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GENERAL | NTRODUCTI ON

When a hearing inpaired individual approaches an
audi ol ogist, the forenpst task of the audiologist is to
assess and evaluate the hearing acuity of the individual
But is it all that an audi ol ogi st does? The answer to this

gquery is obviously, a "No".

The audiologist also lays his hands in rehabilitating
the hearing inpaired individual. A 'suitable' anplification
device, nost often a hearing aid is given. Now what does the

term suitable anplification device inply?

Al hearing aids do not fit all individuals and neither
do all of them provide adequate anplification. Hence, we've
to perform a detailed hearing aid evaluation for each
i ndi vi dual search for the appropriate hearing aid that
woul d best suit the individual's needs of hearing both at

and out side hone.

However, a mgjor question that arises is how do we
evaluate and select a hearing aid for an individual? . This,
of course is not an easy procedure. It involves |lot of
pati ence and skill on the part of the clinician. A nunber of
different commercial hearing aids can be prescribed to the
hearing inpaired individual with acceptable sound quality,
good speech intelligibility and maxi num sound output which

1



is not too Iloud. The clinician preselects one or many
hearing aids for each individual. This is necessary for an

appropriate and accurate hearing aid evaluation.

Two predom nant approaches, to hearing aid selections
have come into picture. The conparitive and the prescriptive

procedures.

The conparitive procedure conpares hearing aids wth
each other as the basis of selection. The presricptive
procedure focusses on the deternmination of appropriate
el ectro - accoustic characteristics for a hearing aid and
frequency gain function which s necessary for an

i ndi vi dual .

This project deals with the prescriptive procedure and
vari ous steps involved before and during the adm nistration

of insertion gain neasurenents in detail.



Audi 0 Visual Script

for

I nsertion Gain Measurenents:

| NSERTI ON° GAI N MEASUREMENTS: | NTRODUCT| ON

Vi sual

Different types
Categories of hearing

can be highli ghted.

and

ai ds

Audi o
Wth noder ni zati on of
heari ng aid t echnol ogy,
many manuf act urers have

t aken up producti on of
di fferent types and
categories of hearing aids.
These hearing aids do not
vary nuch from each other.
Yet the clinician faces a
ot of problenms while making
a selection of hearing aid
whi ch best neets the persons

needs.

For the |ast decade,
hearing health pr of essi o-
nal s silently have been
guestioning the validity,
repeatability and subjecti-
vity of the standard nethods
of hearing aid eval uati on
and fitting procedures. | t

is alnost superfluous to
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Adm ni stration of r eal

ear neasurenment

can be focussed.

on a patient

note that despite valiant
efforts to devel op a
scientifically based
approach to hearing aid
sel ecti on, very little
progress has been nmade over
the past 50 years. Heari ng

aid trial nethodology |acks

st andar di sati on and its
sel ection S frequently
based on t he per sonal

preference of the dispenser.

The advent of practical
real -ear neasurenent systens
of fers an objective neans of
quantifying, describing and
eval uati ng t he sound
received at the level of the
eardrum The effect of
critical wvariables produced
by acoustic nodi fi cations
(venting, filters, horns),
di recti onal m crophones &
CROS fittings now can be
nmeasur ed obj ectively and

W th a high degree of
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repeatability. Real ear
measurenent al | ow di spenser
to visual i ze what t he
heari ng aid user S
experiencing, thus allow ng
her / himto proceed with a

hi gher degree of confidence.

G aphi cal Represent ati on Hitherto there is no
of the hearing aid gain uni versal ly accepted hearing
according to half gain rule aid selection procedures,

|
and POGO | are shown bel ow. Many investigators have put
forth different prescriptive
Algv
e U39 9 130 1000 1300 089 3004 4080 400 4000 and conparative procedur e
. _
" for the selection of hearing
N . .
t & 1-& ai ds. A few  of t he
g L
gn prescriptive procedures are
» /“‘
g% =90 s —® 1)  Lybarger's half gain
3»
Tw rul e.
- _
:: 2) M Candless & Lyregaard
he prpe—— gave POGO | & Il fornul ae.
(a) THRESHOLD O©OF HEARING 3) NAL etal.

