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| NTRODUCTI ON

Gender is found to atfect various auditory functions,
but the studies in this area are scarce. Dengerink et.al.
(1984) state that the studies of differences between nal es
and females in tenporary noise effects are scarce. Sex
di fferences in absolute hearing thresholds, for pure-tones,
have been shown to exist (eg. Corso, 1963; dorig and
Ni xon, 1966). Tobias (1965) found that fenales hear binaura
beats at |ower frequencies than do nales. Several studies
have indicated that femal es evidenced greater sensitivity to
noi se at high frequencies than mal es (Axel sson and Lindgren,
1981; Wardn et.al., 1959; Loeb and Fl etcher, 1963) but that
opposite may be true at | ow frequencies. The literature
on sex related differencesin lateralization rife with in-
consi stencies (Bryden, 1982). Kannon and Li psconb (1974)
found there was a significant right ear advantage for pure-
tone perception, for males, but not for fenmales. The study
of Dengerink, et.al. (1984) assessing noise effect at high

frequenci es has supported greater sensitivity of fenmales.

Audi tory brainstem response audionetry is of great
interest today, in the field of Audiology, Oology, Neurology,
Neur oot ol ogy and is probably one of the npbst exciting

advances in the evoked response audionetry (ERA).



Except for EDR and BER nornative data on sex rel ated
differences are not reported for other electric responses.
Gol dstien et al (1955) reported no significant differences
inthe initial, termnal or maxi num skin resistance (EDR s)

bet ween nal es and f enal es.

The differences in brainstemelectrical response (BER
nor phol ogy for nmales and fenal es has been investigated
(Beagl ey and Shedrake, 1978; Mcdelland and MCrea, 1979;
Stockard et al. 1978, 79). It is shown that absol ute | atency
of wave-l1 is essentially the sane for nmale and fenal e subjects,
but wave-IIl and wave-V |atency was significantly shorter
in fenales than nmales. For clicks the difference in V |atency
has been reported as between 0.05 and 0.36 nsec, (on average
0.22 nsec). (Beagley and Shel drake, 1978), Kjaer, 1979;
Mdelland and McCrea, 1979; Jerger and Hal I, 1980; M chal ewesk
et al 1980; Jacobson et al 1980). The difference in Il
latency is slightly less on average about 0.15 nsec. Wve-1
Is little affected and therefore the |-V interpeak |atency
I's about 0.21 nsec shorter in fenale subjects (Stockard et al
1979). The sex related differences persist at |ower inten-
sities and at faster presentation rates (Kjaer, 1978; Jackobson
et al, 1980). The anplitude of all conponents are larger in
the adult female than in male (K aer, 1979; M chal ewski et al
1980). Wave-1 appears to be about 30%l arger in fenal es;
Wave-111 23% and Wave-V 30%



The differences noted in the | atency neasurenents
do not occur in normal young children. The occasi onal
sex differences noted in the neonatal studies (Seitz,
et al 1960; Cox, et al 1981) are probably related to
the increased perinatal risk in nmale infants do not
persist (Cox,et al 1981). There is sone controversy in
the literature about when the adult difference begins.
Mdelland and MCrea (1979) found no significant sex
related |latency differences in a group of 9-13 years ol d
children but noted difference related to adol oscence and
it attendant hornonal changes. O Donovan (1980) however
found significant sex related |atency differences from

t he age of 8 years onward.

Anot her factor that is specific to adult fenal es
is the menstrual. Picton, et al (1981) have suggested
that interpeak |atency (V-1) changes slightly during the
nmenstrual cycle, being on average 3.81 nsec, between the

days 12 and 26,& 3.92 nsec, on the other days.

Mdelland and MG ea (1979) studied both adults and
preadol oscent subjects and found that no sex related
di fferences were apparent in the younger age groups.
Stockard, et al (1978) suggests that separate response
norns for male and fenal e subjects shoul d be generated
in order to avoid diagnostic errors that inreality, could

be attributed to sex differences.



