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INTRODUCTION:

The hearing nmechanismis one of the sensitive sensory
system providing auditory information about far and near,

events in an individuals environment.

In lower primates like fish, it is more of a bal ancing
organ, while in higher order animals it helps as a danger
sensing mechanismtoo, thereby enabling the individual for
flight or fight.

Hearing plays a very inportant role in the acquisition
of speech and | anguage in humans. Any lesion to this system
results in a variety of problemincluding the deficits in
speech and | anguage devel opment, precipitates a nunber of

psychol ogi cal problems too.

The selection of an appropriate rehabilitation programme
for these hearing inpaired population falls under the domain
of an audi ol ogi st apart from mere diagnosis. It includes

proper selection of hearing aid, auditory training etc.

The selection of a hearing aid for specific problenms is
vary chal | engi ng and depends upon a nunmber of factors |ike

t he degree, and type of hearing | oss, age of the patient, etc.

The selection of hearing aid based on gain requirements

al one is one of the errors which a student audi ol ogi st makes.



However whil e selecting the hearing aid, the tone control
shoul d al so be considered equally inportant as the vol une

control. The patient should be nade aware of its function.
Now cones the question - Wiat is a "TONE CONTRCOL" ?

Most hearing ai ds have a tone control that adjust the
rel ati ve strength of the high frequency, |ow frequency and

md frequency tones that are anplified.

Enphasi s on one or another tonal range usually is
achi eved by a conbi nati on of condensors and resistors in the
circuits that transmt one range of tone nore efficiently
than another. The process actually is that of supressing
the undesired range while the tones to be enphasi ses are

transmtted relatively nore efficiently.

A tone control positioned on '"H is usually prescribed

for the follow ng cases:

- NH

- Precipitous high frequency hearing | oss
- presbyacui si

- Qotoxicity

- Congenitally hard of hearing children

Wiy Tone control on '"H ?

Most envi ronnent al sounds have high energy in the | ow



frequency and | eas energy in the high frequency sounds

(above 1 KHz). Nornal hearing individuals take advantage of

hi gh frequency cues of speech to understand in noisy places.
But cases with | ow frequency hearing and hi gh frequency
sensori neural hearing | oss have nore difficulty understandi ng
speech in noisy conditions than those with nornmal hearing

( Ski nner).

It is also seen that elimnating | ow frequency fromthe
hearing aid reduces internal noise, attenuates unwanted back-
ground noi se, reduces cochl ear maski ng and thus optinally
anplifies that part of the speech spectrumwhi ch conveys nost

of the consonant information (Franklin).

Ext ended hi gh frequency range hearing aids appeared to
be of value for persons w th precipitous hearing | oss of high
frequency (Reddell and Calvert, 1966) and al so it enhances
speech intelligibility in noise (Schwartz et al, 1979).

The | ow frequency enphasis is not always preferred by

case* (John E Tecca & David P.Gol dstein, 1984).

It is also seen that extended high frequency anplification
bet ween 4000 Hz and 6500 Hz is especially beneficial for
opti mum speech intelligibility and the perfornmance on those
ai ds which reduced | ow frequenci es and extend hi gh frequencies
Is better. These are nostly preferred in noisy conditions

especially (Earc R Harford & Jennifer Fox, 1978).



It should al so be noted while prescribing hearing aids
to children that the frequency range provided to Children
shoul d i nclude sufficient | ow frequencies for vowel percep-
tion and sufficient high frequency for unanbi guous / s/

perception and ot her consonants. (Ross).

The main aimof this study was to know

- If there is a significant change in the frequency range
wth a change in tone control position.

- If there is a significant difference in the frequency
range provi ded by different hearing aids.

- If there is a significant difference in the frequency

range between the categories of hearing aids.

Need for the study:

- This study enables us to know:
a) The change in the frequency range with change in
tone control position.
b) If there is real enphasis on high frequencies when the
tone control is shifted to 'H position.
e) Provides a baseline data for further research.
d) To see if the hearing aids are satisfying the required

st andar ds.

The study hel ps in bringing an awareness anong the

audi ol ogi sts regarding the functioning of the tone control



and al so on the frequency range obtai ned fromthe hearing

aids. It is also helpful while counselling the patient

about the use of hearing aid in noisy environnents.



METHODOL OGY

A)

Sel ection of hearing aidS

A total of 30 hearing aids were taken up for the
study. O these 15 hearing aids belonged to strong
category and 15 hearing aids belonged to noderate category.
Hearing aids were classified into noderate and strong

(IS 10775 - 1984) as per the manufacturers claim

The hearing aids belonged to 6 nodels and in each
model 5 hearing aids were taken. O the 6 nodels two

model s had a provision of N, HL & H2 tone control position.

