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CHAPTER- I

| NTRCDUCTI ON

The audi otory brai n-stemresponse (ABR audi o-
netry is of great interest today in the field of audio-
| ogy, otology, neurology, neuro-otology and i s probably

one of the nost exciting advances in H ectric Response

Audi onetry. (ERA

It is an objective way of assessing hearing in
all types of cases including difficult to test because,

it is not affected by sleep & sedation.

The pioneer investigators in this field - LEV &
SCHVER (1972), JEWETT & WLLI STON (1971) draw ki nd
attention to the series of six or seven snmall waves
during the first 10 ns which coul d be recorded from
ear|l obe - vertex electrodes in response to a series
of small stimuli, either wide band clicks or high fre-
guency tone bursts. A large series of stimuli (usually
2000) is used and the response is extracted by neans

of 'on-line' averaging.

JEVETT (1971) naned first 5 waves usi ng Roman
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nunmerals froml to V and the sone waves have been

nunbered by SCHVER (1972) 1 to 3, then 4a & 4b.

The five waves are generally agreed to have

the foll ow ng provenance:

I fromthe Auditory trunk;
I from cochl ear nucl eus;
Il fromthe superior olivary conpl ex;

IV fromthe nucleus of the lateral | emniscus
and the permanent wave;

V fromthe Inferior colliculus.

Fol I owi ng the JEWETT & WLLI STON report in 1971,
nunerous investigators have studied the ABR in subjects
with nornal hearing and a range of Gol ogic and
Neurol ogi ¢ disorders. The devel opnental aspects of
the ABR in neonates, infants, and young children

are also wel |l established.

Changes of latency of wave Vw th age in very
young infants, indicating naturati on of the responses
(SHULNAN, GALAMBCOS & GALAMBOS, 1975), wi th advanci ng
age there will be changes in response |atency in the

case of adults.
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As cited by JAVES JERGER & JAMES HALL: (1980)

"“In contrast to the interest in the devel op-
ment al chan?es in the ABR, the potentia

I nfl uence of aging in adults has received
remarkably little attention. Age is an

| nportant factor in behavioural audionetry.
The age rel ated decrease in pure tone
sensitivity for higher frequencies and in
sone patients, lower frequencies is well
docunented. Depressed perfornmance in
speech understandi ng for both single

wor ds and especi ally sentences in conpe-
tition is associated with aging. Age is

al so a factor in inpedance audionetry
static conpliance decreases as a function
of age. Wth increasing age, acoustic
refl ex threshol ds usual Iy 1 nprove

slightly for pure tone signals and are

el evated for noise signals even in subjects
wi th nornmal hearing. Consequently, the

noi se-tone difference (NID ) is decreased
as a function of age. Recently, GERSDORFF
reported decreased anplitudes for crossed
and uncrossed acoustic reflexes again in
subjects with nornal hearing sensitivity.
In view of these docunented age effects

I n other aspects of auditory function,

It seens reasonabl e to suspect an age
factor in the ABR'

The avai al bl e data have been controversi al
about the role of age. RONE (1978) and BEAGQEY &
SHELDRAKE (1978) investigated the effects of age
upon wave | atencies. RONE denonstrated significant
di fferences between ol d and young subjects, while
BEAGLEY & SHELDRAKE (1978) did not find significant

differences in regard to age.
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STATEMENT OF THE PROBLEM  The present study

was conducted to examne the changes in |aterncies
and anplitudes in the geriatric population with

nearly nornal heari ng.

The present study was carried out and find

answers to the follow ng questions:

1. Does the Latencg_of br ai nst em r esponse
in geriatric subjects differ fromthat
of adul ts?

2. Does the anplitude of brainstem responses
in geriatric subjects differ fromthat of
adul ts?



CHAPTER - 11

REVI EW CF LI TERATURE

The effects of aging process on Hearing sensitivity.

whi ch show thal (he aging. process affects
hearing sensitivity and the followi ng are
the excerts fromhis article:

"The incidence of hearing loss in the elderly
popul ation is significantly high and the nost common
cause of hearing loss is presbycusis, or the |oss of
heari ng due to agi ng process (SATALGFF 1966) .
Presbycusi s nmani fest changes in the entire auditory
system (SCHXKNECHT, 1955). Presbycusic defict seen
I n many cases is gradually sloping, gradually pro-
gressive, high frequency sensorineural hearing | oss.
The loss increases gradually at first and then
accelerates nore rapidly with increasing ages,
especially for the higher frequencies (BERER el al.,
1977, CORSO 1963? LCR G & NI XON, 1960; GLCR G &

Nl XON, 1962; G.OR G & ROBERTS, 1965? ROBI NSON AND
SUTTQN, 1979? SPOOR 1967) & is bilaterally symre-
trical (DAYAL, KANE, & MENDELSCHN, 1970? KLOTZ &

KI LBANE, 1962? SATALCFF & MENDUKE, 1957). But not

al | presbycusic hearing | osses follow the typical

audi onetric configuration. DAYAL et al (1970) found

a 31%i ncidence of flat audionetric congigurations
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I n the presbycusic sanple. SCHXKNECHT (1964, 1974,
1975) has described 4 different types of presbycusis
(sensory, netabolic or strial, nechanical or cochl ear
conductive & neural). Sensory presbycusis is chara-
cterized by an abrupt high frequency | oss; netabolic
presbycusis is characterized by a flat audionettric
patterns; mechani cal presbycusis is assocated with

a gradual |y sl oping high frequency | oss; and neural
presbycusis is inplicated when speech di scrimnation
ability is poorer than woul d be expected fromthe
audiogram An individual's audionetric pattern does
tend to staty the sanme over tinme, even as the hearing

| oss progresses (DAYAL & NUSSBAUM 1971).

The agi ng person may have hearing |oss from
presbycusi s, noise induced hearing loss (NH), &
chronic mddl e ear disorder (SURJAN DEVALD, &
PALFAL |, 1973). PLOW (1978) suggested that 24%
of the popul ation is handi capped at the age of 65,
over 30%by age 70; & 50%by age 75. LIDEN (1967) &
ANl ANSSON (1974) have denonstrated that persons wth
hi gh frequency hearing | osses are handi capped in
noi sy situations, even if their hearing for 500,

1000 & 2000 Hz is essentially nornal.
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CARHART (1958) descri bed BERNERO EFFECT AND
he suggests that reduced bone-conduction response
at 500 Hz is nore likely a reflection of central
audi tory dysfunction. GQCORIG & DAVIS (1961) descri bed
a high frequency air-bone gap that they ascribed to
an age—+el ated increase in stiffness of the cochl ear
partition. The air-bone gap was in evidence at
4000 Hz and increased from 10 dB at 50 years of
age group to 40 dB by 80 yea s of age group.