The statistical analysis of BER normative data obtained
at the Macquarie University Audiology Laboratory (1984) indi-
cates that there is no significance latency difference bet-
ween males and females for each BER wave components. However,
visually it is evident that the response amplitude of the
female BERs appeared to be larger than males and is in agree-
ment with the findings of other investigators. (Satyan, 1984;
Beagley and Sheldrake, 1978; McClelland and McCrea, 1979;
Stockard, et al, 1978, 1979). Rowe (1978) did not find
differences between males and females for BER. Kjaer (1979),
Michaleweski et al (1980) and Rosenhamer, (1980) found
females show shorter latency values. Gupta (1983) found no
significant differences in males and females, in terms of

latency and amplitude, at two intensity levels.

Statement of the Problem:

The present study was undertaken to see if AL, AA,

A L,,and A L values are different 1in males

(ITI-T)

and females.

Where A L = (Latency of response when one ear (Right or
or Left) is stimulated) - (Latency of
response when both the ears are stimulated)

AA = (Amplitude of response when both the ears are
stimulated) - (Amplitude of response when one

ear (Right or Left) is stimulated)
A L(v-1) = | (AL) - <L) )

A A
A L(I11-1) =} ( LHI) - LI) X
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Null Hypothesis:

There is no significance difference for A L; of
I to VI Peaks, between males and females.

There is no significance difference for A A, of
I to VI peaks, between males and females.

There is no significance difference for A L.

between males and females.

There 1s no significance difference for A L |
between males and females.
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REM EW CF LI TERATURE

Effects of Gender on various Auditory Functions:

sex difference in absolute thresholds for pure tones
have been shown to exist (eg. Corso, 1963? Qorig and
N xon, 1966). Corso (1963) has done a conprehensi ve st udy
of age and sex difference in pure tone thresholds. For
the age group 18 to 24 years, he has found snall differences
at all frequencies tested (250, 500, 1000, 2000, 4000, 8000 Hz)
In his study the nmean threshol ds for fenal e subjects were

slightly less than that of nal es.

Tobi as (1965) has found that the fenal es hear binaura
beats at | ower frequencies than do males. He found the
averaged cross tinme, the nedian cut off frequency for fenal es
was found to be about 600 Hz, while for the nmal es the nedi an
cut off frequency, was about 800 Hz this data for different
times during the nmenstrual cycle show that the distribution
of frequencies at which binaural beats are heard, vary the
found, at the onset of nmenses, the range for nales and fenal es
alnost totally overlap. The frequency range for fenal es
noves | ower during the second week of the menstrual cycle
and noves back toward that of the nales at the tine of ovul a-

tion.



Baker and Wi ler (1977) investigated changes in
auditory threshold during 4-6 week intervals for nen,
wonen on birth control pills, and normal cycling woren
not on birth control pills. They determned the thresh-
old at 250, 500, 1000, 2000, 4000, 8000Hz. They found
nornmal cycling females had significantly | ower threshol ds
during the first half of nenstrual cycle than during the
second half. Also, females on birth control pilla showed
significantly and consistently |ower threshold than the

other listeners at several frequenci es.

The literature on sex-related differences in |atera-
lizationis rife wth inconsistencies (Bryden, 1982).
Sex related differences in laterality has been studi ed
by Bryden, 1979; Md one, 1980. Briggs and Nebes (1976)
found a slightly larger right ear effect for nen than for
wonen, al though the difference was not statistically signi-
ficant. Geater right ear effects for nales was found for
list material in the data presented by Bryden (1966), where
75%of men but only 58%of the wonmen showed greater accu-
racy on the right ear. Lake and Bryden (1976) presented
t he subjects pairs of consonant vowel (CV) syll ables dicho-
tically and asked to report the itens they had heard. They
found that anong nen 94% showed a right ear effect, whereas

only 67%of the wonmen did, a highly significant difference.



Furthernore, men showed an average right ear superiority
of 4.31 itenms, whereas wonen averaged only a 1.47 item
difference. Kannon and Li psconb (1974) reviewed previous
studies on ear differences and found there was a signi -
ficant right ear advantage for pure tone perception for

nmal es, but not for femal es.