Test Environnent:

The test was carried out in an airconditioned sound
treated room whose anbi ent noise |evels were within

permssible limts (IS 10776-1984).

| nstrument ati on:

The instruments used for the study are as follows:

Insertion Gain - Optimser | GO HAT-1000.

HAT 500 Test Box
- 1/ 2" Test M crophone

- A Dummy M crophone
- A 2cc coupler (Type DB 0138)



D)

F)

Connecti ons:

I nstrunments were connected as shown in Appendix A
I nside the HAT 500 test box connections were made with

the test m crophone.
Cal i brati on:

After power-up "Testing hearing aid* was selected
fromthe main menu to start the experinent Test-Sate

calibration was selected to calibrate.

Procedures for Test-Site calibration:

- HAT speaker push-button on the front of the HAT 500
was depressed.

- The dummy m crophone was inserted into the 2cc coupler.

- The receiver of the hearing aid was also inserted into
2cc coupler.

- The test m crophone was placed at a distance of 5nm
fromthe hearing aid m crophone facing each other.
The hearing aid was in "OFf" position.

- Placement of dummy m crophone, test m crophone, and

hearing aid are as shown in the Appendi x- B

"Enter" on the operating panel was pressed to calibrate

the instrunment.
Procedure:

The dummy m crophone and test m crophone were inter-

changed from their earlier position as shown in Appendix-c
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The hearing aid was put on and the vol ume contro
was set at full-on position.

On the operating panel 'Menu' was pressed and
"Automatic Test Tone" node was sel ected and ANSI - 1987

st andar da wer e sel ect ed.

"Saturated Sound pressure Level 90" and "Full-on-Gain"

curve wer e obtained by pressing "Enter" on the operating panel .

By adjusting the volume control, the "Reference Test
Gai n" (RTQ positionwasobtained. Sot hat t henmeasuredval ue
met the goal value, the frequency response, and frequency
range were displayed. The values of frequency range were
recorded. After the recording was done with the tone contro
at "N position, the same procedure was carried out with
tone control at 'H position and the values of frequency
range noted.



TABLE-1: Showi ng the Mean Val ues of Frequancy Range at vari ous Tone Control positions
I n various nodel s.

Frequency range at Tone Control Positions

Nunber N H H D
heari ng Lower Figher Lower H gher Lower Figher Lower H gher
ai ds end en end end end en end end
of the of the of the of the of the of the of the of the
range range range range range range range range
1 5 139. 2 3486. 2 468. 8 6822
2 5 239 7824 412 7910 i - - -
3 5 158 5600 403 5600 - - - -
4 5 112 6630 161 8000 - - - -
5 5 125 7381 - - 344 6967 458 7301
6 5 133 6967 - i 224 7296 387 7730




Showi ng the Mean val ue of the frequency range at various Tone Control positions
in Strong and Moderate category hearing ai ds.

C Frequency range at various Tone control positions
a
t Nunber N H H H2
of
. Lower H gher Lower H gher  Lower H gher Lower H gher
g h?%rlng end end end end end eng end eng
al ds of the of the of the of the of the of the of the of the
r range range range range range range range range
\/
J
Heari ng
St rong 10 ai ds 146 4543 436 6211 - -
with H
Tone
Contro
- posi - -
?2?2 10 thn 181 7227.1 287 7955 -
only
Strong 5 Fbgring 125 7381 - - 344 6967 458 7301
ai ds
with HL
& H,
Mode- Tone
fat e 5 Cont r ol 133.6 6967 - - 224.2 7296 397 7730
posi -

tions

























RESULTS AND D SOUSSI ON

The dat a obtai ned has been anal ysed so as to find if
there is any significant difference in the frequency range

when the tone control is shifted from'N to 'H positions.

The means of the frequency range at 'N and 'H positions
were subjected to 't' test to determne any significant
difference. Conparison has been done at 0.05 | evel s of

signi fi cance.
The conpari son has been done as fol |l ows:

|. Wthin the Mddel s
1. Between the Model s

I11. Between Strong and Moder at e cat egori es

. Wthin the Mddel s;

Model -1 Showed a significant difference in the frequency
range wi th change in tone control while Mdel-2 did not
show any difference. However in Mdels 3 & 4 difference
is seen only in the | ower end of the frequency range.
Mbdels 4 & 5 had 3 tone controls N, HL & H2 . So conpari son
has been done between (i) Nand HL , (ii) N and H2
(iti) HL and H2 . The frequency range changed significantly
I n Model -4 between N and HL, but there was a change only

in the | ower end of the range when the tone control was



changed fromN to H and between HL and H2 Model -6 :
Conparison of the frequency ranges at N and H showed

a significant difference in the | ower end of the frequency
range only, but in Nand H2 and HL and H2 tone contro
positions there was a significant difference in the | ower

and hi gher ends of the frequency range.
Bet ween t he Model s;

Significant difference in the frequency range at
"N tone control position was seen between the fol |l ow ng

nodel s; 1&2, 1&4, 1&5, 2&3, 2&5, 2&6, 3&5.