NlXON, GLORIG & H GH (1962) have found ai rbone
gap at 4000 Hz only and it was not due to noise
exposure and they suggested that the conductive
conponent was related to pathol ogi c changes in the

connective tissues of the mddle ear*

ROBEN et al ., (1962) suggested that the pres-
bycusi ¢ changes were related to genetic factors,
vascul ar reactions and differences in netabolism
and nutrition. Increased stress & environnental
noi se associated with nodern civilization play a
role in the age-rel ated changes in hearing sensi-

tivity.

The peripheral sensitivity loss differs for
men and wonen in terns of age of onset (OORSQO 1963a,
1963b) - where reduction in hearing sensitivity

devel oped in mal es between the ages of 26 & 32
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years and in fenales at about the age of 37; rate of pro-
gression (QORSO 1963 a, 1963 b) where the rate of progression
was greater in fenales and audionetric configuration

OCCRSO 1963a, 1963b) - where wonen exhi bited poorer |ow
frequency hearing than nen where as nen showed better

hearing for the low frequencies. This was supported

by GQCETZI NGER et. al (1961).

ACCOUNSTI C | M TANCE:

M ddl e ear system becone increasingly conpliant upto
mddl e age and then stiffens with further aging (ALBERIT &
KR STENSEN, 1972? JERCER JERGER & MAULDIN, 1972). BLOD &
GREENBERG (1977) found decreasing admttance w th increasing
age in subjects age 50 and ol der. BEATTIE & LEAMY (1975)
found admttance to be higher in their elderly (age 60-78)
as conpared to their younger (age 17-29) group. Sone
I nvestigators have shown no i mmtance changes as a fun-
ction of aging (NERBONNE et.al 19787 THOWSQON, SILS,

RECKE, & BU, 1979). In all these studies, subjects

had nornmal hearing or sensorineural |osses.

JERGER et.al (1978) found decreased acoustic reflex
threshol ds for pure tones and no change in acoustic

reflex thresholds for white noise with increasing age
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in normal hearing subjects. SILMAN (1979a) found no
differences in acoustic reflex thresholds for puretones
bet ween young and el derly normal hearing adults, but
found increased acoustic thresholds for white noise

in the elderly subjects. THOWSON, SILS, RECKE, & BUI
(1980) found no changes in acoustic relex threshol ds
for either puretones or filtered white noise as a fun-
ctionof age for normal hearing adults, but didfind
decreased grow h of the acoustic reflex tothese stinul

W th increasing age.

Little is known concerni ng changes in tynpanograns
that m ght be related to the ag-ing process. An increased
i nci dence of tynponogram types associated with osscicul ar
abnormalities (i.e., stapes fixation) is observed with

advanci ng age (JERCGER, 1970).

LOUDNESS & ADAPTATI ON:

the alternate binaural |oundness bal ance (ABLB) test
cannot be used for listeners with presbycusis since their
hearing is bilaterally symmetrical. Recruitnment was
meqsur ed by PESTALOZZA & SHORE (1965) & HARBERT, YOUNG &
MENDUKE (1966) in elderly subjects using the nonaural

bi - frequency | oudness bal ance (M.B) test. They found
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many el derly subjects who did not show recruitnent on

this particular test.

JERGER, SHEDD, & HARFCRD (1959) found a w de range
of short increnment sensitivity index (SISI) scores in
presbycusi c patients. Young & Harbert (1967) have not
found di fferences between presbycusis and various cochl ear
etiologies for SISl scores across a range of sound pre-
ssure levels or at high levels. BERGHOLTZ, HOOPER, &
MEHTA (1977) have found little agreenent between the
recrui tment indices of acoustic reflex SL & el ectro-
cochl eogr aphi ¢ i nput-output curves and al so found no.
consistent pattern of recruitnent in listeners with
presbycusic hearing | oss. JERGER (1973) have found no
differences in the speech discrimnation scores of re-
crutting and non-recruiting elderly |listeners, using

SL level of the acoustic reflex as the recruitnent neasure.

ADAPTATI ON

Many investigators have used BEKESY audi onetry or
tone decay tests to nmeasure adaptation. Bekesy tracings
are usually Type | or Il (nornmal or cochlear site of
| esion) for presbycusic subjects (HARBERT et.al 1966;
JERGER, 19607 JCKI NEN, 1969, 1970)and show no abnor nal

fatigue. Forward vs. backward Bekesy traci ngs di dnot
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show evi dence of abnornmal fatigue (JGKNEN & KARJA, 1970).
The anount of adaptation usually seen on clinical tone
decay tests is 30 dB or less (GANG 1976; GIAEVENES &
SCHCEL, 1969; QCETZI NGER, PROUD, D RKS, & EMBREY, 1961;
HARBERT, YOUNG & MENDUKE, 1966; CLSEN & NOFFSI NGER, 1974),
agai n consi stent otheretiol ogi es associated with a cochl ear
site of lesion. WLLEFCRD (1971) reported abnornal tone
decay for only a snmall nunber of elderly subjects. Thus,
presbycusi ¢ subjects usually do not show t he abnor nal
fatigability that woul d be expected with a retrocochl ear
site of lesion, but it is inportant to nmeasure rate as wel |

as anplitude of adaptation (WLEY & LILLY, 1980).

FREQUENCY ANALYSI S: Auditory anal ysis of speech signals

clearly is dependent upon frequency anal ysis w t hout good
frequency analysis abilities. Speech discrimnation
abilities are inpaired (GENGEL, 1973; LINVILLE & BRANDT
1980) .

Frequency discrimnationtendsto be poorer as the
hearing | oss increases (RCSS, HUNTI NGTAON, NEWBY & DI XON,
1965; ZUREK & FORWVBY, 1979), in case of cochl ear pathol ogy
both for frequency nodul ated (FM signals (FILLING 1958;
MEURMANN, 1954; ZUREK & FORMVBY, 1979) pul sed si nusoi ds
(BUTTER & ALBRI TE, 1956; CGENCEL, 1973; RCSSet., al., 1965).
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MEURMANN (1954) & FILLING (1958) have studi ed frequency
discrimnation with FMtechni ques in elderly hearing
inpaired |listeners. MURVANN have found that the DLFs

at 20 dB SL for 125-4000 Hz were larger than nornmal in
aging listeners, but certainly were no larger that the
DLFs for listeners with neniere's disease or young |is-
teners with sensorineural hearing |oss who had poorest
hearing sensitivity. Filling have hound that the DLFs

at 20 dB SL for 125-8000 Hz were worse for ol der |isteners.
FI LLI NG have concl uded that the DLFs may show adverse
effects on aging even before a loss of hearing sensitivity
I's observed. KON G (1957) has found the same thing as
FILLING for pul sed sinusoids that 40 dB SL for 125 - 4000 Hz

w th constant stinulus nethod.

