatively flat sensory neural hearing
| oss good speech discrimnation at hearing threshold |evel
Is less than 50 dB,if nore than 50 dB speech drops. Endochl ear

potential threshold is increased
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Cochl ear conducti ve:

This is characterized by atrophy of spiral |iganent,
change in mass and stiffness of basilar menbrane. Spiral
| i gament from chil dhood probably does not influence tonal
threshol d until problembecone nore than noderately pronounced.
Shrinkage of supporting tissue (more in apex), |oss of
fibrocytes near the attachment area of basilar nmenbrane.
Less of cell in md portion of |igament. Shrinkage of spira
|igament, alter the configuration of cochlear duct, cystic
degeneration in spiral ligament. Basilar menbrane actually
separate fromlateral wall. It may showcalcification,
hyal i ni zation; atrophy, tissue filtration of foreign substances
coul d contribute separately or in combination with spira
|'i gament shrinkage to alter motion mechanise of cochlear duct.
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Audi ogr am shows descendi ng or straight |ine beginning
in mddl e age. Speech discrimnationis directly related
to the degree of pure tonehearing | 0ss. sensory neura
hearing loss is inordinate with respected to the mld |oss
of hair cell and cochl ear neurons, and continues throughout
life (Brody, 1955). When neuron |oss i s nassive significant
effect on hearing is noticed. Schuknecht and Well ner(1955)
reported that spiral ganglion cell nust approach 75 percent
before any significant change in threshold occur.

Kranpotic and Nenanic (1971) reported narrow ng of audi-
tory nerve atructure attribute due to progressive deposit
of connective tissue, osteoid and bone at the base of the
internal auditory neatus. This may conpress fibre of auditory

nerve and thus atrophy of fibre.

Pest al ozza and Shore (1955) reported degeneration of
glial part of the nervethiareault in reduce speech discri-
mnation ability less effedt on auditory acuity.

Hnchliffe (1962) reported rate of conduction of inpulses

Is al so reduced.

Brain stem and cortical structure:

Schuknecht (1964) reported deficit in the nunber of
functional unit in 2nd, 3rd and 4th order neuron in addition
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to atrophy of Ist order neuron. Kirikae, Sato, Shifara
(1964) reported atrophy of neural structure in ventral
cochl ear nucleus (VON); superior olivary conplex (SO0 ;
literal [emniscus (LL); inferior colliculus (10);
medi al genicul ate body (M3B) and auditory cortex. Simlar
structural change has been reported by many other investi-
gator alto (Brody, 1955; Cragge, 1975; Val enstein, 1980).

20 yoo m 2 uk gk

. .
o §
a0
20
:: no "‘j ..
e b
%
” 9 :
= N
WMo B c
Dscam’ _ weosl
na oEls ,
Je °
coLnbEAR NEVRO N% )
Jo (o]
APEX A\STANCE pAasSE

mw MM



22
Central preshycusis:

A decline in central auditory functioning acconpanies
agi ng, which have pronoted to alter theapproaches, to aura
rehabilitation for them

The core of the nerve is made of apical fibrewth
basal fibre twsted around its periphery (Taraki, |958;
Qilick, 1971). The peripherally situated fibres are nore
subject to damage and analysis of high frequency by besa
neuron i s hence most vul nerable. Loss of ganglion cell in
spiral ganglion. Degeneration of ganglion cell of auditory
nerve pat hway (neural atrophy).

Dublin (1976) reported reparative gliosis of VCN,
nerve cell degeneration and increased glial disruption
of lamnated pattern of inferior colliculus.

Fowl er (1944) reported degeneration in nuclei, nyelin
sheath, intercellular tissue of cartical pathway, accunula-
tion of facts iron diposits in perivascular space of cortex,
seni | e plague on brain stemand tenporal |obe.

Central effect of pure tone is nore subtle, noderate
to severe sensory neural loss flat or slightly sloping,
phonem ¢ regression, poor speech discrimnation. Severe
reduction of cochlear neuron in basal 15 nmof cochl ea.
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General consi deration:

| f one consider five categories of preshycusis, the
di agnosi s often does not full in one of this type. There
Is often nore than one type of degenerative process present
inagiven ear. The diagnosis of preabycusis therefore
based on the finding of a slowy progressive, otherw se
unexpl ai ned symmetrical non-conductive hearing | oss begi nning
in mddle to older age. The pure tone threshold may remain
unaltered for majority of cases but speech discrimnation
probl em increase. Further there is decrease in directiona
hearing in aged. Their ability to determne very nai
interaural time differences deteriorate.

Presbycusis is nore than a sinple | oss of hearing. It
I's a conpl ex disorder involving |oss of speech discrimnation
and processing and perception of pure tones. Since vesti-
bul ar systemis intimately related to cochlea we shall briefly
to through the vestibular dysfunction due to aging. D zziness
wi th sensation of unsteadyness, disequilibriumvertigo is
nmor e conmon conpl ai nt.

H st opat hol ogy of vestibul e has not been studied as
extensively as cochlea. But Rosenhall (1976) reported al nost
40 percent decrease in the nunber of nyelinated vestibul ar
nerve fibre decrease in nunber of hair call in cristae and

macul ae.
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Johnaon (1982) reported devascul arization pronounced
in vestibular systemthan in cochlea. Larger defect in
otoconi al layer, degenerative change in utricle saccule
nerve and saccul ar otocomn

Schuknecht (1974) described four types of disequilibrium
Cupoblithiasis (postural vertigo, benign positional
vertigo or benign paroxysmal vertigo).

2. Ampul lary di sequilibrium
3. Maculary disequilibriumnot documented histologically

=

4. Vestibul ar ataxic.

Pure tone audionetrv and speech audi ometrv:

Hul I and Traynor (1975) reported that col | apaed ear cane
in the aged can be due to earphone pressure on soft tissue of
the pinna. Therefore air-conduction will be poorer than
bone- conduction giving rise to false conductive hearing | oss.

Gorig, Nxon and H gh (1962) reported that high fre-
quency hearing | oss by mddle ear |esion was because of
elasticity loss in tynpanic menbrane and in |iganent and
muscle. Goodhill (1966) reported high frequency bone-conduc-

tion loss in lateral ossicular fixation.

