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| NTRCDUCT! ON

The effects of noi se exposures on the auditory system and
the factors that influence the devel opment of tenporary and per-
sonant |osses. O hearing sensitivity have been studied exten-
sively. Research indicates that the mddle ear muscl es reduce
the amount of tenporary hearing | oss that devel ops during expo-
sures to | ow frequency tones and noi ses (H Iding, 1960; Ward,
1973; Karlovich and W1l ey, 1974; Zakrisson, 1975). Intense audi-
tory stinmulation elicits contraction of the mddle ear muscles
inthe formof aa acoustic reflex (AR. This action affects the
transm ssion of sound through the m ddl e ear and reduces the
sound energy entering the cochlea, particularly for |ow frequencis
The physical consequences of this activity are thought to protect
the organ of corti fromintense sounds.

The acoustic reflex (AR) does not exert a static, unchanging
effect onthe auditory system As with all reflex systens, its
response is dynamc. The excitability of the mddle ear nuscle
changes with the frequency spectrum intensity, tenporal patterns,
and duration of the acoustic stinulus. If the acoustic reflex
(AR) actually serves to protect the ear fromover stimulation of
| nt ense sounds, then the magnitude of reflex activity during con-
stant sound stinulation is of paranount inportance in eval uating
the efficiency of its protective function ( Gerhardt, et al 1980).



Acoustic Reflex Decay is arelatively newarea of investiga-
tion. Decay of the ARrefers to a decrease in the nagnitude of
the reflex response during sustained acoustic stinulation.
Anderson, Barr and Wadenberg (1969, 70) have suggested that the
measurenents of acoustic reflex adaptation ia an indication of
VITI cranial nerve integrity, Additionally, we have Borg and
Qdman's (1979) confirmation that decay and recovery originate in
the afferent auditory pathway and not in the acoustic reflex

The role of the stapedius reflex in protectingthe ear from
noi se induced hearing |oss has been nuch debated (e.g. Toundorf,
1976). Whatever role it has it is usually considered to be
relatively small, largely due to limtations inposed by the reflex
decay. However, present |iterature supports the observation that
Changes in the sound parameters lead to a reactivation of the
reflex responses. Recently it has bean found (Borg et al 1979)
that the human atapedius reflex is in fact active throughout |ong-
termexposure to an industrial noise which iavariablewth respect
to frequency and anplitude.

Johansson et al (1967) Myakita et al (1978) have found rel a-
tionship between the acoustic reflex threshold and susceptibility
to noi se induced hearing | oss or permanent threshold shift. Anae
Zachariah (1990) found that the subjects who show greater TTS



exhibit |ow acoustic reflex threshold tad greater nmagnitude of
contraction of the atapedius Miscl e, whereas subjects who exhibit
hi gh acoustic reflex thresholds show | ess TTS and | ess magnitude
of contraction of the stapedius muscle. Further Jagadi sh (1982)
round that subjects with |ower TOM (Threshol d of Cctave Maski ng)
have | ower ART (Acoustic Reflex Threshol ds) and hi gher nmagnitude
of reflex. Lower TOM |ower ART and hi gher Magnitude of reflex
may be suggestive of susceptibility to noise induced hearing |oss.

The present study was designed to find the susceptibility
of normal hearing listeners to noise induced hearing | oss.
(Permanent threshold shift). It has been suggested that several
types of auditory pathol ogy, including noise induced danage are
gradual processes which eventually culmnate in a pure tone hear-
ing loss (Hawkins, 1973). If auditory pathology is to be identi-
fied before irrepairabl e damage results in a pure tone hearing
| oss, than new tests which are sensitive to subtle dysfunctions
nmust be used. This "Repeated reflex decay testing" is among the
obj ective indices of susceptibility to noise induced hearing | oss
and can be considered as a nore reliable measure than psycho-
accustic tests for susceptibility to noise induced hearing |oss.

Statement of the problem

The present study was designed to investigate whether there
I's any relationship between the reflex decay for repeated stinulus
presentations and magnitude of acoustic reflex.



Al'so the present study was designed to have information
regarding the frequency of the stinulus eliciting the reflex
and t he decayi ng process.

The present study aims to find answers to fol | ow ng

questions:

1) Do the subjects showi ng repeated reflex decay exhibit
greater magni tude of the Acoustic reflex.

3) Is there any relationship between frequency of the

stimulus and the repeated reflex decay.

3) Is there any relationship between sensation |evel of the
stimulus and the repeated reflex decay.



REVI EW OF LI TERATURE

The Review of Literature concerning the present study
deals with the three inportant research areas:
1) Acoustic Reflex vs Reflex Decay.
2) Reflex decay and its relationship to noise induced
hearing |oss or pernanent threshold shift.
3) Tests of susceptibility to noise induced hearing
| oss using Acoustic Reflex Characteristics.

1. Acoustic Reflex vs Reflex Decay: "When an acoustic signal is
presented to the ear at a high intensity level, the stapedius
mascl e contracts producing a change in the acoustic inmttanee
characteristics of the mddle ear transm ssion system [|f the
reflex activating signal is sustained, then the stapedius nuscle
gradual |y relaxes and the acoustic immttance of the mddle ear
mechani smreturns to its prestinulus state. The relaxation of

t he stapedi us muscl e and t he consequent restoration of the acou-
stic immttance is called acoustic reflex adaptation or decay".
(FIwl er and Wl son, 1984).

The neural network involved in the reflex activation of the
st apedi us nuscl e during acoustic stinulation is not known ia
detail. Experinental studies in animls have shown that the path-
ways of the acoustic stapedial reflex are located in the |ower
part of the brain stem(Borg, 1973). The course of the acoustic



stapedi us nuscle reflex are in man is not known but the pathway
of the acoustic reflex are in rabbits, as determned by Borg
(1973) is depleted inPig.l.

Pat hways of the ipsilateral stapedius Reflex Acoustic

Input via the ossicles stinulates cochlear hair ceils resulting
la afferent inpulses viathe primary acoustic neurons. The
primry acoustic neurons constitute the acoustic nerve. The
graphic centre for the second acoustic neuron is in the ventral
cochl ear nucleus. The najority of axons fromthe ventral coch-
| ear nucl eus pass through the trapezoid body to the nmedial part
of the facial notor nucleus, and fromthis nucleus the electric
I mpul ses are transmtted through the facial nerve to the ipsi-

| ateral stapedius nuscle. In addition, seme nerve fibres pass
fromthe ventral cochlear nucleus through the trapezoid body to
the ipsilateral medial superior olive. Fromthis nucleus the
electrical inpulses are transmtted via a third neuron to the
medi al part of the ipsilateral facial nmeter nuclcus. The ipsi-
| ateral stapedius reflex are thus consists of mainly three but
to some extent four neurons (Borg, 1973).