Dengerink et al (1984) state that the studies of
di fferences between nales and fenales in tenporary noise
effects are scarce. Several studies have indicated that
femal es evidenced greater sensitivity to noise at high
frequencies than nmal es (Axel sson and Li ndgren, 19817 Ward
et al. 1959; Loeb and Fl etcher, 1963), but that opposite
may be true at |ow frequencies. The study of Dengerink
et al (1984) assessing noise effects at high frequencies
has supported greater sensitivity of fenales. They per-
formed two experinents, the first experinent, exam ned
thresholds at 4 KHz and 8 KHz and the threshold of octave
masking at 4 KHz before and after noi se exposure for nal es,
fenmal es and fenmal es using oral contraceptives. Fenales
using oral contraceptives evidenced greater threshold
shifts at 4 KHz than either of other two groups. Their
second experiment exam ned threshol ds and | oudness discri -

mnation index at 4 KHz for nales and fenal es, before and



after noi se exposure. They found, the femal es evidenced
greater |oudness discrimnation index both with and with-
out noi se exposure than did males. 1In addition, they
found femal es responded to the noise with cutaneous vaso—

di al ati on which mal es evi denced vasoconstricti on.

Audi tory brain stemresponse audionetry is of great
interest today, in the field of Audiology, Oology, Neurol ogy
and Neurootology and it is probably one of the nopbst exciting

advances in the evoked response audi onetry.

Ef fects of Gender on ABR

Sex related differences in normative data are not
reported for other electrical responses except for EDR and
BSER CGol dstien et al (1955) reported on significant diffe-
rences in initial, termnal or nmaxi mum skin resistance (EDR s)

bet ween nmal es and fennl es.

The differences in brainstemelectrical response (BER
nor phol ogy for mal es and fenmal es has been investigated by
Beagl ey and Shel drake, 1978; MdCelland and McCrea, 1979;
and Stockard et al 1978, 1979. They showed that absol ute
| atency of wave-lI is essentially the same for male and fenal e
subj ects, but wave-I1l and wave-V | atency was significantly

shorter in femal es. For clicks the difference in wave-V
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| at ency has been reported as between 0.05 and 0.35 nsec

(on average 0.22 nsec) (Beagley and Shel drake, 1978;

Kjaer, 1978y Mcdelland and MCrea, 1979; Jerger and

Hal I, 1980; M chal eweski et al, 1980; Jackobson et al,
1980). They also reported that, difference in wave-11U
latency is slightly |ess on average about 0.15 nsec.

Wave-1 is little affected and therefore for the V-1 inter-
peak |latency is about 0.21 nsec shorter in fenal e subjects
(Stockard et al, 1979). The sex related differences per-
sist at lower intensities and at faster presentation rates
(Kjaer, 1978; Jackobson et al 1980). The anplitudes of

all conponents are larger in the adult females than in nal es.
(Kjaer, 1979; Mchal ewski et al, 1980). According to them
wave-| appears to be about 30%]l arger in fenal es, wave-III

23%and wave-V 30%

The sex differences noted in the | atency measurenents
do not occur in normal young children. (Cox et al 1981).
Cccasional sex differences noted in the neonatal studies
(Seitz et al, 1980; Cox et al 1981), are probably related
to the increased perinatal risks in nmale infants and do Not
persists (Cox et al, 1981). Stockard and Stockard (1983)
found no sex difference in interpeak |atency in new born

group (p 0.3). Thereis sonme controversy inthe literature
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about when the adult difference in sex begins. Mdelland
and MQrea (1979) found no significant sex related diffe-
rences in a group of 9 to 13 year old children but they
noted difference related to adol oscence and its attendant
hor nonal changes. O Donovan (1980) however found signifi-
cantly different latencies fromthe age of 8 years onwards.
He states that the anatom cal differences between the sexes
mght therefore underlie, the differences in recording

brai nstemresponses. He speculates that the only intelli-
gi bl e explanati on seens to be based on spatial dinension

of the wave generating system and vol une conduct or enbeddi ng
it, than the el ectrophysiol ogical diversity. A so the
shorter pat hways woul d give an earlier |atency and m ght