According to Fletcher (1929), pure tone average in the
so-cal | ed speech frequency (500 Hz, 1 KHz, 2KHz) is arelatively
valid predictor of the intelligibility of normal speech.
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Carhart (1958) described Bernero effect and he suggested
that reduced bone conduction response at 500 Hz nore |ikely
a reflection of the central auditory dysfunction. Qorig
and Davis (1961) described a high frequency air-bone gap that
they ascribed to an age-related increase in stiffness of the
cochlear partition. Air bone gap was inevidenceat 4000 Hz
increased from10 dB at 50 years of age to 40 dB by 80 years
of age. Nixon, Gorig and H gh (1962) found air bone gap
at 4000 Hz only and it was not due to noi se exposure and they
sugggest ed pat hol ogi cal change in the connective tissue of
the mddl e ear.

Jerger (1973) reported follow ng characteristics of

presbycusi s.

1. Hearing loss with elevation of pure tone threshold and
speech.

2. Distortion and abnornal adaptation

3. Ipsilaterality of synptom agreeing with peripherality of
the rooting prior to central crossing.

4. Reduced ability to understand speech.

5. Reduced ability to transmt conpl ex speech signal .

Acoustic immttance:

M ddl e ear systemincreasingly conplaint upto mddle
age and then stiffness with further aging (Jerger, Jerger
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and maul di n, 1972; A bert and Kristensen, 1972). Bl ood and
G eenberg (1977) found decreasing admttance with increasing
age in subjects of age 50 and hi gher Beattie and Leany (1975)
found admttance to bo higher in their elderly (age 60-70
years) as conpared to the younger (age 17-29 years) group.
Some investigators have shown no inmttance change as a
function of aging (Nerbonne et al 1978; Thonpson, Sils,
Recke and Bul, 1974). In all these studies, the subjects
had normal hearing or sensory-neural hearing |oss.

Jerger et al (1978) found decreased acoustic reflex
threshol d for pure tone and no change in acoustic reflex
threshold for Wiite noise with increasing age in normal hearing
subject. Silman (1979a) found no difference in acoustic
reflex threshold for pure tone between young and el derly
normal hearing adults, but found increased acoustic threshold
for white noise inthe elderly subjects. Thonpson, sils,
Roche, and Bul (1980) found no changes in acoustic reflex
threshold for either pure tone or filtered white noi se as
a function of age for normal hearing adult, but did find
decreased growth of the acoustic reflex to those stimul
Wi th increasing age.

Little is known concerning change in tynpanogramt hat
m ght be related to the aging process. An increased
I nci dence of tynpanogram types associated with ossicul ar
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abnormalities (i.e. stapes fixation) has been observed
wi t h advanci ng age (Jerger, 1970).

Speech discrimnation:

Jerger (1973) reported that a decrease in PB Max with
aging was simlar to that decrease in absolute sensitivity
with aging. Jerger also examned mean PB Max scores as a
function of age forthe group with varying degree of hearing
| oss and observed slight decrease in PB Max, wth age when
presentation |level was sufficiently intense to over come
the attenuating effect across all frequencies.

Beaa and Townsend (1977) found age effects in the
speech discrimnation abilities of 556 subjects with flat
hearing | oss in the age groups of 14-98 years. For mld
hearing | osses the discrimnationability as 40 dB SL, decrease
very slightly with age. For greater amount of hearing | oss
speech di scrimnation decreased dramatically with age.

Lut erman, Wl sh and Mel rose (1966) found noreerrorsin
el derly than young listener on W22 word list at 46 dB SL.
surr (1977) did not find any difference between the young
and the elderly listeners with m|d, noderate, gradually
sl oping hearing | oss at any presentation |evel.
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The el derly peopl e generelly experience difficulty with
all type of altered (i.e. frequency related or tenporally
related alteration) speech (schowet el. 1978), but there
are many inconsi stence across studi es.

Discrimnation of |ow pass filtered speech has been
measured by Kirikae et el (1964) and Marston and Goet zi nger
(1972) and discrimnation of band pass filtered speech by
Harbert et al (1966) and Pal ve and Joki nen (1970); Marston
and Goetzinger did not find differences between young and
ol der |istener.

The el derly have demonstrated decreased perfornmance on
fast speech (Bergman, Bl unenfel d, Cascardo, Dash, Levitt and
Margul i es, 1976; Cal earo and Labberroni, 1957), interrupted
speech (Bergman, 1975; Bergman at al 1976; Kirikae et el
1964 and Marston and Coet zi nger, 1972) and Reverberated speech
(Berman, 1971; Burgean at al, 1976). There is disagreenent
about the effect of time-expanded and time conpressed speech.
Luterman et al (1966) and Schon (1970) found that discrim na-
tion of tine expanded speech was affacted by hearing | oss but
not age. Korabic, Freeman and Cherch (1978) found poor perfor-
mance for the elderly sistener, where elderly |istener had
hi gh frequency sensori neural hearing | oss and poor speech
discrimnation score for unaltered speech and test words were
presented at relatively | ow sensation |evel.
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Perception of tinme altered speech by the elderly Iistener
with normal hearing sensitivity (threshold | esser than 15 dB
| SO at 250- 4000 Hz) has been assessed by Sticht and Gray(1969).
Intelligibility deteriorated progressively in comparison wth
young |isteners for increasing tinme conpression

Luterman et al (1968) found no differenee between the
young and the elderly listener with simlar high frequency
hearing | oss, but used relatively | owlevel alteration.
Scohon (1970) found simlar perfornmance anong ol der |istener
with typical sloping presbycusis hearing loss. Qder |istener
with sizeable hearing | oss and younger |istener with sizeable
hearing | oss. Sticht and Cray (1969). Konkl e, Beasley and
Bess (1977), however, both found that with increase in tine,
conpression the elderly hearing inpaired subjects showed no
increasingly larger decrement in speech discrimnation An
conparison to young hearing inpaired subject.