Pat hways of the contralateral stapedius reflex - The el ec-
trical inpulses fromthe sensory cells in the cochlea pass via
the primary acoustic neuron to the ventral cochlear nucleus as
inthe ipsilateral stapedius reflex. From the ventral cochlear
nucl eus the electric inpulses are transmtted through a second



neuron to the region of the medial superior olive. Athird
neuron connects the nedial superior olive to the medial part
of the contralateral facial motor nucleus, Afourth neutron
transmts the electric inpulses fromthe facial motor nucleus
to the contral ateral stapedius nuscle. Thus the contralatera
stapedi us reflex are contains four neurons (D upesland, 1979).

It is Known that the reticular formation can influence
the activity of the mddle ear nuscles of the cat, particularly
t he stapedi us nuscle (Hugelin, 1960) and that higher auditory
centers, including the auditory cortex, can also exert control
of these nuscles (Baust and Berlucchi, 1964).

The superior olivary conplex, Wich also contains elements
of the reflex pathways of the muscles end the efferent innerva-
tion of the spiral organ, possibly regulates the conduction of
centrifugal inmpulses along the reflex circuits of the mddle
ear nuscles and these two other regulatory systems. The resultant
affects on mddle ear nuscle activity of interaction between
t he auditory pathways nmod the cortex via the centrifugal extra-
reticular auditory control system the cortex, and the retleular
substance, and between the reticular substance and the auditory
pat hways, are difficult to predict and renmains to be resol ved.
Activity patterns are further conplicated by direct control
exerted by fibres descending fromnon-auditory cortical areas.



(Pyramdal Aract, gernma systen) the possible proprioceptive con-
trol mechanisms of the mddle ear nuscles, and reflex inter-
connections between afferent fibres fromsone other notor systens
and cutaneous receptors of the external ear canal and the face
(Anderson, 1975).

Normal Acoustic Reflex Decay:

The first studies in which an acoustic inpedance bridge was
used to study reflex decay were perfornmed by Metz (1946, 51).
Then two studies by Djupsel and and Johansson in the |ate 1960s
denonstrated that acoustic reflex adaptation was frequency depen-
dent with the reflex maintained |onger for |owfrequency activator
signals (500 and | 000Hz) than for high frequency activators
(3000Hz) .

The effects of the intensity |evel of the activator signa
on the characteristics of reflex adaptation al so appears to be
frequency dependent. Excepting wiley and Karlovich (1975), nost
studies indicate that reflex adaptati on decreases as the intensity
| evel of 1000Hz activators increases (Rosenhall et al, 1979;
Wlson et al, 1978). For 2000Hz activators, changes is the
intensity level of the activator signal do not appear to have
systematic effects on the amount of reflex adaptation (G vens
and Sei demann 1979; W/l ey and Karl ovich, 1975).



Fowl er mad Wlson (1984) cite a typical exanples of reflexes
to sustained activator signals (10.2 secs) froma young adul t
wi th mammal bearing and are shown in Fig.2. The reflex i s main-
tained at a constant |evel for the 500 and 1000Hz activators (top
panel s). Wth the 2000HZ activator (lower, left panel), the
magni tude of the reflex dimnishes over time with the onset of
adaptation (90% occurring at 3.3 sec; in this exanple, the half-
life time (50% for 2000Hz was not attained during the 10.2 sec.
activator period. At 4000Hz (lower, right panel), the nmagnitude
of the reflex is dimnished and both the onset of adaptation
(1.1 sec) and the half-lifetime (2.2 sec) were neasurable; the
reflex of fset can be observed between 10 and 11 sec. This exanple
clearly denonstrates the frequency-dependent characteristics of
acoustic reflex adaptation. The admttance data were recorded
with a 226-Hz probe and were corrected for ear canal vol une.

Di agnostic use of Acoustic Reflex Decay:

The primry use of acoustic reflex decay is in the differen-
tial diagnosis of cochlear and retrocochl ear pathol ogy. O parti-
cular interest is the ldentification of eighth nerve and | ew
brain stemlesions, such as acoustic neuromas, brain steminfarct
and multiple sclerosis. Specific characteristics of the acoustic
reflex, such as threshold and adaptation, may distingui sh cochl ear
fromretrocochl ear pathol ogy (Fow er and wilson, 1984).
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H rsch end Anderson (1980) have provided useful set of
rules for the interpretation of reflex adaptation dat a.
(1) RD™™ if the reflex magnitude declines >50%w thin5 sec.
at 500 and 1000Hz. (2) RD'", if the reflex declines > 50%
within5 sec. at 1000Hz but not at 500Hz and (3) RD*, if the
reflex declines < 50%wthin 5 sec. at 500 and | 000Hz. RD"*"
i s considered a positive retrocochl ear sign, RD* is quesion-
abl e and shoul d be foll owed over tine, and RD" i s not signifi-

cant.

2) Reflex Decay and its relationship to noise induced hearing

| oss or pernanent threshold shift:

The acoustic stapedius nuscle reflex offers special possi -
bilities for studying decay, sincethe course of its decay can
be observed on a continuous basis in non-anesthetized ani mals
as well as in humans. In animl research, reflex decay is
accessi bl e for further neurobiological analysis. In humans,
this decay has inplications for clinical audiology as well as
for evaluation of the protective action of the stapedius reflex
agai nst hearing damage by noi se (Borg and Gdman, 1979).

The role of the stapedius reflex in protecting the ear from
noi se-induced hearing | oss has been nuch debated (Tonndorf, 1976)
Wiatever role it has it is usually considered to be relatively
small, largely dueto the limtations inposed by the reflex decay
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Karlovich et al (1977) speculate that acoustic reflex dyna-
mcs, particularly reflex relaxation, reflex adaptation and reflex
t enporal summation, probably are involved in producing the diffe-
rential effect of contralateral noise on tenporary threshold shift

W ey and Karlovich (1978) concluded that the relations bet-
ween tenporary threshold shift and acoustic reflex dynamcs are,
however, conpl ex and tenporary threshol d shift, reductions asso-
ciated with acoustic reflex activity will vary dependent on the
spectral, intensity and tenmporal characteristics of theref lean
activating signals.

Borg and Odman (1979) conducted a study on 10 nornal hearing
subjects, the aimwas to study the time course of the decay and
recovery of ipsilateral and contral ateral stapedius reflex-respons
to 2 KHz tone. Reflex responses were found to follow a closely
simlar time course wth respect to both decay and recovery in
simul taneous bilateral recordings. The simlarity is conpatible
with the assunption that decay and recovery originate in the affe-
rent auditory systemand not 1lmthe nuscles. Recovery was 50%
conpl ex, 250 msec after the end of the stinulus.

