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| NTRCDUCT! ON

Hearing inpairment, in general is categorized into,
conductive, sensori-neural and m xed type of hearing | oss.
Most cases in the latter two categories require anplifica-
tion to over cone their hearing handicap and in sone

i nstances all of themdo.

Amplification is provided by an el ectroni c device

called "Hearing aid". Hearing aids broadly may be divi ded

into the desk type and those that are worn on t he body. The

|atter may be further categorized into -

1) Body | evel hearing aid: These hearing aids can be worn
on the body like in the shirt pocket etc.

i) Ear level hearing aid: These are at the |evel of the ear.
Agai n here we have got behind-the-ear hearing aids, and
canal aids. Behind-the-ear hearing aids are hook shaped
wth internal receiver. A tube which is hook shaped
| eads to the nould in the canal. This tube conducts
sound as well as helps in retaining the aid. Wereas
canal aids are placed in the EAM The entirem c, anpli-
fication etc. are assenbl ed and nade so snmall that they

fit intothe EAM

The amount of anplification needed for a particular indi-
vi dual depends on the severity of the hearing inpairnment. So,
the hearing aid for the particular patient is decided on follow

ing hearing aid trial where different hearing aids of the
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requi red category (mld/ noderate/strong) have been tried on

t he pati ent.

In the past it has been the experience of many audi ol o-
gists that the clains nade by the hearing aid nmanuf acturer
are not true - often the hearing aids do not neet the specifi-
cation. So in India standards have been established by the
B.1.S. on hearing aid specifications. They include nethods
of measurenent of el ectroacoustical characteristics of hearing

aid, specifications for control and markings on hearing aids etc.

These standards specify the physical and el ectroacoustic
characteristics of hearing aids of all categories (ml d/ noderate/
strong). Hence, the quality is controlled and auniformty is
br ought about on a national basis. They also specify the
met hods of neasurenent of the el eetroacouatic characteristics
of hearing ai d. These provide the hearing aid nmanufacturer

wth a standard to be achi eved.

So, going back to the hearing aid trial, in the process
of fitting a patient the volunme control of the hearing aids is
adj usted so that speech at 70 dB SPL i s nost confortabl e and
as clear as possible. This volunme control setting is called
the "use gain" of the hearing aid. |n our experience it has
been observed that the "use gain" is usually at "volune control"
at '3" or '1/3 setting of the volune control. At this posi-
tion, the hearing aid shoul d have reserved of at least 10 to

15 dB nore gai n, which may be needed for listening to soft sounds
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or if the hearing | oss gets worse. The vol une control should
not be at its |owest setting, because at this setting it cannot

be t amed down for | oud sound* (Skinner, 1988).

Anot her infrequently considered, bat neverthel ess
I mportant, factor related to volune controls is their taper
characteristic. This refers to the relationship between vol une
(gain) control rotation and anount of signal attenuation, i.e.
how much of the maxi numanplification is provided at various

rotati on points (25, 50, 75 and so on).

A st udy by Kasten and Lotternman (1969) indicated that
"The gain control taper does not provide alinear growh in
gain". Their examnation of 33 different hearing aids reveal ed
a W de range of taper characteristics. A nunber of generaliza-

tions were drawn fromthe study. They are-

1. Relatively little gain is available once the vol une contro
I s beyond 50%of its total range. Mbat of an instrunent's
gainis delivered in the lower half of the control, while
only alimted anount is available in the last half. The
I nplications of these data are that while a user may receive
sonme additional anplification by rotating the gain control
beyond 50%setting, he may al so encounter an unusually hi gh
I ncrease in harnmonic distortion that coul d decrease hi e aided
performance (Lotternman and Kasten, 1967b; Jerger et al, 19667

Kasten et al, 1967a).



4

2. Awi de variety of taper characteristics and potentiomneter

ranges available in modemhearing aids may | ead both the

aid fitter and user to overestimte the anount of reserve
gain available. For a group of higher power instrunents

(more than 45 dB average gain) the median val ue was 60 dB,

bat only 13 dB of gain renained above 50%rotation. Some

of their instruments achi eved maxi mumanplification at or

bel ow t he 50%poi nt, |eaving no reserve.

3. It is inportant for the clinician to knownot only the taper
characteristic of the aids he uses, bat also the potentio-
meter ranges in order to have sone realistic expectations

for hearing aids and their performance. |t should be noted

that the hearing aid manufacturers rarely provide this infor-

mati on on nodel specification sheets.

So, the aimof this study is to study the vol ume control

characteristics of hearing aids.

Need for the study:

This study will enable us to know -
1) the taper characteristics of the volune control
2) the use gain value at the recommended vol une control /setting

(RT.Q

3) Thereservegain.



| NSTRUMENTATI ON

Audi o- Test- St ati on - B&K 2118
Anechoi ¢ Test Chanber - B&K 4222
. M crophone - B&K 4134
Preanplifier - B&K 2642
2cc Coupl er - B&K DB 0138
. Adapt or - B&K DB 0225
Pi ston phone - B&K 4220

Recor di ng paper - B&K QP 0019



METHODOLOGY

Sel ection of the hearing aids: -

Atotal of 120 hearing aids were taken up for the study.
Qut of these 120, 102 hearing ai ds were those new y received
fromthe nmanufacturers while the rest bel onged to the group

used.