al so i ncrease synchroni zation so as to give a |arger anpli -
tude. Another factor that is specific to adult fenales is
the menstrual cycle. Preton et al (1981) have reported
that V-1 interpeak |atency changes slightly during the
nmenstrual cycle, being on average 3.81 nsec between the

day 12 and 26, and 3.92 nsec on the other days. According

to himthis is probably related to tenperature changes
during the nmenstrual cycle. Tenperature difference cannot

al though explain the overall nale fenale differences. Since
nmal es in general have slightly higher core tenperature than

females. (Picton et al 1981).
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Mdelland and MCQea (1979) studied both adult and
preadol oscent subjects and found that no sex related
di fferences were apparent in the younger age groups.
Stockard et al (1978) suggest that separate response
norns for mal e and fenmal e subjects should be generated
in order to avoid diagnostic errors that in reality,

could be attributed in sex differences.

The statistical analysis of BER nornative data
obtai ned at the Macquarie University Audi ol ogy Laboratory
(1984) indicates that there is no significant difference
bet ween nal es and fenales for each BER wave conponents.
However, visually it is evident that the response anpli -
tude of the fenales on BER s appeared to be | arger than
males and is in agreenment with the findings of other inve-
stigators (satyan, 19847 Beagl ey and Shel drake, 19787
Mdelland and MO ea, 1979? Stockard et al 1978, 1979)
Rowe (1979) did not find differences in sex. Kjaer (1979),
M chal ewaski et al (1981), Rosenhaner (1980) found fenal es
show shorter |atency values. Qupta (1983) found no signi-
ficant differences in nales and females in terns of |atency
and anplitudes at two intensity levels (80 dB HL and | GdB HL) .
However, he has found that females at both intensity |evels

do yield shorter |atency val ues.
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METHODOLOGY

Subj ect s;

Thirty two normal hearing <20 dB HL ANSI-1969) in the
age range of 18 year to 28 years and 2 nonths, (nean age
20 years and 9 nonths) were used in the present study.
Subjects were divided into Goup-I and G oup-11, such that
Qoup-1 consists of 16 nmales in the age range of 18 years
to 28 years and 2 nonths (nean age 21 years and 3 nont hs)

t he G oup-11 consists of 16 fenales in the age range of
18 years to 22 years and 4 nonths (rmean age 20 years and 5

nmont hs) .

The subjects were selected on the following criteria:

=

They shoul d not have any history of chronic ear discharge,

tinnitus, giddiness, earache or any other otol ogi c conplaints

2. They shoul d not have any history of epilepsy or other

neur ol ogi cal conpl ai nts.

3. They should be able to relax and feel confirtable with

el ectrodes on, with in 10-15 mnutes after their placenent.

4. Their el ectrophysiol ogical input should cone bel ow 500

mcrovolts within 10-15 mnutes after el ectrode pl acenent.

5. Their hearing sensitivity should be within normal limts
i.e. wthin 20 dB H. (ANSI 1969) in both the ears.
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Equi pnent :

The equi prent used was, Blectric Response Audi oneter

nodel TA-1000. (See figQ)

Brief Description of the instrunent:

The TA-1000 systemconsists of the SLZ 9793 desk top
console, the SLZ 9794 preanplifier and an accessory group.
The SLZ 9793 consol e contains all of the operating controls,
i ndicators and read outs for the system It provides the
patients an auditory stinmulus and accepts patients electrical
responses fromthe preanplifier. Signal conditioning and
the digital averaging extract the patient's BSER responses
fromthe back ground noise. Gscillographic display and
i nk- on- paper recording provide an on going nonitor as wel

as a pernmanent record of responses.

The SLZ 9794 preanplifier is an isolated EEG preanplifier
with frequency response and gain specifically designed for ERA
Patient's electrical response is sensed by a set of three
el ectrodes and after anplification, is conducted to the console

by an inter connecting cable.

Accessory group used was:
1. A binaural air conduction head set with |oud set.
2. Inter connecting cables, chart paper and pens.
3. Sets of electrodes, electrolyte gel and el ectrode adhesive

pad.