The individual correlation between decay and recovery was
negative but weak, Wiich is interpreted as show ng that these
processes have a tendency to bal ance each other, but are based
partly on different nmechanisms.
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Berg, Nilsson, Lid en (1979) investigated the fatiguability
of the acoustic stapedius muscle reflex in an actual noisy indu-
strial environnment in normal hearing subjects. 1In a Laboratory
situation a small depression was found with a considerable indivi-
dual variability, the stapedius reflex recovered slowy, approxi-
mately as a linear function of time. In afield study on an
entire day of exposure in a ship building yard, the reflex depre-
ssion was on the average 4 dB in response to a stimlation of 2KHz
10 mnutes after the end of the work day. This corresponds to
| ess than 8 dB inmediately at the end of the exposure.

Rosenhal | et al (1980) studied fatigue of the stapedius reflex
in 100 normal ears. Stimulus frequencies 500 and | 000Hz wer e used
and the decrement of the stapedius reflex at 5, 10, 15 dB above
the reflex threshol ds was estinmated. No decrement at all (less the
10%decay 10 seconds after the onset of a stinulus 10 dB above the
reflex threshol d) was present in amjority of the ears. Between
27 and 58%of the ears showed reflex decay depending on variations
of different factors such as stinulus frequency, intensity of the
stimulus and the nethod to register the reflex. Reflex decay was
observed nore at | 000Hz than at 500Hz stimulus frequency. Reflex
decay was al so nore often seen 5 dB above the reflex threshol d the
at higher intensity |evels.

Gezhardt and Hepler (1983) report that the extent to which the
acoustic reflex reduces the tenporary hearing |oss that would be



caused by exposure to noise i s dependent upon the nagnitude and
response duration (decay) of the acoustic reflex. These two
factors are influenced by the nature of the stinulus and the
effect that the noi se exposure has upon the acoustic reflex
response. The effect of the acoustic reflex on the auditory
systemis not static since its magnitude and tenporal features
change as the anplitude distribution of the stimlus changes and
as the duration of the stimulus increases. Tests of suscepti-
bility to noise induced hearing | oss using Acoustic Reflex charac-
teristics.

Johansson et al (1967) suggested that the acoustic reflex
can be used to eval uate anindividual s ear susceptibility. Further
more Myakita et al (1978) measured the nagnitude threshold and
| atency of the aeouatlc reflex and the acoustic i npedance of the
m ddl e ear.

They found that reflex |atency decreases wth increasing
stimulus level, and a positive correlation was found between the
reflex latency and the reflex thresholds. From these results it
I s conceivabl e that a person hawing a high reflex threshol ds
m ght be susceptible to mound with short rise time and short
duration, such as an inpul sive noise because of its prol onged
| atency and smal| magnitude of the acoustic reflex. However,
the results obtained by them shows |arge individual differences
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between 190 subjects. The authors concluded that the acoustic
reflex threshold can be used as an indicator show ng individua
susceptibility to inpulsive noise.

Anne Zachariah (1980) studied the relationship between
"Acoustic reflex threshold and tenporary threshold shift" in
seventy normal hearing subjects in the age range of 17 to 30
years, on the Wol e analysis of her data reveal ed that subjects
with "tender" ears Wo exhibit |ow acoustic reflex thresholds
show greater tenporary threshold shift and a greater nmagnitude
of the contraction of the acoustic nuscles through the acoustic
reflex and that subjects with "tough" ears Who exhibit high
acoustic reflex thresholds show | ess tenporary threshold shifts
mad | ess magni tude of the contraction of the acoustic nuscles.
Further the author enphasizes that acoustic reflex threshold
coul d he used as a possible predictor for susceptibility to noise
I nduced hearing | oss.

Kamakshi (1981) concluded fromher study that thereis a
good correlation between "Fatigability of reflex and tenporary
threshold shift". The fatigabillty of reflex test earn be used
as a predictor of susceptibility to noise induced hearing |oss.

It can al so be seen that subjects Wo had greater tenporary thresh
eld shift (TTS) scores bad greater "Fatigabllity of reflex" and
they also exhibited reflex decay within 3 mnutes and the subjects
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VWho had | ow TTS (Tenporary Threshol d Shift) scores adhibited |ess
"Fatigability of reflex" and did not exhibit reflex decay within
3 m nut es.

Jagadi sh (1982) found a positive correlation between acoustic
reflex threshol ds and threshol d of octave nasking val ues, and
fromhis study it may be stated that nmagnitude of reflex can also
be used as an indicator for detecting the individuals who are
susceptible to noi se induced hearing |oss, It appears that subject
who exhibit |ow acoustic reflex thresholds may al so show greater
magni tude of reflex and al so show | ower threshold of octave nask-
I ng val ues.

Need and characteristics of a good test of susceptibility for NIH

As t he noi se and noi se i nduced hearing | oss have been increas-
ing in their magnitude day by day, considerable attention is need
on the control of noise and prevention of noise induced hearing
| oss. One of the ways,is to protect the susceptible ears/persons
fromthe damage or exposure to noise and for this an adequate test
toidentify the susceptibility is highly needed. D fferent tests
have beam proposed so far, and a good test should have the fol | ow
ing characteristics (Summerfield et al 1958).

1. The equi pnent to be enpl oyed nust be sinple and rugged.

2. It must be sufficiently unconplicated so that subjects
and relatively naive testers can performthe teat without
difficulty.



16

3. It nust be both valid and reliable.

4. The test results must be inmediately classlfiable
into degrees of susceptibility that are neani ngf ul
to industrial personnel who have to assign
enpl oyees to specific tasks.

5. The test nust not take nore time for its admnistra-
tion.

Distribution of Susceptibility:- Ward (1965) reviewed the concept
of susceptibility to hearing loss follow ng continuous exposure
and concl uded that susceptibility was normally distributed in a
popul ation. Summerfield et al (1958) suggested that if suscepti-
bility to noise induced hearing loss is distributed normally

t hroughout the popul ation then the nunber of highly susceptible
ears Wil be only a very small proportion of the popul ation.

And if this is infact that case, then research efforts m ght
better be spent in |earning howto achieve better protection of

t he bearing of the nuch |arger nunber of workers Who are noderat ed
susceptible to noi se induced hearing | oss.

Bi shnoi (1975) conducted a study ained to find the distri-
butional pattern of individual susceptibility to noise induced
hearing loss in Indian Popul ation. He used Wlson's test to deter-
m ne the degree of susceptibility. H's main findings were that:

1. The tenporary threshold shift scores are distributed

normal |y over a range of 0 to 30 dB.