In listener with peripheral hearing |oss the problemis
much more conmpl ex. Harris (1960) denonstrated in young norna
|i stener that combination of various types of distortion
resul ted in worse speech intelligibility. Thus the results
of many of the altered speech studies using elderly |istener
aredifficult to interpret because peripheral hearing | oss
coul d have accounted for these effects. Konkle et al (1979)
mat ched audi ogram across age group and they found | arge effect
of age onthe intelligibility of tinme conpressed speech, espe-
cially inmredifficult listening condition.
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Smth and Prather (1971) found a decrement for the
elderly listener in conparison to young |istener for
speech discrimnation of consonant vowel (cv) nonsense
syl | abl e across range of SLS and signal to noise ration
(SYN) using broad band noise. Ochik and Burges (1977)
found decrement for their older [isteners in conparison
to younger listener only for their nore difficult S/IN
rati os using synthetic sentence identification (SSI) with
conpeting speech masker across achange of nessage-to-
conpetition ratios (MVR). Ochik and Bergen found poor per-
formance for increasingly difficult listening condition
as found by Sticht and Gay (1969); and Konkle et al (1977)
for time conpressed speech where as Smth and Prat her
(1971) did not find increasing difficulty inthe norediffi-
cul't condition for elderly subjects when conpared to young

|| stener.

Surr (1971) found no difference in speech discrimnation
scores in noise anmong 100 |istener age 30-90 years, with
mat ched audi ogram and simlar result reported by O son and
Carhart (1967) and Tillnman et al (1970) for a snmaller sanple
of |istener whose audi ogramwas not mat ched.

Hayes and Jerger (1979) found that not all elderly
|isteners show problemw th speech in noise task. Simlarly,
Leshow tz and Lindstrom (1979) found that nost but not all
listeners with presbycusis hearing |osses required increased
SHratio to understand connected di scourse.
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Peripheral and central factor are difficult to diffe-
rentiate, Leshowitz and Lindstorn(1979) attributed to diffi-
culty with speech-in-noise that was seen in listeners with
hearing | oss due to presbycusis, ototoxicity and nosie trauna
to a loss of frequency selectivity as was neasured by upward
spread of masking. Presbycusis subjects showed an increased
upwar d spread of nmasking in conparison to other |istener
and concomtantly to need a greater SINratio for speech
intelligibility. Plomp and Mnpen (1979) found that the
speech reception throahold (SRT) in noise relative to SRT
inquite may even be better for |istener with preshycusis
than |isteners with othor sensory neural hearing | oss.
Jorgar and Hayes (1979) howover attributed to the elderly
relative difficulty on the synthetic sentence identification-
| pai |l ateral conpeting message (SSI-1CM) task to a central
audi tory nervous system deficiency since discrepancy between
PBMax and SSI Max, followthe same pattern as seen for
listeners with central auditory disorder.

Bi naural hearing for speech:

Bi naural fusion has been assessed by Herbert et al
(1966) and Pal va and Joki nen (1970) using l|isteners upto
age 90 years. Even elderly listener showed poor speech
discrimnation ability on monoaurel filtered speech test
I n conparison to young |isteners, binaural synthesis created
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no additional problem Franklin (1975) found simlar result
with young hearing inpaired |istener.

Binaural interaction was assessed by neasuring the
masking |evel difference (M.D) by many investigator (Bocca
and Antonel i, 1976; Finlay and Schuchman (1976); O son
and Nuffsinger, 1976 and Herman 1978). Persons w th presbycusis
hearing | oss showed smal |l er nean MLD than did the norna
hearing listeners, although there was considerable overlap
in ML.D size between two groups. \ile abnormal M.D are
seen in person with brain-stemlesion Oson et al (1976)
denmonstrated that persons with peripheral inpairnent showed
reduced MLD and Quranta, Cassano and Cervellera (1978)
concl uded that M.Ds (for 500 Hz tone) were not useful
diagnostically to detect central inpairnment unless peripheral
hearing inpairnment was normal. On both studies 40 percent
to 60 percent of listeners with presbycusis hearing | osses
obtained M.Ds within normal limt. MDs have not been
measured systematically in the elderly |istener wth nornal
hearing sensitivity or in young listener with slight hearing
| 0ss.

Loudness and adaptati on:

The al ternate binaural |oudness bal ance test (ABLB)
cannot be used for listener with preshycusis since their
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hearing is bilateral symetrical. Recruitment was neasured
by pestal ozza and Shore (1965) and Harbert young and
Mendi ke (1966) in elderly subject using nonoaural bifrequency
| oudness bal ance test (M.B). They found many el derly subject
did not show recruitment on this particular test.

Jerger, Shedd and Harford (1959) found vide range of
short increment sensitivity index (SISI) scores in presbycusis
patient. Young and Herbert have not found difference between
presbycusis and various cochlear etiologies for SISl score.

A range of sound pressure |evel or high |evel. Bergholtzs,
Hooper and Meheta (1977) have found little agreement between
recruitment indices of acoustic reflex sensation |evel and

el ectrocochl eagraphy (ECochGQ input output curves and found

no consitent pattern of recruitnent in listener with prebycusis
hearing | oss. Jerger (1973) have found no difference in

speech discrimnation score of recruiting and non-recruiting

el derly listener using sensetional |evel of acoustic reflex

as the recruitnent neasure.

Adapt at i on:

Many investigators have used Bekesy audionotry or tone
decay tests to measure adaptation. Bekesy tracing are usually
type-1 or type-11 (normal or cochlear site of lesion) for
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presbycusi s subject (Herbert et al 1966; Jerger, 1960;
Jokt ner, 1969; 1970) and show no abnornal fatigue. Forward
and backward Bekesy tracing did not show evi dence of abnor nal
fatigue (Joknen and Kerye, 1970). The anmount of adaptation
usual |y seen on clinical tone decay test is 30 dB or |ess
(Gang, 1976; G aevenes and SoHoel, 1969; d sen and Nuffsi nger,
1974), again consistent other etiol ogies associated with
cochlear site of lesion. WIlleford (1971) reported abnornal
tone decay for only a snmall nunber of elderly subject. Thus
preabycusi s subj ect usually do not showthe abnormal fatiga-
bility that woul d be expected with retrocochl ear site of
lesion, but it is inportant to nmeasure rate as well as anpli -

tude of adaptation (Wley and Lilly, 1980).

Frequency anal ysi s:

Auditory anal ysis of speech signals clearly i s dependant
upon frequency anal ysis. Wthout good frequency anal ysis
abilities speech discrimnation abilities are inpaired (Gnge

1973; Linuille and Bendt, 1980).