The Model s 264 and 364 showed a significant difference
only in the | ower end of the frequency range at 'N tone

control position.

Significant difference in the highest end of the
frequency range at 'N was seen between the foll ow ng
Model s: 1&3, 1&6, 3&6, 48&5, 4&6, 5&6.

At 'H tone control position significant difference
I n the frequency range was seen between the follow ng
Model s: 1&4, 3&4, 3&6, 48&5, 4&6.

Bet ween the follow ng Model s significant difference
was seen only in the | ower end of the frequency range at

‘H tone control position: 1&2, 1&6, 2&4, 3&5, 5&6.



Significant difference in the higher and of the frequency
range was seen between the follow ng Mdels at '"H tone

control positions : 1&3, 2&3, and 2&5.

In the Mbdel s 1& and 2&6 there was no significant

difference in the frequency range.

[11. Conparison of the frequency range between Strong and

Moder at e cat egori es:

a) Modelswith '"H tone control only.
There was a significant difference only in the
hi gher end of the range at 'N tone control position
but at 'H position there was a significant difference

I n the whol e range.

b) Mddels with HL and H2 tone control.
Significant difference was seen only in the higher

end of the frequency range at N, H1L and H2 posi ti on.

Fromthe above findings it is evident that in nost of
the hearing aids there is a | ow frequency cut-off at 'H
tone control position, rather than an enphasis of the high

frequenci es.

Conpari son between the hearing aid nodel s reveal that
there was a significant difference in the | ow frequency region

when tone control is shifted tothe 'H position. However,



a Change i n higher frequency was seen in sone hearing aids.

In hearing aids with HL and H2 tone controls the H2
tone control seens to be effective in enphasising the high

f requenci es.

At 'H tone control position,significant difference in
t he frequency range was seen between the fol | ow ng nodel s:
184, 384, 3&6, 4&5, 4&6.

Bet ween the follow ng nodel s, significant difference
was seen only in the | ower end of the frequency range at

'H tone control position:

. 1&2
ii. 1&6
iii. 2&4
V. 3 &5
V. 5 &6

Significant difference in the higher and of the
frequency range was seen between the follow ng nodel s at
‘H tone control position:

i. 1&3
ii. 263
iil. 2&5



SUMVARY

A total of 30 hearing aids which consisted of six
model s with five hearing aids in each nodel were taken for

the study.

Al'l the hearing aids were subjected to electro acoustic
performance on a standard instrument to obtain the frequency
range at 'N and 'H tone control position. (TW nodels

out of the six had HLland H2 tone control positions).

a) There was only a cut-off of the | ower frequencies of the
range when the tone control was shifted from'N to 'H

with in each model s.

b) A conparison between the nodels showed heterogeneous
results. However the |ower frequency cut off was seen
when the tone control position was shifted. Some nodels
really showed a difference in the range when the tone

control was shifted from'N to 'H .

c) The conparison between strong and noderate class hearing
ai ds showed a significant difference in the higher

frequency of the range.

Clinical Inplication:

The present study has the follow ng clinica

i nplications:
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The variation of the tone control from'N to Hl and H2
does make a difference in the frequency range and the
clinicians, parents and the hearing aid users should be
aware of this fact and make use of this information. However

that provision of HL and H2 is not seen in all nodels.

It ia also seen that the |ow frequencies are cut off
so'H tone control position can be used in places where

there is | ow frequency noi se.

The strong category hearing aids provide greater high
frequency enphasis than the noderate category hearing aids

apart fromthe gain.

The hearing aid user may vary the tone control and
report which tone control position provides better informa-
tion. They should be encouraged to use different tone

control position according to their needs.



Recommendat i on:

- To study the sanme paraneters on a | arge sanpl e and
conpare the results and on ot her nodel s of body | evel

and ear |evel hearing aids.

- To study the effect of 'L'" tone control position on

t he frequency range.

- Subjective reports frompatient's nmay be (otai ned.
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APPENDI X- A

Schemati c representation of the connections nmade

bet ween the instrunents ased for the study,




APPENDI X- B

Shows the position of dummy m crophone, test

m cr ophone, hearing-aid and 2cc coupl er inside the

test box during calibration.




APPEND| X- C

Shows the position of dummy mic; test mic, hearing aid
and 2cc coupler inside the test box during testing
situation