O these 120 hearing aida 51 belonged to the strong cat a-
gory, 65 belonged to the noderate category, 4 belongedto the

mld category (1S:10775-1984), as per the manufactarers cl ai ns.
The hearing aids came from 7 manuf acturers.

Cal i bration: -

Before starting with the experinment, calibration using
pi ston phone (B8&K 4220) was earried out. The piston phone
was hel agai nst t he m crophone (B8 4134) usi ng the 1/ 2" adapt or
(B&K DB0225). The piston phone was sw tched on and "cal i brate"
button was depressed on audio test station (B& 2118). It was
observed that the pen rested against 126 dB on the | efthand
aide of the chart. |If not the |evel was adjusted using the
pot enti oneter above the 'Calibrate' button on the audio-test-

station (B&K 2118).

Connection:- The preanplifier of audio test station is connected
wi th m crophone. The anechoi ¢ test chanber is connected to audi o-

test station.



Recor di ng conpression curvet -

After the calibration was done, the piston phone was
renoved along wi th adaptor. The m crophone was kept at the
centre of the circle in the anechoi c test chanber (B& 4222).
Conpression switch (rear panel of audio test station B& 2118)
was turned on, the "Read in" and the "reamt buttons were
si mul taneously pressed. The pen noved al ong t he upper nost
line of the graph (140 dB). The pen renained raised. (The
pen paused at the | eft extrene of the graph for 10 seconds

bef ore novi ng towards the right end.

Recording gain control characteristics:-

Connection: - The protection grid of the m crophone was renoved.
The m crophone was connected to preanplifier fromthe audi o-

test station (B& 2118). To the mcrophone 2ec coupl er was
connected. Each hearing aid was placed such that the m crophone
of the hearing aid lied within the 2nd circle of the anechoic

test chanber (B&K 4222), the receiver of hearing aid wgs connected

to the 2cc coupl er.

The input intensity of 60 dB was selected at 1.6KHz. The
hearing aids under test wave switched 'on' and gain control
was turned to full on. Acoustic gain was determned. This was
repeated with a sufficient nunber of other settings of the

gain control to cover the range of the control. The acoustic
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gain was plotted relative to the fall on acoutic gain versus
settings of the gain control, using a linear scale for the

positions of the control.

Fal |l -on gain was al so noted simultaneously* After pre-
sentation, the output was noted fromthe scale on the left
hand si de of the recording paper (B& SP 0019), and the gain
was conputed, and was determined at simlarly at other gain

control positions.

The resul ts wer e t abul at ed.
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DATA SHEET

Tabl e-1: Indicating various nodel s and nunber of hearing aids
tested under each nodel and their full ongoing is shown.
On right hand extrene the nunber of hearing alds that
met manuf acturers cl ai munder each nodel have been

nent i oned.
Model s Average gain Expected Gain No. of No. of hearing
dB dB hearing aids agree with
ai ds manuf act urers
tested clains.

Model - | 59 65 41 7

Model - 11 69 69 1 1

Model - 111 67 69 1 1

Model - 'V 73 72 1 1

Model -V 66 69 1 -

Model -V 72 72 1 1

Model -V | 71.5 72 2 2

Model -V 1 63 72 1

Model - | X 61 70 1

Model - X 52 69 1 -

Model - Xl 59.4 62 61 53

Model - XI | 62 64.5 3 1

Model - Xl 1 1 53 53 1 1

Model - XI V 42 62 1 -

Model - XV 53 54 1 1

Model - XV 44 54 1 -

Model - XV | 42 53 1

Total no.of hearing aids - 120

Total no.of hearing aids that neet nanufacturers clai m69
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Tabl e-11 : Showi ng the seserve gain and gain at 50%vol une

control setting for different hearing aids
bel onging to different nodel s.

Model s Gain at 100% Gin at 50% Reserve gain
setting* dB settings dB dB
Model - | 59 49 10
Model - 11 69 65. 5 3.5
Model - 111 67 55 12
Model -1V 73 60. 5 13
Model -V 66 62 4
Model - VI 72 38 34
Model -V | 71.5 43.5 28
Model -M | | 71. 4 43 28.5
Model -1 X 61 27.5 33.5
Model - X 52 38 14
Model - X 5.5 45.5 13.9
Model - XI | 62 38.2 23. 8
Model - XI 1 | 53 33.5 19.5
Model - XI V 42 40.5 1.5
Model - XV 53 20.5 22.5
Model - XVI 44 37.5 6.5
Model - XV | 42 36.5 5.5




28
RESULTS

By | ooking at data sheet and graphs for taper charac-

teristics we can draw sone i nfornation.