15
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Sti nul us:

a) Logon : The stimulus used was the logon stinmulus: In
conventional pure tone audionetry, the stinmulus presentation
time is at |east 200 nmsec., yielding a high degree of frequency
specificity. To additionally enhance the pure tone character
of the stinmulus the rise and decay tinmes are kept relatively

| ong, seldomless than 20 nsec, there by reducing the side-
band which results fromnore rapid nodul ati on of the pure tone
envel ope. For BSER, the tenporal integration tinmes are short,
typically 0.5 nsec or less, quite simlar to the cyctocal
period of exciting stimuli in the upper and m d speech frequency
range. The inplication is the each individual wave formis an
i ndividual stinmulus and that the nultiple responses to the

mul tistinmulus constent of a pure tone would internodulate to

such an extent to preclude the extraction of useful information.

Theoritically the optimum conpron se between an abrupt
wavef orm and a pure tone is the elenentary signal or 'logon
descri bed by D. Gabor. The electrical |ogon used as a stimulus
in the TA-1000 is of 1.5 cycles duration with the first and
third cycle of the sane polarity and 6 dB | ower in the anplitude
than the second half cycle which is of opposite polarity. Each
stimulus is phase inverted with respect to the previous to help

suppress cochl ear and other m crophone artifacts in the averaged



response. The cost of the second half cycle the peak of

the stimulus is the reference tine for |atency determnation.

The electrical logon used to drive either the earphone
or bone vibrator is generated by a series of shaping and

filtering circuits.

Level and node of presentation of stimulus:

The stimulus was presented first nonaurally and then
bilaterally. Acoustic |ogons were presented with the repe-

tition rate 20 per second, for 2 KHz and 4 KHz, at 80 dB HL.

Power suppl y:

The main A-C current was cannalized to |I.T.L. node
SVS- 200L stabiliser with input 170-270 volts and out put of
230 volts, this was stepped down by Kardio S No.101 to 110

volts which is requirenment of the instrunment to function

properly.

Testing Environmnent:

The experinment was carried out in sound treated room
at the Audiol ogy Departnent of Al India Institute of Speech
and Heari ng, Mysore.

1. Huimdity was neither too high nor too lowto the point

where either the subject or clinician were unconfirtable.
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2. It was away fromnoisy drafty or excessive vibration
ar ea.

3. Anay frombrightness (Dmy lit)

4. 1t was away fromelectrically noisy area as |arge

grinding notors etc.

Testing procedur e:

Prior to every test the stabilizer output was checked
to ensure a consistent voltage. The chart paper in the
plotter was al so checked for its proper position. The tabu-

| at or pen hol der was uncaped.

The subject was asked to lie in the rel axed position on
a nmedi cal examnation table. The pillowwas also provided to
avoi d nuscl e tension and to nmake nuscle artifact negligible.
Subj ect was inforned that the el ectrodes woul d be placed on
hi m and ear phones woul d be placed on his ears. He would hear
click type sound in his ear. First session the sound woul d
be in one ear only and the next session there would be sound
in both the ears. He was told to be in a relaxed state that

he coul d go to sl eep.

H ectrodes were checked with a gentle tug on both ends.
They were cleaned with cotton soaked in rectified spirit
(Bl ectrodes were of solid sterling silver). Thus there was

no danger of wearing of any plating.
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Cotton soaked in rectified spirit was briskly rubbed
on both mastords and high forehead of the subjects and
where the el ectrodes were supposed to be placed. This was

then wiped with dry cotton.

Sufficient quantity of Beckman el ectrode el ectrolyte
(electrolyte get) was placed on the electrodes to fill the
recess in the electrode to the "slightly rounded" condition
and to get applied to the skin. Electrode was placed on the
previously cleaned area, pressing gently. The exdess of
paste whi ch oozed out fromthe el ectrode holes and sides was
cleaned with dry cotton. Then Johnson adhesive of 2 x 2 cns
approximately was used to hold the electrode into firm
contact all around.

El ectrode pl acenent was as foll ows: —

Red (+) signal placed on vertex

VWite (-) Reference placed on |ow mastoid area on the stinu-
| at ed earsi de.