Psychophysi cal tuning curves (another neasure of
frequency anal ysi s) show abnor mal br oadeni ng, abnor nal
shape, and loss of the tip in regions of hearing |oss
(FLCRENTINE, 1978; HCEKSTRA & RI TSMA, 1977; LESHONTZ &
LI NDSTROM 1977; LESHON TZ, SI NDSTROM & ZUREK, 1976;
TYLER, FERNANDES & WOOD, 1980) (VEl GHTVAN, McGEE, &
KRAMER, 1977? ZWCKER & SCHORN, 1978). They can al so
show abnornalities in regions of normal hearing sensitivity
(MLLS, GLBERT, &ADKINS, 1979? WGIATMAN et., al, 1977),
especially if there is a sizeable |oss for higher frequencies

(NELSON, 1979). Tuning curves for hearing inpaired |isteners
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showed greatly reduced frequency selectivity (ZWCKER &
SCHORN, 1978).

Loudness neasure of critical band width (CBW (another
nmeasure of frequency analysis) in 20 presbycusic |listeners
who had fairly flat audi ograns showed normal CBWs (BOND NG
1979 d) . The magni tude of | oudness sunmati on was reduced
in sensorineural hearing |loss, especially in ears with
recnitment, and the magni tude of |oudness sunmation varied

inversly with hearing loss (BONDING 1979).

SI MULTANEI QUS MASKI NG

Two aspects of simnultanei ous maski ng have been assessed
in experinments with elderly |isteners. One of these, the
critical radio (CR), is the signal to noise ratio at neasured
t hreshol d; and the second, upward spread of masking, is the

extent to which the influence of the masker spreads to higher

frequenci es.

Critical ratios are usually found to be normal for
listeners with cochlear hearing | osses (JERGER, TILLMAN &
PETERSON, 1960; RITTMANIC, 1962), and appear largly unaffected
by a level in either nornmal listeners or listeners with
cochl ear hearing loss (DE BOER & BOAWEESTER, 1974; PALVA,
GOCDVAN & HI RSH, 1953). BILCGER (1973) found critical ratios
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to increase with level for high frequencies for normal hearing
| i steners. NARAOLIS & GOLDBERG (1980) have neasured CR in
five presbycusic listeners for a 1000 Hz tone at 50 dB SPL,

where 4 subjects showed abnormal critical ratios.

Abnornal 'y broad upward spread of maski ng has been
observed for sonme but not all listeners with sensorineural
hearing | osses (De BCER & BOMEESTER, 1974; JERCER et.al ., 1960;
LESHONTZ & LI NDSTRQM 1979; RITTMANI C, 1962; TYLER et.al ., 1980)

JERGER et.al ., (1960) found abnornal spread of nmasking
for adult listeners with sensorineural hearing | oss (cochlear
hearing loss) and the elderly listeners with presbycusis.
However, the elderly listeners did not show greater spread of
maski ng effects than their young counterparts. JERGER (1973)
stated that the problemis attributed to inpaired central

audi tory pathways in the elderly.

TEMPCRAL ANALYSI S

Many el derly listeners have difficulty in understanding
t enpor al | y-degraded speech. Tenporal processing is often
affected by sensorineural hearing | oss (BRANDI & CASKEY, 1978;
CUDAHY, 1975, 1977; CUDAHY & ELLI OIT 1975, 1976; ELLIOIT, 1975;
FI TZA BBONS & W GHTVAN, 1979; HAUSLER, MARR & COLBURN, 1979;
N LSSEN & LI DEN, 1976; HAWKI NS & W GHTMAN, 1978) .
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Tenporal integration: Short duration signals (less
than 200 m sec) requiring increasingly greater intensity
wi th decreasing duration in order to be detected (Brief
Tone Audi onetry). Listeners with cochlear hearing | osses
general ly show reduced tenporal integration (Elliott, 1963;
HARRI S, HAI NES & MEYERS, 1958; OLSEN et. al, 1974; PEDERSEN,
1973, SANDERS & HONI G, 1967, WRI GHT, 1968; TYLER et. al, 1980).
Normal hearing listeners also show shorter tine constants
at hi gher frequencies (WATSEN & GENGEL, 1969), inviduals
with high frequency hearing |oss may not have snaller than
normal tinme constants (CGENGEL & WATSON, 1971). The data
frompresbycusic listeners (CORSO WRI GHT & VALLERI O, 1976;
PEDERSEN & ELBERLI NG 1973) are indistinguishable from

data on younger listeners with cochlear inpairnents.

SPEECH DI SCRI M NATI ON:

a) Speech discrimnationinideal |istening conditions:
JERCER (1973) have found decrease in P B max.,with aging is
simlar to the decrease in absolute sensitivity with aging.
JERGER al so exam ned nmean P B nmax., scores as a function of age
(Eor groups with varying degrees of hearing |oss (grouped
by PT average) and he observed slight decrease in PB max.,

Wi th age when the presentation |evel was sufficiently
intense to overcone the attenuating effect across al

frequenci es.
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LUTERVAN, WELSH, & MELROSE (1966) have found nore errors
for elderly than for young listeners on W22 word |i st
at 40 3B SL. SURR (1977) didnot find any difference

in speech discrimnation scores across age groups with
m | d high frequency hearing |osses for NU-6 word lists
at 40 dB SL. KASDEN (1970) didnot find any difference
bet ween young and elderly listeners with mld - noderate
gradual Iy sloping hearing |osses, at any presentation

| evel .

BESS & TOMNSEND (1977) found age effects in the
speech discrimnation abilities of 556 subjects with
flat hearing | osses, age 14-98. For mld hearing | osses,
t he speech discrimnation ability at 40 dBSL, decreased
very slightly with age. For greater anounts of hearing
| oss, speech discrimnation decreased dramatically with

age.

b) Speech discrimnation for altered speech: Elderely
peopl e general ly experience diffculty with all types of
altered (i.e., frequency related altered, or tenporally
rel ated altered) speech (SCHOWet.al, 1978), but there

are many inconsi stencies across studies.

Discrimnation of LP-filtered speech has been neasured
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by KI RI KAE et.al (1964), and MARSTON & GCETZI NGER (1972)
and di scrimnation of band pass filtered speech by HARBERT
et.al (1966) and PALVA & JOKI NEN (1970), MARSTON & GOET-
ZINGER did not find differences between young and ol der

| i st eners.