Frequency discrimnation tends to be poor aa the hearing
| oss i ncreases in case of cochl ear pathol ogy both for frequency

nodul at ed signal as wel |l as pul sed sinusoids (CGengel, 1975).

Meur mann (1954) and Filling (1958) have studied frequency

di scrimnation with frequency nodul ati on (FM technique in
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el derly hearing inpaired |istener. Murenann have found t hat
difference linen for frequency (DLF) at 20 dB SL for
125 Hz - 4000 Hz were larger than normal in aging |istener
but certainly were no larger that the DLF for liatener with
meni er's disease or young |istener with sensory neural hearing
| oss who have poorest hearing sensitivity. Filling have
found that DLF at 20 dB SL for 125 Hz - 8000 Hz worse for
ol der listener. Filling have concluded that DLF may show
adverse effect on aging even before a | oss of hearing sensi-
tivity is observed.

Psychophyai cal tuning curve show abnornal broadening,
abnormal shape and | oss of the tip in the region of hearing
| oss (Tyler, Fernandes and Wod 1980). They can al so show
abnormality in region of normal hearing sensitivity (MIls,
G | bert and Adkins, 1979) especially if there is a sizable
| oss for higher frequency (Nel son. 1979).

Loudness nmeasure of critical band width in 20 presbhycusis
|i stener who had fairly flat audi ogram showed normal critical
band wi dt h (Bonding, 1979). Magnitude of |oudness summation
was reduced in sensory neural hearing |oss especially in ear
with recruitment and magnitude of | oudneas sunmation varied
inversely with hearing |oss (Bonding, 1979).

Si nul t aneous maski ng:

Two aspect of sinultaneous nmasking has been assessed in
experinment with elderly |istener one of this is critical ratio
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Is the signal to noise ratio at neasured threshold and second
upwar d spread of masking, is the extent to which the influence
of masker spread to higher frequency.

Critical ratio areusually found to normal for |istenear
with cochl ear heariag |oss (Jerger, Tillman and Paterson,
1960; Rittmani (1962) aad appear largely unaffected by a | eve
in either normal |istener or listener with cochlear hearing
| oss (DeBoer and Bowneester, 1974; Pal ma, Goodman and Hirsh,
1953). Bilger (1973) found critical ratiotoincreasewth
| evel for higher frequency for normal heariag |istener.
Margoli and Gol dberg (1980) have neasured critical ratio
infive presbycusis listener for a 1000 Hz tone as 50 dB SPL,
where four subject showed abnormal critical ratio.

Abnormal broad upward spread of nmasking has been observed
for some but not all listener with sensory neural hearing | oss
(De Boer and Bowreester, 1974, Jerger et al. 1960; Tylar et al.
1980).

Jerger et al (1960) found abnornal spread of masking for
adult listener with sensory neural hearing |oss (cochlear
hearing loss) and elderly listener with presbycusis. However
the elderly listener did not show greater spread of masking
effect than their young counterpart. Jerger (1973) stated
that the problemis attributed to inpaired central auditory
pathway in the elderly.
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El ect rocochl eography fi ndi ngs:

Latency anplitude and wave formof the action potential
were studied in a group of patient with presbycusis, noise
I nduced hearingloss, sensory neural hearing | oss of unknown
etiology and conductive hearing | oss. As a maxi num stinul us
intensity of 75 dB HL, patient with noderate to severe high
frequency sensory neural hearing | oss had the | ongest |atency.
Smal | er anplitude with increasing hearing |oss and when sl eep
anplitude-intensity curve are found, the anplitude often
reaches |arger than nornmal val ue at the maxi num stinul us
intensity. These patient showed the same anplitude-intensity
| atency-intensity pattern. The latency at the action poten-
tial was larger than that for a normal subject at the sane
stimulus |evel (Bergholtz, Hooper and Mehte, 1977).

. neur al
In case of mld or noderate sensory/hearing | oss (Portnan

Aram and Lagour gue, 1973) have reported recruiting response

for clicks. The recruiting aspect of the response is that it
will growin anplitude very rapidly and it will not show the
gradual increase in anmplitude with near threshold signal |evel
as seen in the normal hearing or conductive hearing | oss patient.

Aram (1971) al so obtained di ssociated response wi th high
frequency (except for 8 KHz sensory neural hearing |oss
subj ect) when clicks are used.
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M ddl e | atency responses:

Mcrandl e, Smthand Gol dstein, 1974; Gol dstein and Merandil e
1976; Medl e and Harker, 1977 have reported that there is
little difference between adult and infant norphol ogy for
m ddl e conponent as a function of intensity or rate of stimulus
presentation. Neonates demonstrate slightly shorter |atency
and smaller anplitude than to adult.

VWhen hearing inpaired individual are conpared MFarl and
et al 1977, Vivien at al 1979 have found few systematic and
reliable difference in mddle |latency wave formconpared to
normal at the sanme suprathreshold intensity |evel.

Late | atency conponent:

Maturation and maturity affect the [atency of these com
ponent. They decrease in latency frombirth to 10 years of
age and lengthen there after. The anplitude increase in
chil dhood and than become stable, eventual |y decreasing wth
advancing age (Cellaway end Hal liday, 1973; Ellingson, Danahy
and Nel son et al 1974; Goodin, Squires and Henderson et al.
1976; Pfefferbaum Ford, and Roth et al. 1980a, 1980b).

Lone | atency conponent:

Latency of the Ps; conponent has been found to increase
as a function of age of subject (Squires, Chippendale and
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Wege et al 1980) |atency difference between young and ol der
subject after the N, conponent but not before (Goodin et al
1978a) .

Age effect on auditory brainstemresponse (ABR):

The peak of wave V can be neasured fromthe peak to
wave |.  Tha usual time differerence between peak V and
peak | is about four mlisecond and is remarkably consis-
tent especially in normal subject.

Rowe (1978) and Beal gl ery and Hel drake (1978) investi -
gated the effect of age and sex upon wave | atencies. Rowe
(1978) denonstrated significant difference between young
and ol d subjects. Wil e Beagler and Shel drake (1978) found
significant difference in regard to sex, but not in regard

of age.