Tabl e-1 shows that out of 120 hearing aids only 69
hearing aids nmet the manufacturer's claim Anong these 120
heari ng aids 51 hearing aids belonged to strong category.
Anong these 51 hearing aids only 13 hearing aids net the
manuf acturer's claimof gain. There are 65 hearing ai ds which
bel onged to noderate category, out of these only 54 hearing aids
nmet the nmanufacturer's clai mof gain. There are 4 hearing
ai ds which belonged to mld category. Qut of these 4 hearing
aids only 2 hearing aids net the manufacturer's claim So
out of 120 hearing aids only a total of 69 hearing aids (13
of strong category, 54 of noderate category and 2 of mld
category) net the manufacturer's claim Qut of these 69, 5

hearing aids varied frommanufacturer's claim but bel ow 3 dB.

If we take the nunber, a total of 51 hearing aids did not
neet the manufacturers claimof gain. |If we take percentage
into account 42.5 percent of hearing aids did not neet the
manuf acturer's claimand 57.5 percent net the manufacturer's

claim

Taking a look at Tabl e-11, we got 17 graphs. Wil e draw ng
graphs, the average gain at each vol unme control setting has
been taken into consideration. Qut of the 17 nodel s of hearing

aids, 7 nodels of hearing aids were having reserve gain
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Showi ng rel ationship between vol une control
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Showi ng rel ati onshi p between vol une control
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Showi hg rel ati onshi p between vol une control
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Showi ng rel ati onshi p between vol une control
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setting
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Showi ng rel ati onship between vol unme control setting
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setting
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setting

Showi ng rel ati onshi p between vol une contr ol

and corresponding gain in Model-IV.

Gr aph- 4:

60.5 dB

50% vol une control setting -

Gai n at

12.5 dB.

Reserve gain -

dB

@i n( Aver age)

settings

Vol ume control

[LEL N EL IS




15

setting
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setting
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Showi ng rel ati onshi p.between vol ume control
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(after 50%vol une control settings) bel owor upto 13 dB.
Qut of these 17 hearing aids, only one hearing aid had
reserve gain nore than the gain provided at 50%vol une
control setting (Mddel -1X). For renaining hearing aids,
the reserve gainis less than half of the full gain.
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DI SQUSSI ON

Results indicate that only 57.5 percent of hearing aids
only neet the manufacturer's claimof gain. 42.5 percent of

hearing aids did not neet the nmanufacturer's claimof gain

This indicates that before a hearing aid reaches the
client, it needs to be exam ned whether it neets the clains
made by manufacturer or not. Results also indicate that around
42%of hearing aids may not neet clains nade by the respective

manuf act urers.

Regardi ng taper characteristics, at present manufacturers
do not provide any infornation about their product. Results
here indicate that rel ati onshi p between increase in vol une
control setting and increase ingain is not alinear one. Qut
of 17 nodel s of hearing aids, 7 nodels had reserve gain as
menti oned by Raster) and Lotterman (13 dB) in/astudy in 1969.
Qut of these, 17 nodels of hearing aids only 1 hearing aid had
reserve gain nore than the gain provided at 50%vol une contro
setting (Mdel | X). For remaining hearing aids, though reserve
gain is nore than the reserve gain claimed by Kasten and
Lotterman (13 dB) but, they have reserve gain is | ess than half

of thefull-on gain (9 Mudel s),

Data al so indicates that in 41%of hearing aids, very little
gain (13 dB) is available even if we increase the volune contro

setting to 100%from50%vol une control setting.
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I f we increase beyond 50%vol une control setting, it may
be of little help to the patient because there is no signif-
cant increase in gain. Apart fromthis, there may be increase

in distortion.

So, these results clearly indicate that we are i n need of

i nformation on taper characteristics fromthe manufacturer.
Results also indicate that, there is a need for frequent cross-
cheks upon the information provided by the hearing aid nmanuf ac-
turers. W mght also request that standards shoul d be followed
nore strictly. There is a need for thorough checking of all

el ectroacoustic characteristics of hearing aid before it reaches
the aural |y handi capped so that aural rehabilitation can be nore

efficient.
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SUMVARY

A total of 120 body | evel hearing aids were taken up for
the study. Qut of these 102 were newly received fromthe
manuf acturers whil e the rest belonged to the group used.
t hese 120 hearing ai ds, 51 belonged to strong category, 65
bel onged to noderate category, 4 belonged to mld category.

Hearing ai ds cane from 7 nmanufacturers.

Hearing aid s taper characteristics as well as full-on
acoustic gain was determned and curves for taper characteristics

wer e dr awn.

Only 57.5 percent of hearing aids nmet the manufacturer's
claimof full-on gain, Fourty two percent of hearing aids did

not neet the manufacturer's claimof gain.

Qut of 17 nodels of hearing aids, 7 nodels of hearing aids
were having reserve gain (after 50%vol unme control setting)
bel ow or upto 13 dB. Only 1 nodel had a reserve gain nore than
the gain provided at 50%vol ume control setting (Mdel | X).

For the remaining 9 nodel s of hearing aids, reserve gain was
| ess than half of the full-on gain. This indicated that an
increase in gain with an increase in volune control settings
was not |inear. Beyond 50%vol ume control settings little

reserve gain was found.

These necessitate nore strict inposition of standards, and
the need for supplying of information on taper characteristics

of each hearing aid nodel by respective hearing aid nmanufacturer.
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