The el derly have denonstrated decreased perfornmance
on fast speech (BERGVAN BLUVENFELD, CASCARDO, DASH, LEVITT,
and MARGULI ES, 1976? CALEARO & LABBARONI, 1957), interrupted
speech (BERGQVAN 1975; BERGVAN et. al ., 1976; KK R KAE et. al .,
1964; & MARSTON & GCETZI NGER, 1972), & reverberated speech
(BERGQVAN, 1971; BERGVAN et.al., 1976). There is di sagreenent
about the effects of tinme - expanded and tine conpressed
speech. LUTERMAN et. al., (1966) & SCHON (1970) found that
discrimnation of time - expanded speech was affected by
hearing | oss but not by age. KCORABIC, FREEMAN, & CHURCH (1978)
found poorer performance for elderly listeners in conparison
with young listeners, where the elderly |isteners had hi gh
frequency sensorineural hearing | osses and poorer speech
di scrimnation scores for unaltered speech and the test words

were presented at relatively | ow SLs.

Perception of tine - altered speech for elderly |isteners
with normal hearing sensitivity (Threshold <15 dB | SO at
250 - 4000 Hz) has been assessed by STI CHT & GRAY (1969).

Intelligibility deteriorated progressively in conparison
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with young listeners for increasing tinme conpression.

LUTERVAN et.al ., (1966) found no differences between
young and elderly listeners with simlar high frequency
hearing | osses, but used relat-ively low | evels of altera-
tion. SCHON (1970) found simlar performances anong ol der
listeners with typical sloping presbycusic hearing | osses,
ol der listeners with sizeable hearing | osses, and younger
listeners with sizeable hearing | osses. STICHT & GRAY,
(1969); & KONKLE, BEASLEY, & BESS (1977), however, both
found that with increasinntine - conpression the elderly
hea ing inpaired subjects showed on increasingly |arger
decrenment in speech discrimnation in conparison to young

hearing inpaired subjects.

In listeners with peripheral hearing |osses, the
problemis nuch nore conplex. HARRI S (1960) denonstrated
in young normal |isteners that conbinations of various
types of distortion resulted in worse speech intelligi-
bility. Thus, the results of many of the altered speech
studies using elderly listeners are difficult to interpret
because the peripheral hearing |oss could have accounted
for these effects. KONKLE et.al., (1979) matched audi ograns
across age groups, & they found large effect of age on the

intelligibility of time conpressed speech, especially in
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the nore diffciult listening conditions.

c) Speech discrimnation in noise: SMTH & PRATHER
(1971) found a decrenent for elderly listeners in conparison
to young listeners for speech discrimnation of consonant -
vowel (CY) nonsense syllables across arange of SLs &
signal -to-noise (YN ratios using broad-band noi se.

CORCH K & BURGESS (1977) found a decrenent for their ol der
listeners in conparison to young listeners only for their
nore difficult SN ratios using synthetic sentence identi-
fication (SS) with a conpeting speech nmasker across a
range of nessage - to - conpetition ratios (MCRs). CRCH K &
BURGESS found poor performance for increasingly difficult
listening conditions as was found by STICHT & GRAY (1969)
and KONKLE et.al ., (1977) for tine conpressed speech whereas
SM TH & PRATHER (1971) didnot find increasing difficulty

in the nore diffcult conditions for elderly subjects when

conpared to young |isteners.

SURR (1977) found no difference in speech discrim-
nation scores in noise anong 100 |isteners, age 30-90, with
mat ched audi ograns, and simlar results were reported by
CLSEN & CARHART (1967) & TILLMAN et.al., (1970) for a snaller
sanpl e of |isteners whose audi ograns were not nat ched.

HAYES & JERGER (1979) found that not all elderly listeners
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show problemwi th the speech-in-noise task. Simlarly,
LESHOW TZ & LI NDSTROM (1979) found that nmost but not al
listeners with presbycusic hearing |osses required increased

SN ratios to understand connected di scourse.

Peripheral & Central factors are difficult to differen-
tiate - LESHOWN TZ & LI NDSTROM (1979) attributed the diffi-
culty with speech-in—noise that was seen in listeners with
hearing | osses due to presbycusis, ototoxicity, and noise
trauma to a |loss of frequency selectivity as neasured by
upward spread of masking. Presbycusic subjects showed an
i ncreased upward spread of nmasking in conparison to other
listeners and concomtantly to need a greater SN ratio for
speech intelligibility. PLOW & M MPEN (1979) found that
the SRT in noise relative to the SRT in quiet may even better
for listeners with presbycusis than for listeners with other
sensorineural inpairment. JERGER & HAYES (1979), however,
attribute the elderly's relative difficulty on the SSI - |ICM
task to a central auditory nervous system deficiency since
t he descrepancy between PB max., and SSI max., follows the
sane pattern as seen for listeners with central auditory

di sorders.

d) Binaural hearing for speech: Binaural fusion has
been assessed by Harbert et.al., (1966), & PALVA & JOKI NEN

(1970) wusing listeners upto age 90. Even though the elderly
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listeners showed decreased speech discrimnation ability

on the nonaural filtered speech test in conparison to young
listeners, binaural synthesis created no additional problem
In fact PALVA & JOKI NEN (1970) conmented that the elderly
often perfornmed better on the binaural test than on the
nmonaural test, which is suggestive of a peripheral problem
FRANKLI N (1975) found simlar results with young (age 13-23)

hearing inpaired |isteners.

Bi naural interaction was assessed by neasuring the
maski ng | evel difference (M.D) by nmany investigat-ors (BOCCA &
ANTONELLI, 1976; FINDLAY & SCHUCHVAN, 1976; OLSEN, NOFFSI NGER, 19
& HERVAN, 1978). Persons with presbycusic hearing | osses
show snal | er nean MLDS than do normal hearing |isteners,
al though there is considerable overlap in M.D size between
the two groups. Wiile abnormal MLDs are seen in persons
with brain stemlesions, OLSEN et.al., (1976) denonstrated
t hat persons with peripheral inpairnents showed reduced
M_.Ds, & QUARANTA, CASSANO, & CERVELLERA (1978) concl uded
that MLDs (for 500 Hz tones) were not useful diagnostically
to detect central inpairnent unless paripheral hearing sensi-
tivity was normal. On both studies 40%to 60%of |isteners
wi th presbycusic hearing |osses obtained M.Ds w thin normnal
limts. MDs have not been nmeasured systematically in
elderly listeners with normal hearing sensitivity or in young

listeners with slight hearing | osses".
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ELECTRO COCHLEOGRAPHI C FI NDI NGS

Lat ency, anplitude and wave formof the action potentia
(AP) were studied in a group of patients with presbycusis,
noi se induced hearing loss (NI HL), Sensorineural hearing
| oss of unknown etiol ogy & conductiveloss. As the maxi num
stimulus intensity of 75 dBHL, patients with noderate to
severe high frequency sensorineural hearing |oss had the
| ongest latencies. Smaller anplitudes with increasing hearing
| oss and when steep anplitudes - intensity curves were found,
the anplitude often reached |larger than normal values at the
maxi mum stinmulus intensity. These patients showed th-e sane
anplitude - intensity & latency - intensity patterns,
i.e., slowy sloping anplitude - intensity curves, sone tines
with a tendency toward a plateau. The |atency at the AP
"threshol ds" was larger than that for a normal subject at the

sanme stinulus |evel. (BERGHOLTZ, HOOPER, & MEHTA, 1977).