2. TTSof 10 dBis a better index of the degree of sus-
ceptibility to TTS.

3. No differences were noticed between (a) nal es and
femal es (b) normal hearing and inpaired hearing subjects.
(c) no ear difference; and

4. There exists a negative correlation between TTS and

resting threshol ds.

The above review of literature clearly indicates that there
Is aneed for the objective and [ ess tine consumng tests to find
out the susceptibility to noise induced hearing |oss. The present
study has been undertaken in |ieu of the above said facts.
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Figu!e.‘- Schematic diagram over ipsi- and contralateral stapedius reflex pathways, based on ex-
perimental work in rabbits (Borg, 1973). N8, acoustic nerve; VCN, ventral cochlear nucleus;
TB, trapezoid body; MSO, medial superior olive; N7, facial nerve,
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METHODOLOGY

1. SUBJECTS:

Twenty three normal hearingsubjects (12 females and 11
mal es) within the age range of 17 to 23 years were sel ected
for this study.

They were divided into four different groups to measure
there "Repeated Reflex Decay" at four different frequencies
and four different sensation |evels, this constituted experi-
ment No.l. Further 12 out of 23 subjects were selected for
experiment No.2 i.e. to determne the magnitude of acoustic
reflex in subjects who do not show any noticeabl e reflex
decay and Who Show reflex decay. The probe ear was sel ected

random y. Al'l the subjects had normal hearing ( 15 dBHITL
ANSI 1969). The subjects were selected on the follow ng
criteria:

1) They shoul d not have had any history or chronic ear
di scharge, tinnitus, giddiness, earache or any other otol ogical
conpl ai nt s.

2) They shoul d have A type tynpanogram static conpliance
wi thin normal range of 0.30 to 1.60 cnf (Jerger, 1970) and
mddl e ear pressure within normal limts of £ 50 nm HO (Porter
1972) in the probe ear.



3) They should be able to tolerate high intensity pure
tones w thout any conplaint of headache, giddiness, etc.

| 1. EQUI PMVENT:

The equi pneat used was Madsen z0174 I mm ttance Audi onet er

Brief Description of the |nstrunent:

The Madsen Z0174 Inmttance Audi oneter is one of a series
of Madsen instrunents designed to neasure mddle ear function
It is a "conputerized" instrunent \Which uses m croprocessor
technol ogy to provide a very versatile nmeasurenent system It
I s designed to conduct manual, sem automatic and autonatic
measur ement s of tynpanometry and acoustic reflexes. The results
can be viewed as they are obtained on the MONITOR They can al so
be printed quickly or transmtted via the DATAXMI| option to
anot her device nuch as a conputer. But since this option warn
not available to the experinmenter, tracing paper was used, to
trace the visual display.

The main functions of the ZOL74 | ncl ude:
Screening: - Automatic tynpanogram and acoustic refl exes.
Tympanogram and Ref| exes: Automatic tynpanogramand refl ex
t hreshol ds.
Expanded Ref | exes: Automatic recording at two sequential freguencies
Averaged Reflexes: At any selected stinulus.
Refl ex Decay: At any two selected stimli.
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SPEQ FI CATI ONS:

COVPLI ANCE:

Probe tones: 226 and 1000 and either 660 or 800 Hz.
Total Range = 0.1 m to 7.0 m.

Reflex: O to 0.15 ni

0to0.3m
Tynpanonetry: Oto 1.5 ni
Oto 3.0m
0to45n

Al R PRESSURE SYSTEM

Range: Nornmal + 200 to - 400 daPa
Ext ended + 400 to - 800 dAPa
Rote 1

Ext ended range nust be sel ected nanual | y.

A r Panp: Plunger type
Stopper notor - digitally controll ed
speeds - selectable 400 daPa/sec
200 daPa/ sec
100 daPa/ sec
50 daPa/ sec
Manual operation to max. 400 daPa/sec. Bar graph
punp posi tion i ndicator.
Al r Rel ease: Mechani cal safety rel ease
- valve set to + 800 and - 1200 daPa
Manual air rel ease: Sol enoid activated by push
button. Autonatic air rel ease, solenoid- activated

by conput er.
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ACOUSTI C REFLES : 1. "Real tine" for decay neasurenents

Sel ect abl e nodes

(Ipsilaterally) 2. Tinme division nultiplexed.

Contral ateral stinmulation: 1. Pure tones:
500, 1000, 2000, 4000Hz, 0O-110 dBH
w th range extender to 125 dBH.

6000Hz t 0 110 dBH
8000Hz to 100 dBHL

2. Pul sedtones: Al frequencies
3. dick Train: 100 sex click
4. White noise - 0-110 dBSPL with
range extender to 125 dBSPL.
5. External input.
| psilateral stinulation : 1. Pure tones:
(226Hz onl y) 500, 1000, 2000Hz 115 dBSPL
4000Hz, 0-90 dBSPL
2. Qick train: 100 sec clicks.
Bilateral stinulation : Any two tones nay be sel ected for
simul taneous bilateral presentation
Dual contralateral : The tones fromthe ipsilateral ranges
stinulation may be presented to the contra ear-
phone, permtting si mil taneous presen-
tation of any two tones to the contra-
| ateral ear.
Ext ernal | nput : An external signal source nay be

connect ed.
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| nput i npedance 47K
| nput vol tage 5VRVE nax.
Frequency range | Q0Hz - | CKHz

OPERATI ON MODES

The ZOL74 wi || operate in three nodes for tynpanonetry
and acoustic reflex neasurenents. These nodes are 1) auto-
matic, 2) sem-automatic and 3) manual.

CAL| BRATI ON:

The 20174 requires periodic checking of its acoustical

calibration, for the probe tones and the various stimuli used
for eliciting the acoustic reflex. As transducers change
their characteristics over time, or as a result of rough handl -
ing of them the instrument may need re-calibration. Re-cali-
bration wi || always be necessary if any one of the transducers
Is changed. All calibration cheeks and calibration changes may
be perfornmed by the user. In addition to the supplied calibra-
tion check cavity, the equipment required i s a precision sound
|l evel nmeter with octave filter andw th 6cc and 2cc coupl ers.
A philips head screwdriver will also be needed. The Z0174 has
three elenents that require separate calibration procedures:
Probe tones
| psilateral stinuli
Contral ateral stimuli
The calibration data for these are stored in a user-progranmabl e
menory \Wi ch does not require battery or other power in order to
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retain the data. Inside the Z0174 is a callbration/Run switch
whi ch, in conjunction with certain of the front panel push-

buttons, allows for re-progranm ng.

At any time during the calibration procedure, pushing the
stop/ Reset button will cause the 20174 to exit fromthe calibra-
tion mode. When the calibration has been conmpl eted, pushing
Autostart will transfer the new calibration data to permt nmenory.
Resetting the calibrate/Run switch to Run and closing the cover

Makes Z0174 ready for use again.

