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| NTRCDUCTI ON

Hearing is the key; for normal devel opnent of speech
and | anguage an individual should have nornal auditory
system The hard of hearing child is handi capped in many
activities because he has a hearing inpairnent. The
probl ens that a hard-of-hearing child exhibits in speech
and | anguage production, and perception, and academ c
achievenent, are related to his hearing | oss. Hearing | oss
occurs after the speech and | anguage devel opnent, the
individual will not face as many difficulties as a pre-

| i ngual hard-of - hearing person faces.

The maj or eause of the handi cap, both for prelingual
and poatlingual individuals is hearing? and the nmaj or avenue
t hrough whi ch t he handi cap can best be mnimzed or overcane.
It is the hearing aid which can mnimze or overcone this

handi cap.

Hearing | oss can be differentiated dependi ng upon the
pat hol ogy, and degree of | oss. Depending on pathol ogy, it
can be divided into conductive hearing | oss, sensorineura

hearing | oss, m xed hearing | oss, and central hearing | oss.



Dependi ng upon degree, according to | SO 1964, nornal hear-
ing level (-10 - 26 dBHL), mld hearing loss (27 - 40 dB HL) ,
noderate hearing | oss (41 - 55 dB HL), noderately severe
hearing loss (56 - 70 dB HL), severe hearing loss (71 - 90 dB
HL) and profound hearing | oss (91 and above dB HL). Sorme-
times boarderline categories of hearing inpairnment are
described wth a conbination of terns sach as "noderately

severe" hearing | oss.

Hearing aid is found nore useful in noderate | oss patients
and little useful in/people with profound hearing | oss. The
first hearing aid which enployed electricity for anplification
were introduced around the begi nning of the 20th century.
Commerci al electric hearing aidswere first produce in 1903
(Berger, 1970). Sincethen the hearing aid industry devel oped

both in ternms of sophistication and also in utility.

Anong different el ectroacoustic characteristic frequency
response of a hearing aid is one of the inportant el ectro-
acoustic characteristics that has to be consi dered Wil e know ng
about the hearing aid. Due to nature of the conponents of a
hearing aid, sone frequencies are anplified nore efficiently
than are others. Thus, the rel ation between frequency and
anplification constitutes one area of interest in specifying

el ectroacousti c behaviour of hearing aids.
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Frequency response characteristics of hearing aids have
been related to studies of speech discrimnation and speech
reception thresholds in nornals and subjects with vari ous
types of hearing | oss. Frequency response range tends to be
of significance but selective frequency response for specific
hearing | osses tends to be nore controversial . Davis, et al
(1947) reported that subjects with conductive and sensori neural
hearing | osses perforned best by speech intelligibility neasures

with an essentially flat frequency response characteristic.

Ext ended hi gh frequency response hearing ai ds appeared
to be of value for persons who have precipitous hi gh frequency
| oss (Reddel| and Cal vert, 1966) and al so for speech intelli-
gibility innoise (Schwartz, et al. 1979). Extended | ow
frequency response hearing aids have proved beneficial in

per sons whose hearing range is restricted.

Many studi es have been done on effective frequency response
of hearing aids to study the effect on speech intelligibility.
So, for/%earing aidto function effectively it should cover
|l ow, md, and high frequencies at atletst should have a range
whi ch can accommodat e speech frequencies. D fferent hearing
aids mght be hating different frequency responses and even
t he sane hearing aid mght be having different frequency response

at different vol unme control settings.



The main aimof this study was to know
(1) I's there any change in frequency response with a change
i n vol une control ?
(ii) Is there any change in frequency range wi th change in

vol une control at constant voltage (1.5 v).

Need for the study:

This study wiii enable us to know -

- The frequency characteristics of a hearing aid consequent
to a change in vol une control setting.

- Frequency range/ response provided at each vol une control

setting.

Thi s study hel ps in bringing anwareness anong t he
audi ol ogi sts. regarding the frequency response/range of a
hearing aid at each vol une control setting. A so helps in
counselling the case, i.e. counselling himregarding the
vol une control setting and in what vol une control setting he

can make maxi numuse of hearing aid.

NOTE: In this study frequency at Wi ch there is maxi num out put
Is taken into considerati on and has been nentioned as

"peak frequency response".