In case of mld or noderate sensorineural hearing |oss,
PORTMANN, ARAN & LAGOURGUE (1973) have reported "recruiting”

response for clicks.

The recruiting aspect of the response is that it
will grow in anplitude very rapidly, and it will not show
the gradual increase in anplitude with near - threshold signal
| evel s as seen in the normal hearing or conductive hearing

| oss patients.
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ARAN et .al ., (1971) also obtained 'dissociated response
wi th high frequency(except for 8 KHz) sensory-neural hearing

| oss subjects when clicks are used.

PORTMAN & ARAN (1972) have observed "l arges" responses
whi ch are characterized by broadened wave fornms in case of

hearing |l oss due to retro-cochl ear | esions.

EVOKED RESPONSES:

1. Mddle - latency conponents: M RANDLE, SM TH &
GOLDSTEI'N, 1974; GOLDSTEIN & Mc RANDLE, 1976; MENDEL, ADKI N-
SON, & HARKER, 1977 have reported that there is little
difference between adult & infant norphol ogy for m ddl e conpo-
nents as a function of intensity, or rate of stinulus presen-
tation. Neonates denonstrate slightly shorter |atencies and

smal l er anplitudes than do adults.

VWen hearing inpaired individuals are conpared.
Mc FARLAND et.al., 1977; VIVION et.al., 1979 have found
few systematic and reliable differences in the mddle
| atency wave forns conpared to nornals at the sane supra-

threshold intensity |evels.

2. Late - Latency conponents: Maturation & Maturity

affect the latency of these conponents. They decrease in
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| atency frombirth to about 10 years of age, and |engthen
there after. The anplitude increases in childhood and then
beconmes stable, eventually decreasing with advancing age
(CALLAWAY & HALLI DAY, 1973; ELLINGSON, DANAHY, & NELSON et. al -.
1974; CALLAWAY, 1975; DUSTMVAN, SCHENKENBERG & BECK, 1976;
GOODI N, SQU RES, & HENDERSQN, et.al., 1978 b, OHLR CH,

BARNET, & VWEISS et.al., 1978, PFEFFERBAUM FORD, & ROTH et. al .,
1980 a, 1980 b) .

3. Long - latency conponents: Latency of the P; conponent
has been found to increases as a function of age of subject
(QOXDIN et.al., 1978 a; SQU RES, CH PPENDALE, & WRECE, et.al .,
1980). Latency differences between young and ol der subjects

after the Ny conponent, but not before (QOCDIN et.al., 1978a).

4. Evidences to show that age affects the ABR The
peak of wave V can be neasured fromthe peak to wave |.
The usual tine difference between | &V is about 4 msec.,
and is renmarkably consistent, especially in normal subjects

(DAVI'S, 1976).

Changes of latency of wave Vwth age in very young
infants, indicating maturati on of the responses (SCHULNAN
GALAMBCS & GALAMBCOS, 1976). There has been some conjecture
that with advancing years the response |atency in the

case of adults m ght change systenatically.
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There was appreci abl e prol ongation of latency with
I ncreasi ng age. The anplitude was al so di mnished with age
until in the 8th decade 50%of the cases had >Q 20 uV
(nmediun) and 50%of themhad <O0.20 uV (small). There
are at |east two possible explanation given by BEAGLEY &
SHELDRAKE (1978).

1. Lack of synchrony between individual responses
follow ng indivdual click stimuli. The nean |atency of
wave V fromtrial to trial and subject to subject didnot
show very great changes, so it is necessary to postul ate
a greater scatter of individual response |atency, and thus

poor synchrony, w th increasing age.

2. Increased tissue inpedance may have pl ayed a
part in the dimnution of anplitudes noticed in the ol der
subjects. Scalp resistance valves of 2-4 K were noted

I n nost of the cases.

The BSERs were neasured in respect to peak | atencies

(1, 111, V) and interpeak intervals (I1-111, Il11-V, 1-V).
Wave replicability was seen to deterorate with age. In
ol der subjects (50 yrs & above) the individual I11-V interval

exhibited a significant increase with reduction of click

intensity from80 to 60dBSL of the order of 0.1 msec
(RCSEN HAMER, LI ND STROM & LUNDBCORG  1980) .
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RONE (1978), & BEAGLEY & SHELDRAKE (1978) i nvesti -
gated the effects of age and sex upon wave | atenci es.
RONE (1978) denonstrated significant differences between
old and young subjects, while BEAGEY & SHELDRAKE (1978)
found significant differences in regard to sex, but not

in regard to age.

ROSBENHAMER et . a;., (1980) found no significant |atency
di fferences between nal es and fenal es anong the ol d subjects.
Shorter peak latencies in femal es who are bel ow 50 year s-

than nen and it was not significant above the age of 50.

BEAGLEY & SHELDRAKE (1978) found only a mninma
increase in |atency of wave V as a function of age and
obviously did not find any significant difference in

| atency for any wave.

THOVBEN et.al ., (1978) state that age has sone in-
fluence, with latency (of wave V) increasing approxi mately

0.1 m sec/ decade.

RONE (1978), who devides his material into two age
groups of nmean age 25.1 years and 61.7 years respectively,
finds (in response to clicks at 60 dBHL and at a rate of

30/sec.) a difference betwen nmeans of 0.2 msec. for



2.23

wave 1, 0.44 msec. for wave |11, and 0.36 msec for
wave V, ol d subject show ng | onger |atencies than

young ones.

Ceneral ly, his interpeak internal differences between
old & young subjects are snmaller than his peak |atency

di f f erences.