Rosenhanmer et al (1980) found no significant |atency
differece between male and fenal e anong the ol d subject.
Shorter peak latencies in femal e who are bel ow 50 years than
man and it was not significant above the age of 50 years.

Rosenhemmer et al (1980) found an increase of the Ill-v
(and 1-v) interval that was significant within old subjects
but not in young ones, when the click intensity is reduced
from80 to 60 dB SPL(Qick rate 22.5/sec).
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I n subject with normal hearing, latency increased by
0.2 nsec. ever the age range from25 to 55 years. In the
same group anplitude of wave V was decreased about 10 percent
(Jerger and Hall, 1980).

Rosenhanmer at al (1980) found that |-V peak |atency
was conatant and independent of hearing | oss and age.

McCandl ess (1982) found that the latency ef wave V was
alightly longer for elderly subjects than for younger one.

Maurizi et el (1982) found a significant prolongation
of I-Vinter peak latency in old person wth preabycusis
i ndi cating age rel ated change not only involve the end organ
but al so brain stemstructure.

Rosenhal |, Pederson and Doteval | (1986) in their study
reported age related delay of the later ABRwave (I1V, V) wth
age was particularly pronounced for individual of both sexes
with slight to noderate hearingloss. Wave | and wave |11 also
shown | engthened latencies with age but to a | esser extent
than the later wave. The |-V inter peak latency is signifi-
cantly prolonged with age particularly for individual with
slight to nmoderate hearing |oss.
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VETHODOL OGY

The aimof the present study is to establish pattern
of hearing |l oss at the inmates of ol d age hone as a fanc-
tion of age and to study ot her audi ol ogi cal nani festation
exhi bi ted by t he group.

Qb ect s:

Atotal of 50 subjects were sel ected anong i nnat es of
ol d age hone. Age range of the subjects were from50 years
to 80 years. Subjects were categorized into three groups
50 years to 60 yearay 60 years to 70 years and 70 years to
80 years based on their chronol ogical age. Al the subjects
were otol ogically nornmal and had no otol ogi cal conpl ai nt of
any sort of hearing | oss. A sanple of history sheet used
togather their infornation is given in append x-A

Equi pnent s:

For obtai ni ng pure tone threshol ds a singl e channel
di agnosti ¢ audi onet er (Danpl ex) w th ear phone (TCH 39) set
I n supra-aural ear cushion (Mk41/ AR was used for all the
subj ect s.

The instrunents were calibrated as per ANS (1973)
standards of the audi oneter was nai ntai ned usi ng Bruel and
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Kj aer calibration unit which consisted of an artificial ear
(B&K 4152), sound |evel neter (B& 2203) with an octave
filter set (B& 1613), in a sound treated room Periodic
cheking was enpl oyed to keep the unit in calibration
throughtout the period of study. The procedurad used in
calibrationis given in Appendi x-B.

An inpedance neter (Madsen OB 822) equipped with ear-
phone TDH 39) aet in supra aural ear cushion (MX41/ AR) was
used for inpedance screening

Test environnent:

Pure tone testing, tone decay teat and inpedance screen-
ing was done in a roomwhose ambi ent noi se was neasured usi ng
a sound level neter (B& 2203). the noise |level was found
to be sufficiently lowas not to interferes with threshold

testing.

Test procedure:

| npedance screeni ng:

For each subject tynpanonetry, conpliance and reflexo-
metric neasurenent were done to rule out mddle ear pathol ogy.

Tynmpanogramwas obtained with a 220 Hz probe tone for
both ears of the subject. Then, the contralateral reflex
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t hreshol ds wer e neasured, for frequency rangi ng from250 Hz

to 4000 Hz at octave intervals.

Subj ects, who had a normal pressure peak (+ 50 mm H,0)
and refl exes present in both ears, were included for the

st udy.

Pure tone testing:

The conventional procedure was used for pure tone test-
ing and threshol ds were obtai ned using the nodified Hughson
and West | ake procedure (Carhart and Jerger, 1959). The pure
t one t hreshol ds were obtai ned for seven frequenci es rangi ng
from250 Hz to 8000 Hz at octave intervals. Both ears of
t he subjects were tested once at atinme. S mlarly bone
conduction threshold were al so obtained. Prior to comence-
ment of testing the instruction given to the subject wore

as foll ows:

| amgoing to tost your hearing, by presenting different
kind of test tone to your ears, through the earphone. First,
the tone will be presented at a |evel you can wall hear. As
soon as you hear the tone raise your finger and hold it up
as long as you are hearing the tone. As soon as you donot
hear the tone, put the finger down i mediately. Level of the
tone will be varied but each tine the tone is heard, even for
the faintest you should indicate. Only one ear will be tested

at atinme. Are you ready?
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Procedure for tone decay test:

A sen and Nof fsinger's (1974) conpl et e tone decay t est
was admnistered to all the subjects. Here the toneis
present ed continuously at 20 dB SL at 500 Hz, 1000 Hz, 2000 Hz
for one mnute. Wen the subjects fails to hear the tone
intensity of the tone will be increased by 5 dB step w t hout
Interupting the tone until the subject hear for one mnute.
Test shoul d be continued until 35 dB SL is reached. |f the
subject fails to hear 60 secs at 35 dB SL, thetest is

termnated. Tone decay test is positive.

Subj ect was instructed. The subject is seated in an
arnthair and told to naintai n el bow contact with the arnest
while heis signalling. Heistrainedtorise his arm
perpendi cular to arneat if he perceives the stimlus as
tonal, tolower it to a45° angle if the stimlus | ooses
tonality but renmained audible and to | ower his armto rest
position if the sound becone conpl etely inaudi ble. The
patient is cautioned agai nst adj esting earphone or chew ng

whilethetest is in progress.
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Definition of terns:

Air conduction: This refer to the node of |istening where

t he auditory/acoustic stimuli are transmtted to the inner

ear through external and m ddl e ear

Audi ogram The audiogramia the graph on which pare tone
threshold are recorded. It usually has provision for recording
t hreshol ds at octave and sene half octave interval from125 Hz
t hrough 8000 Hz. Pure tone audi ogramhad fol |l owi ng charact e-
riatics, frequency in Hz shoul d appear al ong the absci ssa on

a logarithmc scale and hearing level in dB shoul d appear

along the ordinate or a linear scale.