For research purposes, Z0174 calibration on be changed for
a short period (in practice for as long as the power is kept on)
by returning to HSU wi t hout pushing autostart, while retaining
the original calibration. The original calibration can be retri-

eved by Simply turning the power off and on again.

PROBE TONE - Compliance Cali bration.
To recalibrate, proceed as follows:
a) Push probe into calibration check cavity, using 10 mm probe tip
b) Push air rel ease
c) See that conpliance now reads 2.0 cc + 0.1
d) If it does not, push and hold probe tone and then push autostar

e) Compliance will nowread 2. 0cc.

Ensure that probe and tip are properly seated, or calibration

will not be correct.
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TEST ENVI RONMENT:

The experinent was carried out is sound treated room at
t he Audiol ogy Departnent, Al India Institute of Speech and
Hearing, Mysore.

Location of the Instrument: The instrunent was pl aced
inside a large sound treated room

1) Hum dity was neither too high or lowto the point where
either the subject or clinician were unconfortable.
2) It was away fromnoisy drafty or excessive vibration area.

PROCEDURE:

The test procedure consisted of dividing the subjects into
four distinct groups. This grouping was based on the sensation
| evel at which "Repeated Reflex Decay" (contralateral stinulation)
was measured. Four sensation levels (5, 10, 15 and 20dBSL
reference acoustic reflex threshold of the individual subject)
were chosen. Repeated decay for each subject was measured at
500Hz, 1KHz and 2KHz and 4KHz. Five subjects were taken to
measur e repeated decay at 5 dBSL and 15 dBSL. Four and ni ne
subj ects were taken respectively to nmeasure repeated decay at
10 and 20 dBSL.
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The experinmental tasting was carried out in two stages:

a) Stage-l: The acoustic reflex thresholds (contral ateral

b)

stimulation using T & R setting of the instrunment. Further
"Repeat ed Ref | ex Decay" was observed at single frequencies
by presenting the acoustic stinulus five times (Five pre-

sentations) and by setting the instrunment in the DECAY node.

The time internal between the stimuli was |ess than 3 second
500Hz and 2KHz were selected for one experinmental session

and | KHz and 4KHz were sel ected for another experinental
session. The selection of the frequencies in any experi -
mental session or across thetwo experinmental sessions was
random t he second experinental session was carried after
a gap of a mninmm of twentyfour hours). A rest period of
one m nute was given in individual experinental sessionin

between t he two frequencies tested for Repeated Decay.

The sel ection of frequencies inany particul ar experi -
mental session, the time gap between the two experinental
sessions end therest period ell account to control inter-
active effect of different frequencies so that decaying
process at any one frequency does not affect the decay at

t he another frequency. (Fig.3)

stage-2: Procedure to determ nethe nmagni tude of the acoustic
reflex in(contralateral stimulation)at 2KHz in subjects

selected from15 dBSL and 20 dBSL group The instrunent was
kept in the "AVERAG NG' mode. First the averanged magnitude
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(10 averagings) at the acoustic reflex threshold was

obtai ned and this was subtracted from averaged magnitude
(10 averagi ngs) obtained at 20 dBSL, (ref ART of individua
subjects) to find the magni tude of acoustic reflex. The
selection of the frequency 2KHz was done on the basis that
at this frequency, some subjects showed decay and sone did
not, whereas at 4KHz, all the subjects showed decay and at

1KHz, none of themshowed fromthe above said two groups. (Fig3)

To find the magnitude of reflex decay and t he averaged
magni tude of acoustic reflex, thin tracing paper and felt/sketch
pan were used. Visual display of the initial magnitudes of the
first and the fifth presentations were traced down with the
hel p of trace paper. Two readings of the averaged magnitude
were simlarly obtained. Magnitude of the Acoustic Reflex and

t he Acoustic Refl ex Decay was nmeasured in centimeters.

Amount of reflex decay was cal cul ated using the formul a:

(I'ntial magnitude of |Ist presentation
Initial magnitude of 5th presentation)

Amount of refl ex decay-----------c----cccmcm-
Total number of presentations(5)

in centinmeters.
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Example to show the procedure of Repeated Reflex Decay Testing 2

Stimulus ear O &— Probe ear

(Ist experimental session)

Saan. 10 10 {o

SeC sec sec sec secC '
20
dBSL
s 18 S. S, S &
bsm 2435.:.’358«. 1331::.5
20 4B SL at 500 Hz l ]
RD1 RD5

., Repeated Reflex Decay Present

106 +10° 10 310 .10 Rest Period 1 minute SI=RD1"'85'RD5

SeC 8SeC seC sSaf sec
20
dBSL Fall
B Aie B 8
£3 43 43 43
seCc secC sec secC i )
Ry R

20 dBSL at 2KHz

(IT Experimental Repeated Reflex Decay Present
S8ession) $;= RD;.... S5c= RD.

10 10:; 10 D 10 After a minimum of 24 hours
secC Ssec sec sec SecC

gape.
20{
dBSL
g 8y 8, & E '
L3 £33 L3 L3 -L!;r
sec sec sec secC
20 dB SL at 4 KHs. ¢ —
RD1 RDS

Repeated Reflex Decay Present

RE RD
10530 10 110 10 Sy RB4, o+ +Sg=RDg
sec sec sec ses sec Rest period of 1 minute 1

20 :
aBsL
| PP PR —
23 43 43 &3
Bec sSec seCc sec
RDy RDg

20 dB SL at 1KHz

Repeated Reflex Decay absent

8w RO e S = RD
(Fig ) 1 1 5 5



Examples to show the computation of magnitude of reflex

Example-1
ART at 2KHz
95 dB HL «—
{ =
peakiiz I T 0.4 cms
Averaged magnitude at the
Acoustic reflex threshold
(10 averagings)
115 dB HL
at 2 KHz i
1.5 cms
Magnitude of reflex Averaged magnitude at

= 1,5 = 0.4 = 1,1cms 20 4B SL (10 averagings)

Example-2

100 4B HL
at 2KHz s | | | |

Averaged magnitude at
the acoustic reflex
threshold(10 averagings)

120 4dB HL
At 2KHz | | | | |
\\\’ﬂ,ﬁﬂﬁﬁﬁ____________’ﬂ__, 1 cm

Averaged magnitude a
Magnitude = 1.0 - 1.0 =0 20 4BsSL (10 averagings)

Note: Example-1l: Magnitude of Acoustic reflex in the subject who
showed repeated reflex decay.

