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INTRODUCTION

Audiometry l i terally means measurement of hearing,,

It originally meant only the measurement of the auditory

threshold for puretones. This restricted meaning was

gradually extended, as different techniques of auditory

measurement were developed, Ihe term audiometry also

includes puretone audiometry, group audiometry, automatic

audiometry, and others and recently high frequency audio-

metry has also become equally important.

High frequency audiometry is defined as finding hear-

ing thresholds for frequencies above 8 KHz. A frequency

analysis of speech reveals that the greatest concentration

of acoustic energy is between 3OO and 3OOO Hz although

frequencies somewhat above and below this range may carry

some information. Thus, if an audiologist measures a

patient's ability to hear puretones in the frequency range

of 125 Hz - 8OOO Hz, he has some basis for predicting

whether the patients hearing for speech is normal or impaired.

Most of our audiological examinations and tests describe

8 KHz threshold as a reasonable measure of the integrity

of the basal turn of the cochlea. i t ' s clinical applica-

tion is not widespread because of the common belief that
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the high frequencies play a secondary role in the percep-

tion of speech. Furthermore, the perception of such

high frequency is very subjective and this could be the

cause of possible errors during testing.

Two major reasons are often cited for this:

(1) Human speech can be very efficiently transmitted at

frequencies below 8 KHz.

(2) The practical consideration due to difficulties like

reliable production and calibration of very high

frequency sound of enough fidelity and intensity.

But with the advancement of science and technology

the above mentioned reasons are no longer valid. With the

invention of IC's and Piezo electric drivers, much as been

achieved such as an increase in the available audiometric

frequency range. A knowledge of a person 's high frequency

thresholds may serve as useful prediction of future diffi-

culties in understanding the spoken word.
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REVIEW OF LITERATURE

Investigators have revealed the possible role of

high frequencies in speech perception (Berlin, 1978).

It has also been shown that the audibility of very

high frequencies is important for intensity discrimi-

nation at 2 KHz (Florentine, 1983). Studies have shown

that in presbycusis, the loss begins typically at very

high frequencies (Rosen et al. 1964; Northern et al .

1972). Goff (1977) has shown that lead intoxication

probably is accompanied by high frequency hearing-impair-

ment. High frequency hearing thresholds can be used as

reliable indicators of drug ototoxicity (Henry, 1983;

Agnen, 198O; Fausti et al. 1981; Jacobson et al. 1969;

Prazma, 1981), hyperlipidemia (Cunningham and Goetzinger,

1974); peripheral vascular disease (Rosen and Ohio, 1965)

and certain types of noise exposure (Fausti et al. 1981;

Dieroff, 1979; Corliss et al. 1970). In noise induced

hearing loss, it has been demonstrated that high frequency

impairments occur even before the characteristic 4 KHz

notch is seen. In all these cases, there was evidence

of hearing loss at the routine audiometric frequencies.

Vassallo et al. 1968; Dieroff, 1976; reported a relationship
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between high frequency hearing loss and exposure to

noise. High frequency hearing loss has been correlated

with otosclerosis, hereditary sensorirneural hearing

loss and Meniere's disease (Osterhammel, 1980).

Thus, based on the research done, we can say that

poor hearing at high frequencies has prognostic signi-

ficance. We can avoid this by taking necessary steps

at initial stages itself. This study has been planned

to identify the importance of high frequency for early

identification of hearing loss so as to avoid difficul-

ties.
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METHODOLOGY

Instrumentation:

A two-channel (Madsen-OB 822) audiometer was used

to obtain pure-tone thresholds from 125-12000 Hz. The

ear phones are of clrcumaural type. The modified

Hughson-Westlake procedure was used to obtain thresholds.

Calibration was done prior to, during and on conclusion

of data collection. The deviation in output SPL was

within permissible limits.

Test Environment:

All measurements were conducted in sound treated

room with examination and control room combination.

Subjects:

A group of 30 adults aged 18-45 years. The ten each

from three different occupational groups - teachers, bank

officers and factory workers served as subjects. The

mean and median age of the subjects were: 32 and 27 years

respectively. There were 20 males and 1O females. Case

histories were taken and only those who reported of no

history of any middle ear disease were selected.
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Procedure;

Each subject was tested at 25O Hz, 5OO Hz, 1OOO Hz,

2000 Hz, 4000 Hz, 8000 Hz, 1OOOO Hz, and 12OOO Hz via

AC and BC.