Frequency: The nunber of cycles per second of a wave or other

peri odi ¢ phenonena.

Intensity : The nmagni tude or degree of tension activity or
energy; refers to the neasure of the energy flow acting to

produce a sound wave.

Presbycusi s: The dimnution of hearing acuity associated with

ol d age.

Tone decay: Change in tonality and audibility of the stimlus

w thin one m nute.
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RESULTS

The data was coll ected for pure tone air conduction and
bone conduction threshol dS for 50 subjects frominmates of
old age hone in right and | eft ear separately at 7 test fre-
gquencies i.e. from250 Hz to 8000 Hz at octave intervals.
Then statistical analysis was done. Measures of nean, nedi an
and standard devi ati on was conputed for each age group for
each ear at all test frequencies for both nmal es and fenal es,
Medi an val ues were conputed for plotting the audionetric

curve.

Audionetric profiles for males and fenmales, for three
age group was prepared by plotting the nmedi an threshol d val ues
for respective age groups as a function of frequency. The

profiles for the right and |l eft ears are given separately.
Anal ysi s of data has been presented bel ow

Ef fect of age:

Mean hearing thresholds presented in tables 1 to 4
I ndi cate that hearing thresholds increase with increase in
age. St andard devi ation which is conputed for neasure of

variability reveal ed greater variability as age increases.

Audionetric profiles also shows the age effect which
I's manifested by a horizontal and vertical shift in the

audi onetric centre for the whol e sanpl e.



47
There is significant increase in threshold was observed
with increase in age across all frequencies in right and |eft

ears and for both nal es and f enal es.

Ef fect of sex:

I n general, nean hearing threshold for mal es and fenal es
did not show any difference as such. Muxi mumshift in threshol d
was observed between 5th to 6th decade in femal es where as it
was between 6th to 7th decade in the male. Fenales of 60 to 70
years consistently showed hi gher threshold across all frequen-

cies conpared to nal es.

Maxi mum heari ng | oss was observed at 8000 Hz in both
mal es and fenal es. Increase in hearing | evel in nmales and
femal es was equi val ent at | ow frequency but at high frequency
the increase was nore in males than in fenal es. St andard
devi ation scores, also showed an increase in variability with
age in both males and females. Average increase in variability

was slightly nore in females than in nmal es.

Audi onetric profile for mal es and fenal es does not show

a consi stent sex difference across frequenci es and age groups.
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Tone decay test:

Conpl et e tone decay test of sen and Nuffsinger's
(1974) was admnistered. Al of the subjects did not show

any tone decay at the frequency range 500 Hz, 1000 Hz, and
2000 Hz.
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Fr equency

250 Hz

Mean
Medi an
S D

500 Hz

Mean
Medi an
S. D

1000 Hz

Mean
Medi an
S. D

2000 Hz

Mean
Medi an
S. D

4000 Hz

Mean
Medi an
S. D

6000 Hz

Mean
Medi an
S. D

8000 Hz

Mean
Medi an
S. D
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50-60 years| 60-70 years 70- 80 years
23.75 25 29
22.5 25 27.5

6.8 16. 73 13.1
26. 8 27. 85 32.5
25.5 30 30

7.5 13. 32 13.15
31.9 32. 14 40.5
32.5 35 40

7.1 13. 05 13. 21
36. 25 37. 14 44.5
35.5 40 42.5

6.5 13. 05 10. 59
40. 6 40 51
40. 5 45 47.5

7.26 13.6 13. 19
43.5 44. 28 52
42.5 40 50.5

5.5 12.9 13. 45
47.5 50 59.5
45. 5 50 55.5

7.9 12. 8 14. 00

Mean, nedi an and Standard devi ati on scores at 250 Hz, 500 Hz,

1000 Hz,
mal es of

2000 Hz,

4000 Hz,
t hree age groups.

- S D - Standard devi ati on.

6000 Hz and 8000 Hz for right ear
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Fr equency 50- 60 years 60- 70 years 70-80 years
250 Hz

Mean 26. 25 22.8 31
Medi an 27.5 20 32.5
S. D 5.4 8.39 11. 35
500 Hz

Mean 30 25 33.5
Medi an 27.5 25 35.5
S. D 7.9 8. 86 9.79
1000 HZ

Mean 33.12 24. 2 38.5
Medi an 32.5 25 40.5
S. D 6.5 9.03 8. 67
2000 Hz

Mean 36.9 39.2 44.5
Medi an 37.5 40 45.5
S. D 8.6 12. 65 9.12
4000 Hz

Mean 41.8 45 51.5
Medi an 42. 5 45 52.5
S. D 7.04 9.2 3.16
6000 Hz

Mean 43. 75 47. 8 55
Medi an 42.5 45 52.5
S. D 6.9 9.5 12. 44
8000 Hz

Mean 49, 37 51.4 60. 5
Medi an 57.5 45 60

S. D 7.5 12. 16 12. 76

Mean, nedi an, standard deviation scores at 250 Hz, 500 Hz.
1000 Hz, 2000 Hz, 4000 Hz, 6000 Hz, and 8000 Hz f or
| eft ear of nmale at three age groups.

S.D- Standard Devi si on.
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Fr equency 50-60 years 60- 70 years 70- 80 years
250 Hz

Mean 23.3 22. 66 30
Medi an 20 20 27.5
S. D 4.7 11. 32 13. 09
500 Hz

Mean 26. 7 23. 66 37.5
Medi an 25 20 37.5
S. D 6.7 16. 02 11. 69
1000 Hz

Mean 21.6 24. 33 41. 07
Medi an 20 20 40. 05
S. D 10. 2 13. 74 14. 29
2000 Hz

Mean 31.7 26. 33 47. 14
Medi an 30 25 42. 5
S. D 6.2 11. 09 17
4000 Hz

Mean 45 46 53.5
Medi an 40 45 50.5
S. D 7.07 14. 90 17.91
6000 Hz

Mean 45 51. 66 52.14
Medi an 40 52.5
S. D 7.07 50 16. 76
8000 Hz 14. 22

Mean 50 59 59. 6
Medi an 45 58 60. 5
S. D 7.07 19. 56 16. 41

Mean, nedi an and standard devi ati on scores at 250, Hz, 500 Hz,
1000 Hz, 2000 Hz, 4000 Hz, 6000 Hz, and 8000 Hz, for right
ear femal e at three age groups.