Example-2: Magnitude of acoustic reflex in the subject who
did not show repeated reflex decay.
Fig.(’){
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RESLLTS AND D SAUSS ON

The data obtai ned were subjected to statistical analysis.
The results obtai ned are di spl ayed an the tables and can be

di scussed under follow ng headi ngs:

1. Amount of reflex decay on presentation of tone repea-
tedly (5tines) at 5 dBSL, 10 dBSL, 15 dBSL and 20 dBSL for
frequencies 50CHz, 1KHz, 2KHz aad 4KHz.

3. Magni tude of Acoustic reflex ia subjects for 2 KHz at

20 dBSL who do not show any noti ceabl e refl ex decay.

3. Magni tude of Acoustic reflex ia subjects for 2KHz at
30 dBSL who show refl ex decay.

1. anount of reflex decay on presentati on of tone repeated y
(5tines) at 5dBS, 10 dBSL, 15 dBSL, and 20 dBSL for frequencis
5QCHz, 1KHz, 2KHz and 4 KHz.

Tables 1(a), 1(b), 1(c), I (d) show t he anount of nean
refl ex decay at 5 dBSL.

There is no refl ex decay at 500 Hz aad 1KHz, whereas t he
decay i s present at 2KHz aad 4KHz. The anount of decay ia nore
at 4KHz, than at 2KHz.

Tables 2(a), 2(b), 2(c), 2(d) showthe nean val ues of reflex
decay at 10 dBSL.



The reflex decay is present at all frequencies and increases
from500Hz to 4 KHz. That is to say, there is more decay at
hi gher frequencies than at |ower frequencies. However, in this
group, the amount of decay at IKHz is more than the amount of

decay at 2KHz.

Tables 3(a), 3(b), 3(c) and 3(d) showthe mean val ues of

reflex decay at 15dBSL.

Fromthe above tables, it is clear that, there is more decay
at hi gher frequencies than at |ower frequencies, the mean decay

i ncreases with frequenci es higher the frequency, greater the decay.

Tables 4(a), 4(b), 4(c) and 4(d) showthe mean val ues of

reflex decay at 20dBSL.

Here again the amount of reflex decay present at higher

frequencies is more than that of |ower frequencies.

On conmparing the mean amount of repeated reflex decay
obt ai ned at different sensation levels, the trend is that there
is greater amount of reflex decay obtained at hi gher sensation
| evel (for e.g. 20dBSL) and very little reflex decay is obtained
at | ower sensation levels (5 dBSL). This holds good for all the
groups excepting the 10 dBSL group. In this group, the mean

amount of reflex decay obtained at 1KHz and 4KHz is more than
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t he wean anount of reflex decay obtained for 1KHz and 4KHz for

15 dBSL and 20 dBSL groups. Even at 2KHz, the anount of decay

obtained in 10 dBSL group is nore than that obtained in 15 dBSL
group for the same frequency.

The data in thetables indicate that there is |east varia-
bility at 500Hz, across all the groups and the variability in-
creases at higher frequencies. This can be seen clearly from
the tables 4(a), 4(b), 4(c) and 4(d) of the 20 dBSL group,

2. Magni tude of Acoustic reflex in subjects at 2KHz, 20 dBSL
who do set show any noticeabl e reflex decay.

Table5 clearly shows that the magnitude of Acoustic reflex
at 20 dBSL is very little.

3. Magni tude of Acoustic raflex in subjects at 2KHz, 20 dBSL
who show refl ex decay.

Fromtable 6, it is clearly evident that there is greater
magni t ude of acoustic reflex at 20 dBSL.

On conparing tables 5 and 6, the mean scores of .18 and 0.7
are obtained respectively. Hence, we canaay that the subjects
who showed reflex decay, also showed greater magnitude of acoustic
reflex and the subjects who did not show reflex decay showed
| esser magni tude of acoustic reflex.
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The variability data i ndi cate that the subjects who show
refl ex decay are nore vari abl e than t he subj ects who do not

show ref | ex decay.

Di scussi on

The value of the teat battery approach in assessing human
auditory function has been recognised for many years and may
prove a more reliable approach to susceptibility testing. |If
several correlates are identified, they could be used as a test
battery for susceptibility to noise induced hearing |oss
(Eldrege and Miller 1969; Ward and Durall 1971; Borg, 1968;
Brasher et al 1969; Coles 1969; Zakrisson and Borg 1974;

Zakrisson et al 1975; reported the influence of the acoustic refles

to temporary threshold shift (TTS).

The relation between TTS and ART exists because when reflex
occurs there will be attenuation of |ow frequency sounds reaching
the cochlea. As TTS is related to the intensity of the signa
reaching the cochlea, the reduction in the intensity of the signal
brought about by reflex action can be expected to result in less
TTS. On the basis of TTS many tests have been developed to identy

subjects Who are susceptible to noise induced hearing loss or PTS

Anne zachariah (1980) has found that the subjects with low
acoustic reflex thresholds show greater TTS and greater magnitude

of contraction of the stapedius muscle through the acoustic reflex
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and the subjects who exhibit high reflex thresholds show | ess
TTS and | ess magni tude of contraction of stapedl us nmuscl es.
Jagadi sh (1933) has found that subjects with |ower threshold

of octave masking (TOW val ues have | ower ART and hi gher magni -
tude of reflex. Further he reports that |over TOM |ower ART
and hi gher magni tude of reflex may be suggestive of suscepti -
bility to noise induced hearing |oss.

Based on t he above research a study was carried out to
investigate the relationship between ' Repeated Reflex Decay
Testing" and susceptibility to noise induced hearing | oss.

The subj ects who showed "Repeated Refl ex Decay" al so showed
greater magni tude of acoustic reflex and the subjects who di d not
show noticeabl e refl ex decay, showed very little nagnitude of
acoustic reflex.

This study can be correlated with Anne Zachariah's (1980)
study, the subjects who have high TTS, show repeated refl ex decay
and greater magnitude of acoustic reflex and subjects who have
low TTS, do not show repeated refl ex decay and show | ess magnitude
of acoustic reflex. Jagadish (1982) also supports the above

contenti on.

This study also gives information about the repeated reflex

decay at various frequencies and at different sensation |evels.
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D upsel and tad Johansson (1967) denonstrated that acoustic
refl ex adaptation was frequency dependent with the reflex

mai ntai ned | onger for |ow frequency activator signals than
for high frequency activators. The present study supports
this here repeated reflex decay is greater at higher frequen-
cies than at [ower frequencies indicating that reflex decay
I's a frequency dependent phenomenon.