To sumup, ol der subjects seemto exhibit |onger
peak | atencies than the younger ones (ROME 1978) but -
BEAGQLEY & SHELDRAKE (1970) have found no significant
di fferences, considering interpeak intervals as a function
of stimulus intensity, ROME (1978) found shortening of
the |l - I1l, 111-V, and I-Vintervals when the click inten-
sity is reduced from60 to 30 dBHL (click rate 30/sec.)

in both old and young subj ect.

ROSENHAMER et . al ., (1980) found an increase of the
1l -V (&I -V) intervals that was significant wthin
ol d subjects but not in young ones, when the click intensity

Is reduced from80 to 60 dBSL (click rate 22.5/sec.).

The possi bl e reason for |atency differences between
ol d and young subjects to consider aging of the nervous

systemand its coverings.
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In subjects with normal hearing, latency increased
by 0.2 m.sec. over the age range from 25 to 55 yrs. 1In
the same group amplitude of wave V was decreased about

10% (i.e., 0.050 pnv) (JERGER, & HALL, 1980).

BEAGLEY & SHELDRAKE (1978) noted a similar but
smaller effect in 70 normal subjects. They say that
age effect must be taken into consideration in ABR audio-
metry. Slightly delayed wave V latency, and smaller

wave V amplitude must be expected in older patients.

JERGER & HALL (1980) reports: "The age effect on
the ABR was not unexpected, Anatomic and physiologic
changes in the peripheral and central auditory system
have long been associated with aging. It 1s not unreasona-

ble to expect that the ABR would reflect such changes".

Evoked potentials are used to verify particular

changes within the auditory system (VON WEDEL, 1979).

The percentage differences between young & older
subjects show a decreasing wave occurrence with growing
age. There will be an absence of the 2nd, 3rd, & 5th
wave complexes with increasing age at low intensity level

(30 dBHL) . There was growing wave latency with age. The
amplitude values show no significant age dependency

(VON WEDEL, 1979).
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VON WEDEL concludes that a reduction of excited
nerve fibres and reduced transport processes, in al
regions in the pathways up to the nucleus of the latera

| ermi scus with growi ng age.

Age rel ated changes in the auditory evoked brain
stem potentials of albino and pignented gui nea pigs were
done by SCHM DT, DUM & VON WEDEL (1981). They report:
"The auditory evoked brainstem responses of guinea pigs
in 2 age groups were recorded and exam ned for evidence
of age - dependent changes at peripheral stations in the
audi tory pat hway. Because pignented gui nea pigs have been
found to be | ess senstive to sounds than al bi nos, both
groups here included in this study. dd and young ani mal s
did not differ in response latency or in the conduction
times associated with the individual potentials. By
contrast, the anplitudes of the brain stemresponses to
hi gh frequency stimuli were distinctly reduced in old
guinea pigs, with no difference in the dynamc of the
anplitude between the two age groups. Wthin each age
group, al bino and pignented ani mal s resenbl ed one anot her

in all paraneters studied".

Both infant and geriatric subjects display abnorm
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BSER adapt ation: wave V | atencies increase nore rapidly;
for a given increanent and repetition rate, than in

normal (FUJI KAWA, 1976) .



CHAPTER - Il

METHODOLOGY

The met hodol ogy of the present study is descri-

bed under the follow ng headi ngs:

1) Subjects
2) Equi pnent
3) Test environnent and

4) Procedure

SUBJECTS: Ten hearing (7 males & 3 femal es)
subjects in the age range of 52 to 71 years (nean
age 57.15 yrs) were selected for this study. All
the subjects had nearly normal hearing (see the table 1
for the thresholds of the subjects). Subjects were

selected on the followng criteria:

1. They should not have had any history of
chronic ear discharge, tinnitus, giddi-
ness, earache or any (other otol ogica
conpl ai nt s.

2. They should not have had any history of
epi | epsy or ot her neurol ogical conplaint.

3. They should be able to relax and fel
confortable with el ectrodes on, within

10 - 15 mnutes after their placenment.
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4. Their electro physical input should cone
bel ow 500 mcro volts within 10 - 15 m n.

after el ectrode pl acenent.

EQU PVENTS:

1. Beltone 200-C Audi onet er.

2. Hectric response Audi onetry,
Model TA - 1000.

Hearing threshol ds were obtained for right and
left ears at all octave frequencies (from250 Hz to
8 KHz) wusing Beltone 200-C audi oneter. The out put
of the audi oneter was given to ear phones TDH 39
housed in ear-cushions nx-41/ AR  The audi oneter was
calibrated for puretones and speech noi se objective
calibration was repeated once in a nonth till the
study was very stable. Subjective calibration was

done everyday.

Brief description of the Hectric response

audi oneter nodel T A - 1000:

The T A - 1000 systemconsists of the SLZ 9793
desk top console, the SLZ 9794 preanplifier and an

accessory group.
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The SLZ 9793 console contains all of the ope-
rating controls, indicators and read-outs for the
system It provides the patients an auditory sti-
mul us and accepts patients' electrical responses
fromthe preanplifier. Signal conditioning and
digital averaging extract the patients' BSER res-
ponses fromthe background noise. Oscill ographic
di spl ay and i nk-on-paper recording provide an on-
going nonitor as well as prom nent record of res-

ponses.

The SLZ 9794 preanplifer is an isolated EEG
preanplifer with frequency response and gain speci-
fically designed for ERA. Patient's electrical
response is sensed by a set of three el ectrodes
and after anplification it conducted to the console

by an interconnecting cable.

Accessory group used was:

1. A binaural air-conduction head set with
cord set.

2. Interconnecting cables, chart paper and
pens.

3. Sets of electrodes, electrolyte gel and
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electrode adhesive pad was substituted

by JOHN SENPLAST.

CONTROLS & THEIR FUNCTION: The T A - 1000 is

operated with only (1) four knobs and (2) nine push
button switches. All kobs are clearly marked to indi-

cate their function.

FOUR KNOBS: (i) The stimulus function switch
permits selection of 2 KHz, 4 KHz, or 6 KHz acoustic
logon stimulus equivalent frequencies, at repetition
rate of 5 or 20 stimuli per second and patient res-
ponse intervals of 10 ms or 20 ms immediately follow-

ing the acoustic logon stimulus.

(ii) The stimulus attenuator esta-
blish the presentation level, permits selection of
acoustic logon stimulus from 0 to +100 dB HL.

(1ii) The scale function switch per-
mits selection of system sensitivity and number of
averaged response samples. For 1024 stimulus 0.5uvV,

1 puv, 2 pv and 5 pv / division sensitivities are
available. For 2048 samppes 0.2 uv, 0.5uv, 1 uv and
21V / division sensitivities are available. For

4096 samples, 0.1 pv, 0.2uv, 0.5 pv and 1pv / division

sensitivities are available.
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T A - 1000 has a calibrated |atency cursor,
whi ch appears on the oscilloscope trace as a function
of latency control. The latency of a particul ar peak
can be obtai ned by noving the cursor to the desired

peak. Readout of latency is in mlliseconds.