S D - Standard devi ati on.
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Frequency 50- 60 years 60-70 years 70-80 years
250 Hz

Mean 20 20 30
Medi an 15 20 27.5
S. D 7.07 8.01 13. 09
500 Hz

Mean 25 20 37.5
Medi an 20 20 37.5
S. D 7.07 8.01 11. 69
1000 Hz

Mean 26.7 23.00 41. 07
Medi an 25 20 40.5
S. D 6.2 11. 14 14. 29
2000 Hz

Mean 36.6 27 47. 14
Medi an 40 25 42.5
S. D 4.7 15. 50 17
4000 Hz

Mean 51.6 52.6 53.5
Medi an 55 55 50.5
S.D 4.7 14. 8 17.91
6000 Hz

Mean 51.6 51.6 52. 14
Medi an 55 55 52.5
S. D 4.7 14.7 16. 76
8000 Hz

Mean 56. 6 56. 6 59. 6
Medi an 60 65 60.5
S. D 4.7 20. 15 16. 41

Mean, nedi an and standard devi ati on scores at 250 Hz,
500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, 6000 Hz and 8000 Hz
for left ear female at three age groups.

S. D - standard devi ati on.
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D SOUSS ON

Effect of age:

A significant effect on the hearing acuity was observed
in the ol der age group. The degree of hearing inpairnent
with age was nore at hi gh frequencies in both nen and wonen.
This finding is in agreenent with findings of several other
studi es (Corso, 196;7? Coetzinger, 1961; Sel h and Kacker, 1971
Punnan, 1976; Indrani, R 1981).

In the study by Corse (1963), the hearing acuity was
within 20 dB at | owfrequencies (250 Hz, S00 Hz, 1000 Hz,
and 1500 Hz) even in the ol dest age group.

Results of the present study varies slightly from
Corso's (1963) findings. From50 years to 70 years age,
group threshold within 30 dB at frequencies | ower than 1000 Hz,
In the ol dest age group that is 70 years to 80 years at
600 Hz, itself threshold is above 30 dB. This inplies that
onset of hearing |loss as a function of age is frequency
dependent. Fieldman and Reger's (1967) study supports the
above contention. In their study, the subject's age group
was 20 years to 29 years and 50 years to 89 years, they found
a high frequency loss in the 50 years to 89 years age group.
In the age group of 70 years and above noderate | oss with
slight involvenent of |ow frequenci es was observed and beyond

80 years an involvenment of all frequencies was reported.
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The study by Corso (1963) reveal ed the | oss at 1000 Hz
was found to be simlar for nmen and wonen, but at frequencies
above 1000 Hz, the mal es showed nore | oss conpared to t he

f enal es.

H nchclife (1959) also found hearing of wonen of 18
years to 54 years of age to be better than those of the nen,
at frequencies 3000 Hz, 4000 Hz and 6000 Hz. In the ol der
man, the difference was significant even at 2000 Hz, and

8000 Hz.

In the present study al so the hearing for high frequen-
cies was found to be slightly poorer in nales conpared to

t hose of fenal es.

The increase in hearing level with age was found to be
nore for high frequencies conpared to |low frequencies. In
the present study, the increase inhearing threshold with age
was about 25 dB at 250 Hz where as it was about 60 dB at
8000 Hz. Several studies along this |ine have reported
simlar findings. dorig et al (1957) found a 3 dB increase
In the nedian threshold at 500 Hz. In Corso's (1963) studies
the increase in hearing level at 250 Hz and 8000 Hz was 2 dB
and 10 dB respectively. The elevation of threshold with age

at 250 Hz and 8000 Hz was greater in the present study.
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E fect of sex:

The finding of difference in threshold between nen and
wonen general |y support the finding of others. Specifically
the finding that wonen have significantly better threshold
than men at 2 KHz and higher is consistent with previously
publ i shed report (Corso, 1963; Galli and Qorig, 1964,
dorig and N xon, 1960; Lilienfeld and Lilienfeld, 1980;
Mol | er, 1981; Rowl and, 1981; Szanto and | onescu 1983).
Present study could not find any significant difference
bet ween nen and wonen at | ower frequencies does not support
t he suggestion nade by sone of the investigators (Corso,
1963; Harford and Dodds, 1982) that elderly nmen have better

threshold at | ower frequencies than to elderly wonen.

Wi | e ot her studies have found sex differences in
hearing thresholds, only Corso, (1963) has shown that audi o-
metric configuration also differ by sex. This findings with
respect to sex differences in audionetric configuration are

consistent with his result.

It is unlikely that differential noi se exposure can be
used to explain the sex difference found. There m ght be
sex difference in noise exposure due to difference in sex

rol e which this study was not designed to uncover, because

men are nore exposed to tear and shear of noi se than wonen.
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Corso (1963) and the results of the present study suggest
that there is indeed real difference in the audionetric confi -
guration of elderly man and wonen. Based on these data as
on present study, it is interesting to note that whil e hearing
threshol d of nmen did not decrease systenatically from age group
to age group, there did seen to be a systematic decrease in

hearing threshol d fromyoungest to ol dest age group of wonen.

Tone decay:

The findings of the present study isquiteagreenent to
that of Zingers (1962) study. He failed to obtain any signi-
ficant decay in nmen and wonen in the 8th, 9th and 10th
decade of life. Hi s conclusion was that degenerative changes
in the cochlear and its neurons arenot dom nant ractors in
t he devel opnent of prebycusis. Goetzinger (1961) has al so
failed to obtain any significant decay in eases with presbycusis.
Possi bl e explanation for individual variation in tone decay
test could be applied to the degenerative changes taking pl ace

at various levels of the auditory system
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SUWARY AND CONCLUSI ON

Present investigation was undertaken to study the age
and sex variation if any in hearing by pure tone as well as
t one decay anong a group of subjects in the innmates of old
age hone. A sanple of 50 subjects (25 nmal es and 25 fenal es)
of age ranging from50 years to 80 years were selected from
the inmates of an old age hone. The sanple was categorized
into three groups, 50 years to 60 years, 60 years to 70 years

and 70 years to 80 years.