The Heamwg Mo Te Re

mr OF
W o {AccorRmrtty To HALF G RULE ).

PRGECAIOED -

&) G OF THué HEARIwE AID To RE I'n this procedur e

Prescaiep (Aworoing T Poso T Formudd i narion of  both  hal f

gain rule & | /3rd gain

rule is used.
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4) Berger's formulae (1984).
Carhart's speech tracking,
speech intelligibility trac-
ki ng are some of t he

conparitive procedures.

Par al | el with t he
devel opnent of heari ng
ai ds and sel ection
t echni ques t here i's an
i mpr ovenent in el ectro-

acoustic eval uation techniqg-
ues of hearing aids. From
basi ¢ coupler neasurenents,

the technol ogy has advanced
to nore sophisticated real

ear or i nsertion gain
measurenents with conputeri-

zed techni ques.



EXTERNAL EAR;, A BRI EF VI EW

TH'S DI AGRAM REPRESENTS

PINNA AND | TS COVPONENTS

To understand the real
ear neasurenments a know edge

of anatony and the resonance

el 4 HELLX

- =y AnTH
> HEWX

T3 CAvum
ConcHA

Ty 1RAG0S

\\‘-} ATt
TRAGYS

U=~y LoauLe

characteristics of t he
ext er nal ear becones
essent i al .

The external ear i's

conposed of the pinna and
t he ext er nal audi tory
meat us. Auricle is a flap
i ke catilagenous structure
which is externally visible
and attached to the sides of
the head at an angle of 30.
It is a sound collector that
is it is through the auricle
that the sound vibrations in
t he air are picked up,
directed and conveyed
t hrough the external meat us
to strike t he t ypmani c

menbr anes. It al so guards

deeper parts of auditory
appar at us. The surface of
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the auricle is forned of
many el evati ons and

depr essi ons.

Concha is t he deepest
depression and |ies sonmewhat
in t he centre of t he
auricle. It is surrounded
by a less elevated area

cal 1ed scapha.

Helix is the curved rim of
the entire auricle. On the
posterior portion of t he
helix a small t hi ckeni ng,
the Darwin's tubercle IS
present. Parallel to the
hel i x is a sem ci rcul ar

ridge called anti-helix.

Tragus is the snmall ridge
1ike boundary for the concha
anteriorly. Just opposite
the tragus is the anti-
tragus. These two are
separated from each other by

intra-tragal incisura.
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TH'S D AGRAM REPRESENTS
EXTERNAL AUDI TORY MEATUS

------------------ > Pievnin

N 5 TymPanic
1 MgMBR AN &

- ExTeanalL AveToly
Ty ety Aany

ol T 1w

3 EATER A, MUEITHRY

) mEntus cAATILAGY

\‘-”____--____ﬁ> MORE PapTrard
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K Swanl GLANDE
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Lobule is the inferior nost
part of the auricle which is
soft.

Local i sation of t he
sounds with respect to space
is based upon the intensity
of stimulus and phase of
sound waves comng from a
single source and received

by the two ears. The sounds

are also diffracted around

the <corner and there is a

parti al | oss of energy and

reduced intensity acconplis-

hed by a lag of tinme arrival

into the ear.

External auditory neatus

IS a tube like passage

t hr ough which the sound

waves traverse to reach the

eardrum or the t ynpani c

menbr ane.

Thi s passage S

approximately one inch or

25mm long and 1/4th of an
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inch or 6-7mm  w de. The
external 1/3rd of the neatus
has caril agenous support
whereas internal 2/3rd is

formed by bony support.