W ey and Karlovich (1975) report adaptation data across
subjects for the 500Hz activating signals at levels of 5, 10
and 15 dB above individual acoustic reflex thresholds, they
found on conparison of acoustic inpedance change over the entire
signal interval that reflex adaptation increases wth increase
inin activating signal level. The present study supports Wl ey
and Karlovich (1975) data and draws support to infer that greater
anount of repeated reflex decay is seen at higher sensation |evels

However, earlier investigations by Wlson et al (1978) and
Resenhal i et al (1978) report that reflex adaptation decrease,
as the intensity level of [QOOH activator increases for

2000Hz activators, changes in the intensity |evel of the
activator signal do not appear to have systematic effects on
t he anount of reflex adaptation.

It isdifficult to make specific conparisons between the
acoustic reflex data here and those of earlier investigations.



31

since nost other studies enployed only a single activator |eve
and invol ved observation of acoustic reflex activity over sub-
stantially shorter durations.

The effects of the intensity level of the activator signa
on the characteristics of reflex adaptation al so appear to be
frequency dependent.

Finally a major portion of the confusion regarding acoustic
refl ex adaptation can be due todifferences. in experinental
met hodol ogy, spectral, tenporal or intensity characteristics of
the reflex-activating signals used. A nore conplete description
of the adaptation properties of the acoustic reflex for conparable
signal parameters appears warranted to eval uate adequate infe-
rences drawn regarding the role of the mddle ear nuscul ature
I n psycho-acoustic phenonena (such as TTS). The purpose of this
study, was to exam ne systematically the response of the acoustic
reflex to sustained signals at different frequencies, at difference
| evel s above acoustic reflex thresholds.



Tabl e-1(a): Arount of reflex decay on presentation of tone

repeatedly at 5 dBSL, 500Hz neasured in cns.

Subj ect s Pr obe ear ART at 500Hz Amount of decay
1. Left 90 dB - 0.04
2 Lef t 100 dB - 0.12
3. R ght 100 dB +0.02
4. R ght 95 dB - 0.07
5. R ght 90 dB + 0.04
M= -0.034
n- | - . 0645

+ Sign indicates Refl ex decay

- sign indicates No reflex decay
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Table-1(b): Amount of reflex decay on presentation of tone

repeatedly at 5 dBSL, 1KHz measured in cms.

Subjects Probe ear ART at 1KHz Amount of decay
1 Left 100 dB + 0.01
2 Left 100 dB - 0.04
3 Right 90 dB 0
4 Right 90 dB - 0.04
5 Right 85 dB - 0.03
M= - 0.02

o n-1- .25495

+ Sign indicates reflex decay

- Sign indicates no reflex decay
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Table-1(c): Amount of reflex decay on presentation of tone

repeatedly at 5 dBSL, 2KHz Measured in cms.

Subject Probe war ART at ZKHs Aaouat of deeay
1 Left 90 dB + 0.3
2 Left 90 dB - 0.15
3 Right 90 dB + 0.47
4 Right 110dB + 0.12
5 Right 90 dB + 0.14
M= .123
on-1- .2467

+ Sign indicates reflex deeay

- sign indicates ao reflex decay



Table-1(d) Amount of reflex decay on presentation of tone

repeatedly at S dBSL, 4KHz measured in cms

Subjects Probe ear ART at 4 KHz Amount of decay
T Left 110 dB + 0.09
2 Left 160 dB + 0.11
3 Right 120 dB + 0.14
4 Right 120 dB + 0.16
5 Right 115 dB + 0.22
M = .144
o n-1 = .0878

+ Sign indicates reflex decay

- Sign indicates no reflex decay



Table-2(a): Amount of reflex decay on presentation of tone

repeatedly at 10 dBSL, 500HZ measured in cms.

Subjects Probe ear ART at 500Hz Amount of decay

| Left 90 dB + 0.26

2 Left 90 dB - 0.04

3 Right 90 dB + 0.02

4 Right 90 dB - 0.04
M =.05

o n-1 = .1457

+ Sign indicates reflex decay

- Sign 1indicates no reflex decay
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Table-2(b) Amount of reflex decay on presentation of tone,

repeatedly at 10 dBSL, 1KHz measured in cms.

Subjects Prob ear ART at 1KHz Amount of decay

1 Left 90 dB +0.52
2 Left 90 dB +0.52
3 Right 90 dB 0
. 0
4 Right 90 dB
M-0.26
on-1=20.26

+ sign indicates reflex decay
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Table-2(c) Amount of reflex decay on presentation of tone,

repeatedly at 10 dBSL, 2KHz measured in cms.

Subjects Probe ear ART at 2KHz Amount of decay
1 Left 90 dB + 0.28
2 Left 90 dB +0.48
Right 90 dB + 0.07
4 .
Right 90 dB + 0.03
M = 215

o n-1 = .2079

+ sign indicates reflex decay
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Tabl e-2(d) Amount of refl ex decay on presentati on of tone,

repeated at 10 dBSL, 4 KHz neasured i n cns.

Subj ect s Pr obe ear ART at 4 KHz Anmount of decay
1 Lef t 90 dB + 0.52
2 Lef t 90 dB + 0.26
3 R ght 90 dB + 0.51
4 R ght 90 dB + 0.16
M= .362
n-I = .1808

+ Sign indicates refl ex decay
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Table-3(a) Amount of reflex decay on presentation of tone,
repeatedly at 15 dBS., 500Hz measured in cms.

Subj ect s Probe ear ART at 500Hz Amount of decay
1 Left 95 dB + 0.02
2 Lef t 90 dB + 0.05
3 Ri ght 90 dB + 0.12
4 Ri ght 100dB 0
S5 Ri ght 100dB +0.1
M =.058
n-I = .051

+ sign indicates reflex decay
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Table-3(b) Amoutt of reflex decay on presentation of tone,
repatedly at 15 dBSL, 1 KHz measured in cms.

Subjects Probe ear ART at IKHz  Amount of decay
1 L eft 90 dB + 0.09
2 L eft 95 dB - 0.01
3 Right 90 dB + 0.13
4 Right 100 dB - 0.02
5 Right 100 dB + 0.15
M =0.068
n-1=.858

+ Sign indicates reflex decay
- Sign indicates no reflex decay
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Table-3(c) Amount of reflex decay on presentation of tone,
repeatedly a 15 dBSL, KHz measured in cms.

Subj ect s Probe ear ART at 2 KHz Amount of decay
1 Left 90 dB + 0.54
2 Left 90 dB 0
3 R ght 100 dB +01
’ Ri ght 100 dB +0.15
5 R ght 90 dB - 0.02
M - 0.154
n-1 = .2396

+ sign indicates reflex decay
- sign indicates no reflex decay



Table-3(a) Amount of reflex decay on presentation of tone,

repeatedly at 15 dBSL, 4KHz measured in cms.