Null Hypothesis: Put-forth in this study are -

1. There will be no significant ear difference in air-conduc-

tion thresholds across all frequencies,,

2. There will be no significant difference in air-conduction

thresholds with each other occupational groups.

3. There will be no significant difference in occupational

groups - teachers, bank officers and factory workers,

across high frequencies (4 KHz - 12 ^ z ) and low frequen-

cies (250 Hz - 2 KHz).

4. There will be no significant difference of the bone-

conduction thresholds with the occupational groups.

5» There will be significant difference of the bone conduction

thresholds of the occupational groups across the frequencies.
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RESULTS AND DISCUSSION

This study has been conducted in order to find out

whether we can use extended high frequency for early

identification of hearing loss. It has been found that -

For air conduction thresholds using ANOVA the results

are as follows:

1. There was no significant difference between right and

left ear air conduction thresholds at 0.05 level across

all frequencies (that is 250 Hz, 500 Hz, 1000 Hz, 2000 Hz,

4000 Hz, 3000 Hz, 10,000 Hz, and 12000 Hz) with an

F-ratio of 2.99.

2. There was a significant difference between/the various

groups (Normal, teachers, bank officers and factory

workers? at 0.01 level the F-ratio being 13.7 3.

A significant difference has also been found across

all the frequencies tested (250 Hz, 500 Hz, 1000 Hz, 2000

Hz, 4000 Hz, 8000 Hz, 10,000 Hz, 12,000 Hz).

On Fisher's LSD, it was found that -

a) Normal group is significantly different from teachers,

bank officers and factory workers.

b) Teachers group was significantly different from normals

and bank officers group.



c) Bank officers group was significantly different from

the normal group.

3. All the occupational groups tested were significantly

different across high frequencies (4 KHz - 12KHz) and

low frequencies (250 Hz - 2 KHz) with an F-ratio of

26.15 at 0.05 level.

4. High frequencies ( 4 KHz - 12 KHz) were significantly

different from low frequencies (250 Hz - 2 KHz). 12 KHz

being significantly different from 1 KHz with an F-ratio

of 70.49 which is significant at 0.05 level.

On Fisher's LSD it was found that -

a) Normal group was significantly different from teachers,

bank officers and factory workers group.

b) Teachers group was significantly different from normals

and bank officers group.

c) Bank officers group was significantly different from

normals, teachers and factory workers group.

d) Factory workers group was significantly different from

normals and bank officers.

For bone conduction thresholds using AN0VA, the follow-

ing are the results:



1. There was no significant difference of the bone conduc-

tion thresholds with the different occupational groups

tested with an F-ratio of 2.36 significant at 0.01 level.

2. However, within each group a significant difference was

found across the frequencies.

a) Bone conduction threshold at 250 Hz was significantly-

different from 1 KHz, 2 KHz, 4 KHz, 6 KHz. But

thresholds at 250 Hz was not significantly different

from those at 500 Hz.

b) Nor were thresholds at 500 Hz significantly different

from 1 KHz, 2 KHz, 4 KHz and 6 KHz.

c) Thresholds at 1 KHz was significantly different from

those at 6 KHz, with other frequencies tested there

was no significant difference.

c) Thresholds at 2 KHz was significantly different from

6 KHz, but there was no significant difference between

thresholds at 2 KHz and 4 KHz.

DISCUSSION;

For air conduction thresholds, using high frequency

we can significantly differentiate normals from teachers,

bank officers and factory workers group. Among the high

frequencies 12 KHz is found to be significantly different

from 1 KHz. Hence, it can be used as an important diagno-

stic tool in early identification of hearing loss.
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But bone conduction thresholds fail to significantly

differentiate normals from the other occupational groups

tested. Teachers group was significantly different from

normals and bank officers but there was no significant

difference from factory workers. This may be due to the

age group of the subjects ie. 4 out pf 10 teachers selected

for testing are of the age of 43-45 years, whereas the other

subjects were younger. The difference in age might have

contributed to the difference in thresholds observed.

CONCLUSION;

From the above R&D (Results and Discussion) we can

conclude that -

1. There is a significant difference in thresholds of those

subjects who are exposed to greater noise as compared to

those who are exposed to less noise.

2. There is also significant difference in threshold at

various frequencies,

3. There was significant different in the threshold between

low frequencies and high frequencies.

4. Compared to air conduction threshold, bone conduction

threshold could not be used for diagnosis.
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From the present study and those reviewed on

clinical application of high frequency audiometry,

it can be said that clinical application of high

frequency audiometry is feasible and can be used as

diagnostic tool for early identification of hearing

loss especially those Who are exposed to noise.
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