(2) PUSH BUTTON SW TCHES:

(i) power swtch energizes the system and
I ndi cate the system st at us.
(ii) 'scope' switch controls the oscill oscope
di spl ay.

(iii) 'clear' push-button clears the m croprocessor
averaged nenory, resets the sanple display
counter and corrects the m croprocessor
operating node to correspond to the current
control status.

(iv) 'start & stop' push button indicates the
m cr o- processor average function. The
average function is automatically termnated
when the sel ected nunber of sanples has
accunul ated, or when any average nenory
channel is full, automatic term nation
requires a clear, to permt restart.

(v) Record push button initiates the plotter

r eadout .
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(vi) 'mask' push button applied broad band
noi se masking to the contral atera
ear only when either airleft or airright
stimulus is active.
(vii) Air left applies the stimulus to the
desired ear phone.
(viii) Ar right applies the stimulus to the
desired ear phone.
(ix) 'Bone' pursh button applies the stimulus

to the bone vi brator transducer.

Besides these there is i) paper advancer thunb
wheel when rotated down ward advances the plot chart
paper. (ii) the limt indicator in the sanpl es
windoww Il light briefly to indicate the presence
of excess input to the system (iii) The TWY/ RUN EEG
swi tch wshould be in "RUN for nornal opaation.

When in the TWF position after a clear the oscill o-
scope will display a characteristic test wave formto
confirmoscill oscope operation. In the EEG position
after a clear, the Gscilloscope will display the ongoi ng
EEG activity, the raw signal fromwhich the averaged

response i s derived.
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TEST ENVI RONMENT: The experinent was carried out

in sound treated room at the audiol ogy departnent.

Al'l India Institute of Speech & Hearing, Mysore.

a) PONER SOURCE: the main AC current was
canalysed to |I.T.L. nodel SVS 200 L sta-
bilizer with input 170 - 270 volts and
out put of 230 volts. This was stopped
down by Kardio SL 101-110 volts which
is the requirenment of the instrunment to
function properly.

b) LOCATI ON OF THE | NSTRUMENT: The instru-
ment was placed inside a |large sound treated
room
(i) Hum dity was neither too high, or |ow

to the point where either the subject
or clinician were un-confortable.
(i) It was away fromnoi sy drafty or ex-
cessive vibration area.
(ii1) away fromhigh brightness area, curtains
were drawn to control direct sunlight

in the room

PROCEDURE: Prior to every test the stabilizer

out put was checked to ensure a constant voltage of
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200 volts. The chart paper in the plotter was al so
checked for its proper position. The tubul ar pen-

hol der was uncapped.

I NSTRUCTI ONS: The subjects were instructed to be

in rel axed, recunbent position on an exam nation
tabl e whi ch was co-vered by a cushion bed & a pillow
Subj ects were briefed with the infornation that the
el ectrodes woul d be placed and t en earphones from
whi ch he could hear click |ike sounds. The subjects
were not sedated. They were told to be in a rel axed

state and then they could go to sl eep.

ELECTRCDES: They were checked with a gentle tug on

both ends. They were cleaned with cotton soaked in
rectified spirit (electrodes are of solid sterling

silver).

Cotton soaked in rectified spirit was
briskly rubbed on the skin areas where the el ectrodes
were to be placed till pinkish colour indicative of
I ncreased vascul arity appeared. This was then w ped

wth dry cotton

Sufficient quantity of electrolyte

gel was placed on the electrodes to fill the recess
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in the electrodes to the slightly rounded condi -
tion and to get applied to the skin. H ectrodes
were placed on the previously cl eaned areas, pre-
ssing slightly. The excess of paste which oozed
out fromthe el ectrode holes & slides was cl eaned
with dry cotton. Then Johnson adhesive tape was
used to hold the electrodes into firmcontact all

ar ound.

El ectrode pl acenent was as fol |l ows:

Red: (+) signal, to high forehead.
Wiite: ( - ve) reference, at right nmastord
of the test ear.
Bl ack: Gound, at left nastoid of the nontest

ear.

Each el ectrode was plugged into the correspond-
i ngly coloured receptacle on the patient el ectrode

cable fromthe preanplifier

Preanplifier was positioned in a conveni ent
| ocati on and was plugged with the 3 pin patient ele-
ctrode cable, plug into the correspondi ng preanplifier

receptabl e (They have a bl ue col our code).
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Preamplifier and the ERA were interconnected
by means of the cable and receptacles which are

colour coded (yellow).

Headphones were placed and the headset was
positioned in such a way that it was comfortable

to the subject.

Setting BSER:

1. TWF/RUN/EEG was kept on RUN.
2. Stimulus frequency on 2 KHz or 4KHz
or 6 KHz, 20 pulses per second and
10 ms sample time.
3. The scale switch on 2048 samples and
0.2 uv/D.V.
4. Stimulus intensity 100 dB HL or 80 dB HL.
5. 'CLEAR' was pressed and then AIR - RIGHT
was pressed.
6. Start/Stop push button pressed to intiate
the microprocessor average function.
7. 'Scope' push button switch pressed to
get an oscilloscopic display.
8. 'Record' push button switch pressed to get

a graphic readout after the completion of
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2048 sanpl es, 20 tines/sec.

6 BSER waveforns were taken for each subject
at 3 frequencies (2k, 4k & 6KHz) at two intensity
levels (80 dB & 100 dB HL) in right ear.

During the process of experinent, follow ng

t hi ngs were noted down:

(1) change in voltage
(i1) glowing of the preanplifier |ight
indicating that the subject is conpletely
rel axed.
(iti) stopping of the sanples before the conpl e-
tion of the predetermned nunber of sanples.
(iv) notor novenents of the subjects and the

subsequent effect on the waveform

The Latency of wave | through V were noted

down fromthe graphic display for BSER

The anptitude of BSER was determned for al
fromthe graphic display. The marker anplitude M
was noted down either in 1, 2, 3 or 4 division.
And anplitude of wage |-V were noted down using

the formul a.
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T S where T = Trace value

[6p]
[l

sensitivity (0.2 pv/dv)

M = marker hight

Some times the fifth wave (V) inseparably
merged with the fourth wave (M). In that case

only fifth wave (V) is taken into consideration.

Later the data was compared with the data
obtained from normal hearing subjects by GEETHA

HERLEKAR (1985) (Age range 18-23 vyrs).
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RESULTS & D SCUSSI ONS.