METHCDOLOGY

Sel ection of hearing aids:

Atotal of 60 hearing aids were taken for the study.
(Qit of these, 60, 20 hearing aids were those newy received
fromthe manufacturers while the rest bel onged to the used
group (hearing aids were brought for trial basis approxinately

3 years back and have been in use since t hen.

O these 60 hearing aids, 35 belonged to the strong
category, and 25 bel onged to the noderate category (1S 10775-
1984) .

The hearing aids selected were fromten | ndi an nanuf ac-

turers:

Test environnent :

Test was carried out in an air conditioned sound treated
room The anbient noise levels in-side the roomwere within

permssible limts.

| nstrunent ati on:

1. Insertion Gain Qopti mzer - | GO HAT-1000
2. HAT 500 Text Box
3. 1/ 2" Text M crophone

4. A Dummy M cr ophone
5. A2 cc. coupler (Type DB 0138).



Connecti ons:

| nstrunents were connected as shown in the Appendi x- A
| nsi de t he HAT 500 Text Box connections were made with the

teat m crophone.

"Testing hearing aid" was selected fromthe "Min Menu"
to start the experinent. "Test site calibration" was sel ected

to dalibrate.

Cal i brati on:

HAT speaker push batten on the front of the HAT 500 was
depressed. The dummy m crophone was inserted into the 2 cc.
coupler. The receiver of the hearing aid was al so inserted
into 2 cc. coupler. The test m crophone was pl acedat a
di stance of 5 nm fromthe hearing aid mcrophone facing each
other. Lid of HAT 500 was then closed. The placenent of dammy
m cr ophone, test m crophone and hearing aid are as shown in the

Appendi x- B.

"Enter" on the operating pannel was pressed to calibrate

t he i nstrumnent.
NOTE: The hearing aid was in off position.

The dummy m crophone and text m crophone were interchanged
as shown in Appendix-C. Hearing aid was sw tched on and vol une

control was set to full on position.
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NOTE: Protection grid of the test m crophone was renoved

bef ore connecting it with 2 ee. coupler.

On the operating pannel 'Menu' was pressed to sel ect
"Autonatic Test (Tone"). Then "Enter" on the operating
pannel was pressed. After recording (saturation sound
pressure | evel (SSPL)-90 curve, "Eater" was once again
pressed on the operating pannel to get SSPL-60 curve.

The frequency at which there i s maxi numout put was di spl ayed

on the screen whi ch was t hen recorded.

At different volune settings (8, 6, 4, 2; 5, 4, 3, 2, 1?
6, 4, 2 depending upon the vol une control settings provided
in the hearing aid) values were recorded for 16 nodel s of

heari ng ai ds.

The results are represented in the follow ng tables and

gr aphs.



Tabl e-1; Shows total nunber of hearing aids of different
nodel s that were used for the study.

S(I) Nbdel s Nurber oI egfgai ng aids
dd New
1. Model 1 2 10
2. Model 11 2-
3. Model 111 3-
4. Model 1V 1-
5. Model V 3-
6. Model WV 2
7. Model VI | 2-
8. Model VI 2-
9. Model | X 1
10. Model X 3 10
11. Model Xl 2-
12. Model X | 1-
13. Model Xl Il 6 -
14. Model X1V 5-
15. Model XV 4 -
16. Model XV 1-
40 20

Total nunber of hearing aids = 60




9

Tabl e- 11: shows peak frequency (Frequency at which there is
maxi mumout put) for different nodels.

Sl.
No.

© ® N o g & w N

10.
11.
12.
13.
14.
15.
16.
17.
18.

Aver age peak frequency (frequency at which there
I S maxi mum output) in Hz.

Model s

1. 2. 3. 4.
Model 1B | 1214.5/1208.5 1283 | 1274
Model N | 1355.9| 1379. 6/ 1470. 3| 1202. 6
Model 11 | 1170.0] 1146.5|1238.5|/1171.5
Model |11 1416. 5 1333
Model |V | 1333 [1418 1600 |1500
Model V 1418 1450
Model VI 1344 1169
Model VI | 1237 1208
Model VI | | 1453 1250
Model | X 1193 1139
Model XO | 1456 1512 1493
Model XN | 1371.7|1475.1 1380. 2
Model Xl 1509 1331.5
Model Xl '| 1250 1063
Model X111 1427.3 1326. 6
Model X1V 1600. 6 1421. 2
Model XV 1349.0 1225.7
Model XV 1293.0 1093

5.