Bl ack - Guard placed on the | ow nmastoid,; area of the

nonsti nmul at ed si de.

The el ectrode end of the preanplifier patient electrode
cable was attached to the bed surface near the head and held
in position with adhesive plaster. Each el ectrode was pl ugged
into the correspondi ng colored receptacle on the patient cable

fromthe preanplifier
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Preanplifier was positioned in a convenient |ocation
and was plugged with the 3 pin patient electrode cable
plug into the corresponding preanplifier (They have bl ue

col or code).

Preanplifier and ERA were inter connected by neans

of the cable and receptacl es which are col or coded (Yell ow).

Headphones were placed on the ears of the subjects

in such a way that it was confirtable for the subject.

Power and scope buttons were pressed. The preanplifier
high input |ight was checked. |If the red |ight was on
conti nuously, the various factor such as inproper el ectrode
attachments, excess nuscular activity on the part of the
patient (if he was unconfirtable), possible such nuscle
strain was checked to elimnate the preanplifier high input

i ght.

Al the subjects were tested for nonaural and bil ater al
presentation at 2 KHz and 4 KHz. One half of the nale and
femal e groups was stinulated in the right ear and the ot her

half in the left ear.

ERA settings for nonaural presentation:
* TWH RUN EEG was kept on RUN

* Stimulus frequency 2 KHz or 4 KHz, 20 pul ses per second.
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* The scale switch on 2048 samples and 0.2 pv Div.
* Stimulus intensity 80 dB HL
* Clear was pressed and then Air Right or Air left

was pressed.

ERA settings for Bilateral Presentation:

To all the subjects from male and female groups the

stimulus was presented in both the ears.

* TWF/RUN/EEB was kept on RUN

* Stimulus frequency 2 KHz or 4 KHz, 20 pulses per second

* The scale switch on 2048 samples and 0.2uv/Div.

* Stimulus intensity 80 dB HL

* Clear was pressed and then Air Right and Air Left was pressed

simultaneously.

Preamplifier was rechecked, where there was no indication

of input START/STOP was initiated for operation.

The sample was rejected when
1. An automatic stop occured before 2048 samples.
2. When one division marker was observed before 500 samples
were completed or was not observed even when 2048 sample

were reached.



When adequate samples and divisions were obtained the
final recording was done by pressing RECORD button (the
oscilloscope trace, representative of the patients BSER for

test parameter was recorded on the plotter by tabular pen).

Latency determination:

Absolute latency:- The latency of a particular was obtained
by moving the curson to the desired peak.
Interpeak Latency: Refers to the difference in the latency

between the two peaks.

Amplitude determination:

Peak to peak amplitude of BSER was determin d from the
plotter. The perpendicular distance (considering one box in
the plot as one unit) of the crest of the desired peak and
the subsequent trough was taken as (T), and (T) multiplied
by sensitivity (S) and divided by marker amplitude (M) gives

amplitude in microvolts (u V) .

For example: T = 3 units
M=1
S 00.2

BSER amplitude

IS 3x02 0.6puv
M



AL, AA, AL, .  and AL . values were determined as
AL = [ (Latency of response when one ear (right or left) is
stimulated) - (Latency of response when both the ears

are stimulated) ]

AA = [ (Amplitude of response when both the ears are stimu-
lated) - (Amplitude of response when one ear (Right
or Left) is stimulated) ]

ANL,,= (A L, - A L )

ALIII*I = ( A LIII_ A L I)

AL, AA, AL and AL values were determined for 2KHz

V-1 ITI-T

and 4 KHz at 80 dB HL, for all the subjects.

The t-scores was applied/by finding the sex difference, in

terms of AL, AA, AL and AL in BSER.