Subjects Probe ear ART at 4KHz Amount of decay
1 Left 105 as + 9.44
2 Lett 100 GB +0.22
3 Right 95 dB + 0.16
4 Right 100 SB + 0.2
5 Right 90 dB + 0.07
M =.218
o n-1 = .1368

+ sign indicates reflex decay
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Table-4(a) Amount of reflex decay on presentation of tone,

repeatedly at 20 dBSL, 500Hz measured in cms.

Subjects Probe ear ART at 500 Hz Amount of decay
1 Left 90 dB + 0.13
2 Left 90 dB + 0.97
3 Left 90 dB + 0.02
4 Left 90dB + 0.04
5 Right 90 dB + 0.09
6 Right 90 dB + 0.1
7 Right 100 dB + 0.04
8 Right 90dB 0
9 Right 90 dB + 0.06

M =0.061
on-1=.0410

+ Sign indicates reflex decay.
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Table-4(b) Amount of reflex decay on presentation of tone,

repeatedly at 20 dBSL, IKHz measured in cms.

Subjects Probe ear AST at 1KHz Amount of decay
1 Left 90dB + 0.17
2 Left 96 dB + 0.26
3 Left 100 dB 0
4 Left 90 dB 0
5 Right 90 dB + 0.2
6 Right 90 dB 0
7 Right 90 dB 0
8 Right 100 4B + 0.07
9 Right 90 dB

M = .084
o n-1 = .1005

+ Sign indicated reflex decay
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Table-4(c) Amount of reflex decay on presentation of tone,
repeatedly at 20 dBSL, 2Kz measured in cms.

Subjects Probe ear ART at 2 KHz Amount of decay
1 Left 100 dB + 0.21
? Left 90 dB + 0.16
3 Left 90 dB + 0.42
4 Left 90 dB + 0.32
5 Right 65dB + 0.04
6 Right 100 4B + 0.28
7 Right 100 dB + 0.4
8 Right 105 dB +0.14
9 Right 90 dB + 0.06

M =.225
on-1=.1386

+ Sign indicates reflex decay



Table-4(d) Amount of reflex decay on presentation of tone,

repeatedly at 20 dBSL, 4KHz measured in cms.

Subjects Probe ear ART at 4 KHz Amount of decay
1 Left 105 dB + 0.18
2 Left 90 dB + 0.16
3 Left 95dB + 0.52
4 Left 100 dB + 0.5
5 Right 80 dB + 0.54
6 Right 105dB + 0.42
7 Right 100 dB + 0.3
8 Right 105 dB + 0.12
9 Right 105 dB + 0.12

M = 3177
on-1=.1790

+ Sign indicates reflex decay



Table-5 Reflex magnitude at 2 KHz, 20 dBSL in subjects who do not show any

noticeable reflex Decay (Mean reflex decay for those subjects is .036)

Subject Probe ear ART at 2KHs Magnitude of Magnitude of Magnitude of

AR at 2 KHz AR at 20dBSL AR
] Right 85 dB 1.2 1.4 2
2 Right 90 dB 7 9 2
3 Right 100 dB 1 1 0
4 Right 90 dB 7 .8 B
5 Left 90 dB 3 7 4

M= .18

o n-1 = .1483



Table-6 Reflex magnitude at 2KHz, 20 dBSL in subjects who show reflex decay
(Mean reflex decay for these subject .275)

Subjects Probe ear ART a 2ZKHz Magnitude of  Magnitude of Magnitude of

AR at XH AR at 20 dBSL AR
1 Right 100 dB 2 1.0 0.7
2 Right 100 dB 5 1.3 38
3 Right 105 dB 4 1.1 ,
4 Left 90 dB .7 1.1 4
5 Left 100 dB 4 1.5 1.1
6 Left 90 dB 5 1.3 8
7 Left 90 dB 3 7 4
M=0.7

o n-1 = .2449



SUMVARY AND CONSCLUSI ON

The present study was designed to find the susceptibility
of normal hearing listeners to noise induced hearing |oss
(permanent threshold shift). This "Repeated reflex decay test-
Ing" is among t he objective indices of susceptibility to audi-
tory fatigue and can be considered as a nore reliable neasure
than psychoacoustic tests for susceptibility to noise induced
hearing | oss.

This study al so gives information about the frequency and
intensity level of the stinmulus eliciting the reflex.

This study was carried eat in a sound treated room at
Audi ol ogy Departnent of Al India institute of Speech & Hearing,
Mysore. Twenty three (12 femal es and 11 nal es) normal hearing
subjects were tested. The subjects were divided into four groups
to nmeasure this "Repeated Reflex Decay" at four different sensa-
tion levels and at four different frequencies. Mdsen Z0174
| mm ttance Audioneter was used. The experinental testing was
carried out in tw stages.

Stage-1. The acoustic reflex thresholds (contral ateral
stimulation)using T & R setting of the instrument were measured.

Further "Repeated Reflex Decay" was observed at single
frequenci es by presenting the acoustic stinulus repeatedly (five



presentations). Selection of the frequencies for any experi-
mental session was random Two frequencies were selected for
one experinmental session and two for another experimenta
station. This was done to control the interactive effect of
different frequencies so that decaying process at any one fre-
quency does not affect the decay at the another frequency.

Stage-2: It consisted of procedure to determ ne the averaged
magni tude of the acoustic reflex at 2KHz in subjects selected
from15 dBSL and 20 dBSL group.

The foll ow ng concl usi ons have been drawn:

1) The subjects who showed "Repeated Reflex Decay" al so
showed greater magnitude of acoustic reflex and the subjects
who did not show reflex decay showed | ess magnitude of acoustic
reflex.

2) Anne zachariah (1980) concluded that subjects who show
greater magnitude of reflex are susceptible to noise induced
hearing loss. Since the subjects who show greater nmagnitude of
reflex also show decay for repeated reflex decay test, it may be
concl uded that the subjects who show decay for repeated reflex
decay test can be considered susceptible to noise induced hearing
| 0ss,

3) Repeated reflex decay is greater at high frequencies
than at |ow frequencies, indicating that reflex decay is a fre-
quency dependent phenonenon.
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4) Geater anount of "Repeated Reflex Decay" is obtained
at higher sensation levels than at | ower sensation |evels.

Recomendat i ons:

1) It would be worthwhile if the present study is carried
out on a |arge sanple of normal subjects.

2) Toestablishtherel ationshi pbetween"Repeat edRef | ex
Decay” val ues and TTS on Indian popul ati on.

3) A study nay be undertaken to verify whether "Repeated
Refl ex Decay" high TTS, |lower ART and "greater nagnitude of
reflex" go together in a subject or not.

4) It weald be worthwhile to have a longitudinal study on
I ndustrial workers, by making use of all the above nentioned
suseptibility tests to establish the validity.
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