Ceneral history was taken to rule out m ddl e ear patho-
| ogy, ototoxicity noise exposure and ot her significant problem
for each subject. Pure tone air conduction and bone conduc-
tion testing tone decay test and inpedance audionetric testing
was done in a roomwhose anbi ent noi se | evel was neasured
using a sound | evel neter (B& 2203) wi th associ ated m crophone
and filter set. Data was presented graphically and anal yzed

statistically.

Resul ts obtai ned were as foll ows:
Sensitivity for pure tone decrease as age advances and fre-
quency of hearing | oss increases. The dependency of hearing
acuity on frequency was nost nmarked in ol der age groups as
age increases. Variability was found to be nore at high

frequencies and in ol der age groups.
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Wth respect to sex difference wonen were found to have
significantly better threshold than nmen at 2 KHz but this

study could not find any sex difference at |ower frequencies.

Regardi ng tone decay results present investigation showed
that findings are quite in agreenent wi th those of other studies
(Coet zi nger, 1961, Punnan, 1976) who failed to obtain any
significant decay. The conclusion was that the degenerative
changes in the cochlea, and i n t he neurons are not dom nant
factors in the devel opnent of presbycusis and that degenera-

tive change take place at various |evel of auditory system

Concl usions are as fol | ows:

1. There is a progressive reduction in sensitivity of hearing
subj ects as a function of age.

2. Ceriatric popul ation has greater prevel ance of high fre-
guency hearing | oss.

3. Males and fenal es have common age rel at ed change.

4. It is not possibleto detect pathol ogi cal changes at

retrocochl ear structure, if any, by tone decay test.
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APPENDI X- A
Name: Age:
Addr ess:
1. EAR conplaints:

1) Hearing Loss

2) Earache

3) Ear discharge

4) Ear bl ockage

5) Tinnitus

6) Bl eeding fromear

7) Other ear infection

67

Sex:
Educat i on:

Qccupati on

Do you have troubl e communicating wth your famly because

of your hearing problenf

Does your famly make decisions for you because of your

hearing probl enf?

Does your fam |y get angry or annoyed with you because of

your hearing problenf

How of ten does your famly visit you?

How often do you visit your famly?

Do you get upset when you cannot hear or understand what is

being said?
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Does your famly know you get upset?

Do your friends know you get upset?

Do you think your famly, your friends, and the staff
understand what it is |ike to have a hearing problen?

Do they avoid you because of your hearing problen?

Do they hesitate to ask you to socialize with thenf

Do you avoid comuni cating with other people because of

your hearing problenf

Do you communi cate with your roommate ?

Do you conmuni cate during the social activities in the hone?

Do you conmmunicate with visiting famly or friends?

Do you feel relaxed in group comunicative situations?
Do you get nervous when you have to ask people to repeat
what they have said if you have not understood thenf

Do you watch facial expressions?

Do you wat ch gestures?

Do you have a hearing aid?

Do you wear your aid?

Do you think you need hel p in overcom ng your heating problenf

Do you think this home provides adequate activities to make
you want to communi cate?

Can a person inprove his comunication ability by using |ip-

reading (or speechreading), which means watching the speaker's

|'i ps, facial expressions, and gestures when he's speaking

to you?
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Ref | ex t hr eshol ds 250 500 1K 2K 4K

R ght (phone)
Left (phone)

Pure tone (A r-conduction and bone-conducti on)

Pure tone 6K 8K

threshol ds 250 500 1K 2K 4K
R ght ear (A O

Left ear (AQ
Ri ght ear(B/ Q
Left ear (B/ O

Tone decay test:

500 HZ 1000 Hz 2000 Hz

R ght ear

Left ear
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APPEND X- C

Procedure adopted for the calibration of the audi oneter

was as foll ows:

For the calibration of intensity the test earphone
(TDH 39) of the audioneter was coupled with an artificial
ear (B&K type 4152 wi th condenser m crophone type B&K 4144).
This systemwith preanplifier was then connected to a audio
frequency anal yzer (B8 2107). The attenuator dial of audio-
neter was set to 70 dB HTL, then the out put of the audi oneter

was checked at each frequency from250 Hz to 8000 Hz.

For checking linearity of the attenuator, the same set
up for intensity calibration was used. Here at frequencies
at 500 Hz, 1000 Hz and 4000 Hz attenuator dial readi ng was
increased in 5 dB steps, and oncomtant SPL readi ng wer e not ed.
To ensure accuracy of the test frequencies, the out put ear-
phone was fed to a frequency counter (Radart 203) naintaining

intensity as a constant |evel.

The frequenci es were sweeped from 250 Hz t hrough 8000 Hz.
The corresponding read out for each frequency was noted. The
devi ation were found to be within permssible limts. D stor-
tion nmeasurenent were nade and was found to be within permssible

limts.
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The frequency response of the earphones was al so deter-
m ned. The out put frombeat frequency oscillator was given
tothe artificial ear (B& 4152). The out put fromtest ear-
phone (TDH 39) was given to an audi o frequency anal yzer
(B& 2107). The out put from anal yzer was givento a | eve
recorder (B& 2305). As the beat frequency oscillator
scanned through the frequency range from20 Hz to 20 KHz
t he graphi cal recording of the frequency response of the ear

phone was obt ai ned.
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APPENDIX -D

Anbi ent noi se neasur enent :

Anbi ent noise in the test roomwas neasured usi ng a sound
| evel neter (B&K 2209) with an half inch condenser m crophone

(B&K 4165) and octave filter set (B& 1613).

The noi se neasurenent were done at 'A and 'C weighting
net wor ks, and at frequencies 250 Hz to 8000 Hz, at octave

I nterval s.

Noi se levels in dB (c) scale was 33 dB, the noise at each

octave frequency has been given in table bel ow

Central frequency SPL val ues i nside | SO (1964) speci -
of the octave t he test room fication SPL
band i n Hz. Ref . 0.0002 dyne/ val ues in audi o-
metric roons.
cnf Ref. 0. 0002 dyne/
cnt
250 24 25
500 20 26
1000 16 30
2000 18 38
4000 15 51

8000 15 56