V-1 ITI-I

23
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RESULTS, ANALYSIS AND DISCUSSIONS

Symbols used:

AL, = (Lateacy of response whea one ear (Right
or Left) 1is stimulated at 2 KHz) -
(Latency of response when both ears are

stimulated at 2 KHz)

AL = (Latency of response when one ear (Right

4KHz

or Left) 1s stimulated at 4 KHz) -
(Latency of response when both ears are

stimulated at 4 KHz)

A A _ = (Amplitude of response whea both the ears

2KHz

are stimulated at 2 KHz) - (Amplitude
of response when 6ne ear (Right or Left)
is stimulated at 2 KHz)

A A = (Amplitude of response when both the ears

4KHz

are stimulated at 4KHz) - (Amplitude of
response when one ear (Right or Left) 1is

stimulated at 4 KHz)

A Ly (V-1) = | QL. of Vth Peak) = (A L, of I Peak)]

KHz

LS Ly, (V-1) =} 74} Ly, OF Vth Peak)~(A L, of I Peak)]

D LogHaz(III-T)=] (A L, of IIT Peak)-(4 L, of I Peak)}

KHz KHz

T-T)= B 7AN
A L g { TTT-1)=] (4L, Of III Peak)=(S L

- 4KHz of I Peak)l
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In the present study, the BSER measurements were made.
The data were collected for responses when one ear (Right
or Left) is stimulated and when both the ears are stimulated.

AL
AL

A L,.,AN A, ,AA A L,, (V-T)
(v-1), A L,, (ITI-I) and A L,  (III-I) are compared

2KHz 2KHz 4KHz ! 2KHz

4KHz

between male and female groups.

Raw Data:

Table-1 to 4 shows A L, and A L, , of I to VI Peaks

for male and female groups with means and standard deviations

80 dB HL.

Table-5 to 8 shows A A, and A A, ~of I to VI peaks

for male and female groups with means and standard deviations

at 80 dB HL.

Table-9 and 10 shows A L,  (V-I), A L (V-I)

4KHz

AL, (ITI-I) and A L,  (III-I) for male and female groups

with means and standard deviations at 80 dB HL.

Analysis:

The results of the present study were analysed to obtain
mean score, standard deviations and t-scores to find the sig-

nificance of difference between male and female groups.

Table-ITI shows t-scores, degree of freedom and significance of

difference for A L, of I to VI peak, between male and female

groups at 80 dB HL.
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Table-12 shows t-scores, degree of freedom and significance
of difference for A L, of I to VI peak, between male and

female groups at 80 dB HL.

Table-13 shows t-scores, degree of freedom and significance
of difference for A A, of I to VI peaks, between male and

female groups at 80 dB HL.

Table-14 shows t-scores, degree of freedom and significance
of difference for A A, of I to VI peaks, between male and

female groups at 80 dB HL.

Table-15 shows t-scores, degree of freedom and significance

of difference between A L and A L, for I to VI peaks

2KHz !

in males.

Table-16 shows t-scores, degree of freedom and significance
of difference between ~ Igt-, and”L.”, for I to VI peeks

in females.

Table-17 shows t-scores, degree of freedom and significance

of difference between A A and A A,  for I to VI peaks

2KHz 1

in males.

Table-18 shows to scores, degree of freedom and significance
of difference between A A and A A, for I to VI peaks

2KHz

in females.

Table-19 shows t-scores, degree of freedom and significance
of difference for A L, (V-1) A L, (V-1) 1n male and

female groups.
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Table-20 shows t-scores, degree of freedom and significance
of difference for A L, (III-I), A L, (III-I) in male and

female groups.

Table-21 shows t-scores, degree of freedom and significance

of difference between A L, (V-I) and A L,  (V-I) in males.

Table-22 shows t-scores, degree of freedom and significance

of difference between A L,  (V-I) and A L,  (V-I) in females.

Table-22 shows t-scores, degree of freedom and significance
(a)
of difference between A L, (III-I) and A L,  (III-I) 1in

males.

Table-22 shows t-scores, degree of freedom,and significance
of difference between A L,  (III-I) and A L, (III-I) in

females.

Table-23 shows the summary of data given im table 11 to 18.

Table-24 shows the summary of data given in table 19 to 22.

The results of table-23 shows, that there is ao signifi-
cance difference between males and females groups intterms of
A L and AA, however significance difference was found of

peak III for A L also of peak II for A L, (at 0.05 level

4KHz !

only) .