1221.5
1249. 2
1196. 5

1500

1400. 5
1365. 3

6.

1383

1251.

1244
1257
1378
1127

1459
1063

1377.
1455.
1240.

1193

7.

1335.5

1330

1370. 3
1527
1159. 5
1115
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RESULTS AND DI SQUSSI ON

In Graph-1, shows average peak frequency response of
noderate and strong category hearing aids. Qut of 60 hear-
ing aids, 25 strong category hearing aids and 10 noderate
category hearing aids the average peak frequency response
I s seen at vol unme control setting '2', but in 25 noderate
heari ng ai ds, the average peak frequency response i s seen
at volunme control setting '4'. This shows that anmgjority
of the hearing aids have their nmaxi nrum peak frequency response

at vol unme control setting'2'.

In conparing the 15 old and 10 new heari ng ai ds under
the strong category, it was found that the ol d hearing aids
exhibited a variation in average peak frequency response by
645 Hz whereas the new hearing aids exhibited a variation of
| 1 OHz. Under the noderate category, 25 old and 10 new
hearing aids were considered. The new hearing aids exhibited
a relatively lesser variation in average peak frequency
response in conparison with the old hearing aids,the varia-
tion being 280 Hz and 350 Hz for the new and ol d hearing aids
respectively. The variation between hearing ai ds under the
strong category in average peak frequency response was 645 Hz
wher eas vari ati ons bet ween hearing ai ds under the noderate
category was 550 Hz with respect to average peak frequency

response.
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FromTabl e-11 and figures 2 to 17 have been drawn.
It can be seen that out of 16 nodels of hearing aids 13
nodel s showed their average peak frequency response at
vol unme control setting 2 three nodel s showed average

peak frequency response at vol unme control setting 3.

The results show that ol d hearing aids have greater
variation than the newhearing aids. It also can be
inferred that the strong category hearing aids have
greater peak frequency response than the noderate category.
The average peak frequency response val ues for all nodel s
of hearing aids at volune control setting 2 and 3 are
wi thin the speech frequency range (500 to 2000 Hz). From
these results, it woul d seamthat, vol une control settings
2 or 3 are ideal for obtaining maxi numuse fromthe hearing

ai d.
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SUMVPRY

Atotal of 60 hearing aids were tested. Qut of
t hese 60, 20 hearing aids were those new y recei ved
fromthe manufacturers, while the rest bel onged to the

used group.

O these 60 hearing aids* 35 belonged to the

strong category and 25 bel onged to t he noderate cate-

gory.

Both strong and noderate category hearing aids
have shown t he peak frequency response at vol une con-
trol setting 2 or 3. Though, no appreciable difference
I s observed in peak frequency response val ues of both
category hearing aids, strong category hearing aids
showed hi gher peak frequency val ues. D fferent nodel s

of hearing aids al so showed t he same results.

A d hearing aids showed inconsistent responses when

conpared wi th new hearing ai ds.

These results, not only remai nds us the inportance
of volune control setting but al so supports previ ous

st udi es.
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Reconmendat i ons:

1.

2.

To study the sane paraneters ia an instrunent which
satisfies Indian Standards, this hel ps us in know ng
how many hearing aids to really neet the standards

and how many do not.

Mor e nunber of healing aids to be taken fromol d and
new under strong, noderate and mld category and to

repeat the nmeasurenents.
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APPEND X- A

Schematic representation of the connections made
between the instrunents ased for the study,

GO~ HAT 1000

lor Monitor

nrr pywm—
Ay Mt} e - spegme D | e byt mic(m)
O
Frow {80




APPEND| X- B

Shows the position of dummy m crophone, test
m crophone, hearing-aid and 2cc coupler inside the
test box during calibration.

MICROPHONE




APPENDI X- C

Shows the position of dummy mc, test mc, heari ng-ai d
and 2cc coupler inside the test box during testing
si tuation.

DUMMY MICROPHONE