The pure tone thresholds of the subjects and nean
val ues of the thresholds (H.) at each test frequency from

250 through 8000 Hz is given in Table 1.

EFFECT OF AGE ON LATENCY;

The neans and standard deviations (SDs) of all 10
cases, each tested at 80 dBHL and 100 dBHL (using 20 sti -
muli/sec.), at 2k, 4k, & 6 KHz are shown in Tables 2, 3,

and 4 respectively.

There was increase in latency in all five waves
with reduction of stimulus intensity from 100 dB to
80 dBHL. The increase in |latency of all five waves was
greater than 0.2 msec. at 2k, 4k, & 6KHz with reduction
of stimulus intensity from 100 dB to 80dBHL. These diffe-
rences are alnost sane for all the tested frequencies for
all five waves i.e., greater than 0.2 ns and | ess than

0.5 ns.

EFFECT O AGE ON AVPLI TUDE:

Anplitude is rather difficult to neasure in the case
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of BSER as it is necessary to make dicisions as to which
deflection to measure and which criteria to accept in
respect of the features particular deflections. Ampli-
tude was measured for a particular wave from the crest to
the following though. The amplitude was measured using
graph scale where each division was divided into 4 parts

and using the formula TS.

M

The means and standard deviations of all 10 cases,
each tested at 80 & 100 dBHL (20 stimuli/sec.) at 2, 4,

and 6 KHz are shown in Tables 2, 3, & 4 respectively.
The amplitudes were grouped as large (greater than
0.4 pv), medium (0.2 - 0.4 nv), and small (less than 0.2 uv).

More than 50% of the cases showed small amplitudes.

EFFECTS OF INTENSITY :

There was no effect of reduction of intensity from
100 to 80 dBHL for all five waves the above three fre-

guencies.

Large (greater than 0.4 uVv) amplitude was observed
for V wave at 80 & 100 dBHL at all frequencies tested.

(except at 80 dBHL at 6 KHz) .
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There was no effect of frequency on anplitude.

| NTERPEAK LATENCY:

The nmeans and standard deviations of all 10 cases
each tested at 80 and 100 dBHL (20 stinuli/sec), at 2,
4, and 6KHz are shown in Table 5. The interpeak |atency
(I - V) was al nost sane at 80 dBHL and 100 dBHL

The interpeak |latencies are not affected by the

frequencies of the stimulus at 80 orl 00 dBHL.

MEAN LATENCY DI FFERENCES BETWEEN ADULT & CGERI ATRI C GROUPS:

The nmeans, Standard deviations and the ranges of all
10 cases, each tested at 80 & 100 dBHL (20 stimuli/sec)
at 2, 4, & 6 KHz are shown in Table 6. The nean differences
are shown in the graphs 1, 2, &3 for 2, 4, &6 KHz res-

pectively.

There was a latency delay ranging fromO0.1 to 0.4 ns
at all the waves (except in IV wave at 100 dBH.L at 2 KHz)

in geriatric group.

The difference was independent of frequency and

intensity.
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MEAN AMPLITUDE DIFFERENCES BETWEEN ADULT AND GERTIATRIC

GROUPS :

The means, standard deviations and the ranges of
all 10 cases, each tested at 80 & 100 dBHL (20 stimuli/
sec), at 2, 4, & 6KHz are shown in Table 7. The mean
differences are shown in the graphs 4, 5, & 6 for 2, 4,

and 6 KHz respectively.

The amplitude decrement of greater than 0.08 uv for
the I wave, and greater than 0.11 pVv for the III wave at

80 dBHL was observed in the geriatric group.

The amplitude decrement of greater than 0.12 nv
for the I wave and greater than 0.1 uV for the III wave

at 100 dBHL was observed in the geriatric group.

For other waves there was not much difference be-

tween adult and geriatric groups.

It is clear from this study that the latency values
obtained in geriatric group are longer than those obtained
in the adult group. The overall latency difference exceeds

0.1 ms.

BEAGLEY & SHELDRAKE (1978) have found only a minimal
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Increase in latency of Vwave as a function of age.
Tabl e 8 shows the latency shift for 20 dB increase in

intensity between adult & geriatric group.

The average latency in geriatric group was at | east
0.2 ms. longer than the average latency in the adult

group with reduction in intensity from 100 dBH. to 80 dBHL.

More than 50%of the cases showed snmall (less than
0.2 uV) anplitude in geriatric group. BEAGQEY & SHEL-
DRAKE (1978) have found the sane thing.

Anplitude values of | & Il waves obtained in geriatric
group were snaller than those obtained in the adult group

(at both 80 & 100 dBHL | evel s).
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CHAPTER- V.

SUMMARY AND CONCLUSION

The present study was conducted to examine the changes
in latencies and amplitudes 1in the geriatric population

with nearly normal hearing.

Ten subjects (7 males and 3 females) with age ranging
from 52 to 71 years (Mean 57.15 yrs) were taken for the
present study. Their hearing thresholds were determined
(less than 30 dB) using BELTONE 200-C Audiometer. These
subjects were tested for brain stem evoked responses
(BSER) using ERA model TA-1000 at 80 and 100 dBHL logon
stimuli for 2, 4, and 6 KHz in RIGHT ear for 2048 samples

at the rate of 20 stimuli/seconds.

The latency (in ms) and amplitude (in pV) of each
identifiable wave (I through V) were obtained for all the

subjects.

The latencies and amplitudes of wave I through V
were noted down from the graphic, display for BSER. The
amplitude of BSER was determined for a particular wave
from the crest to the following through by means of graph

scale using the formula TS
M

The data obtained were analysed statistically to
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determine mean and standard deviation.

The data obtained for geriatric population was
compared with that of normal adult population (GEETHA

HERLEKAR, 1985).

All these studies were carried out in a sound treated
room at Audiology Department, All India Institute of Speech

and Hearing, Mysore.

From the results obtained the following conclusions

can be drawn.

1) There was increase 1in latency in all the five
waves as the intensity of the stimulus was reduced from
100 to 80 dBHL. The increase in latency of all the five
waves was greater than 0.2 m.sec. at 2,4, and 6 KHz when

the stimulus was reduced from 100 to 80 dBHL.

2) The latency values obtained in the geriatic
population are longer than those obtained in the adult
population. The overall latency difference exceeds

0.1 m.sec.

3) More than 50% of the cases showed small (less

than 0.2 pV) amplitude in geriatric group.
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4) Amplitude values of | & 11l waves obtai ned
in geriatric group were snaller than those obtained in

the adult group (at both 80 & 100 dBHL | evel s).
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