The results of table-24 shows, that there is no signifi-
cance difference between males and females groups in terms of

L(V*I) and A L(III*I)
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DISCUSSIONS

Several previous studies have indicated that gender
affects the various auditory functions. (Corso, 1963;
Glorig and Nixon, 1966; Tobias, 1965; Baher and Weiler,
1977; Axelsson and Lindgren, 1965; Ward et al, 1959;

Loeb and Fletcher, 1963). The effects of gender on BER
have been found by Beagley and Sheldrake, 1978; HcClelland
and McCrea, 1979; stockard et al, 1978, 1979; Kjaer, 1978;
Jerger and Hall, 1980; Mickaleweski et al, 1980; Jackobson,
et al, 1980; Seitz, et al, 1980; Cox, et al, 1981;
O'Donovan, 1980. The results of the present study show
that:
1. "L values for peaks I to VI are nearly the same for
both males and females. However, there was significant
difference in AL value at 4 KHz for the peak III

between males and females.

2. AA values for peaks I to VI are nearly the same for
both males and females. However, there was significant
difference in AA value at 2 KHz, for the peak II

between males and females.

3. AL and AL values are nearly the same at

V-1 I1I-1

2 KHz and 4 KHz, between males and females.



The present study, in general shows that males and
females do not differ with respect to A L and A A
values. Although many studies (Beagley and Sheldrake,
1978; McClelland and MoCrea, 1979; Jerger and Hall, 1980;
Jackobson, et al, 1980; Michaleweski, et al, 1980;
Stockard, et al, 1978, Kjaer, 1978; 0'Donovan, 1980) have
shown that the gender does affect brainstem responses,
the present study shows no significant difference in AL
and A A values between males and females (except for

AL for 4 KHz and A A for 2 KHz).
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SUWARY AND CONCLUSI ONS

The study was carried out in a sound treated room of
Audi ol ogy Departnent, AllSH Msore. 32 nornmal hearing
( <20 dB HL ANSI 1969) subjects in the age range of 18
years to 28 years 2 nonths (nean age 20 years, 9 nonths).
Subj ects were divided into 2 groups, Goup-l1 and G oup-11.
Q oup-1 consisted by of nmal es and G oup-11 consisted of
16 females. As stated in the methodol ogy the subjects were
i n supine position and 3 el ectrodes were used, active,
ground and reference. ERA TA-1000 was used. Logon stinul us
was presented through the earphones. The frequencies of the
| ogon stimuli used were 2 KHz and 4 KHz. These stimuli were
presented for 2048 times at a rate of 20 tines/sec. 10 nsec,
sanple tine was used. The intensity of |ogon stimlus was

80 dB HL.

The stimulus was presented nonaurally (R ght or Left
ear) and bilaterally. In half of subjects fromG oup-1
and half of the subjects fromG oup-11, stinulus was presented
inright ear and in other half of the subjects fromboth the
groups the stimulus was presented in Ieft/f%ﬁrthe nonaur al

present ati on.



AL, AA, AL ., and AL ., values were
determined for 2 KHz and 4 KHz logon stimuli, at 80 HL,
and these values are compared between male and female

groups.

The following conclusions have been drawn:

1. There is no significance of difference for AL,

of I to VI peaks, between males and females.

2. There is no significance of difference for AL, ,

of I to VI peaks, between males and females, (except

for peak III).

3. There is no significance of difference of I to VI

peaks, between AL, and AL, , 1n males.

4. There is no significance of difference of I to VI

peaks, between AL and AL, , 1in females.

2KHz

5. There is no significance of difference for A A,
of I to VI peaks, between males and females, (except

for peak II, at 0.05 level of significance).

6. There is no significance of difference of A A

of I to VI peaks, between males and females.

7. There is no significance of difference of I to VI

peaks, between AA and AA, . males.

2KHz
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8. There is no significance of difference of I to VI

peaks, between A A, and A A, , in females.

9. There is no significance of difference for AL,

(V-I) and AL, (V-I), between males and females.

10. There is no significance of difference for

AL, (IITI-T) andAL,  (III-I), between

2KHzZ

males and females.
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