The ear canal acts as a
sound pressure detector. It
al so acts as a tube open at
one end and closed at the
ot her t hus creating
resonances at di fferent
frequencies. On the whole,
the function of this s
efficient transm ssion of
t he sound from t he

environnent to the eardrum

Ext er nal ear has other
non-audi tory functions al so.
The auricle and the auditory
canal are protective in
nat ure because of their
anat om cal shape. They
prevent direct injury to the

eardrum and to the other
underlying structures.
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The ear canal has

cer um nous gl ands whi ch
secretes wax. In addition
it has hairs. Both these
assist in preventing any
foreign body from entering

t he canal

EXTERNAL EAR EFFECTS:  UNOCCLUDED AND OCCLUDED EARS

Vi sual Audi o

CONTRI BUTI ON  OF DIFFERENT The primary resonance
ANATOM CAL STRUCTURE TO THE of the external ear occurs
SOUND PRESSURE GAI N at 2.7 KHz. The angle of

incidence. has an effect,

maxi mum bei ng at 45 azi nut h.

For i nsertion gain

nmeasur enent s sound pressure

has to be transfered from
free field to the human ear
drum In the freefield,
> before the sound reaches the
dAso [0 [ FITT.) Moo Yooo F2 1] [ b
< FREQUCNCY ( HERTZ)
eardrum sound waves are
& ToTAL AT 43* (L SPFHERICAL HEAD
(3) ToRsD M NECK (&) ConchA (S finniR i nfluenzed by the head and

11
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PART CF
EXTERNAL GAIN LGSS
EAR
Pl NNA 3dB at | 5dB at
4kHz 10 KHz
CONCHA | 0dB At
4- 5KHz
EXTERNAL 17dB At
AUDI TORY 2. TKHz
MEATUS
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i nfl uences

when

t or so. These

come into pi cture

insertion gain neasurenents

are carried out and not SO

when t he coupl es

nmeasurenents are done.

Gin of fered by
di fferent parts of t he
external ear is represented

in this table.

PART CF
EXTERNAL GAI N LCSS
EAR
Pl NNA 3dB at 5dB at
4khz 10 KHz
CONCHA | 0dB At
4- 5KHZ
EXTERNAL 17dB At
AUDI TORY 2. TKHz
MEATUS
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EAR CANAL RESPONSE |IN THE When concha, ear cana
OCCLUDED  AND UNOCCL UDED and typnpanic menbr ane
CONDI Tl ONS conmpl ement each otherh t hey
broaden the gain between 2-
5kHz, which is inportant for

speech percepti on. In tota

~E
LY
¥

there is a broadened nmaxi num

-
*

bet ween 2-5 kHz.

3

Bi | ateral representation

»
o of the ears and the presence
of el evati ons and
L]
depressions in the ear help
L .
to i nprove t he nat ur al
! % - . .
750 Seo  ieem  oe  4we  #ooe x directionalilty of human
e FREQUENLY {HCRTL) e Ny .
acoustic ant enna system
But in patients W th
[a) OCCLUDED EAR CANAL RESPONSE
devi ati ons in heari ng
sensitivity t he human

acoustic antenna system is
affected along wth t he
(b) INSERTION GAIN : di stur bances in speech
preception. For such cases
sui tabl e anplification
devices, wusually hearing aid

is prescribed. Even wth
| EAR CANAL RESPONSE . .
(c) Unaccluded EAR C SPONS t hi s, there will be a

13

. (d) OPEN EAR RESPONSE
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probl em when conplex signals

such as speech has to be
understood, nore so when
t here IS noise in t he
envi ronment . The main aim
of anplification cont ent
which could be achieved by
adj usting t he frequency
response and ot her such
parameters of the hearing
ai d. This is acconplished

by the use of Insertion Gain

Qpt i m zati on.

H STORI CAL PERSPECTI VE G- | NSERTI ON GAI N CPTI M ZATI ON

Vi sual
Chart representing diffe-
rent stages of insertion gain

measur ement s:

- Zwi sl occki Coupler (1940)

- KEMAR (1972)

- Real ear neasurenent tec-

hni que (1980)

14

Audi o
Now let wus gain an
insight to the historica
per spective of I nsertion
Gain Optim zation.

The idea of insertion
gai n nmeasurenents using the
probe m crophone is not new.
It's devel opnent al hi story
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Audi 0
can be traced back to as
early as 1940's. But its
clinical use gai ned
significance in late 1980's,
nearly half a century after
its i nception by Romanow
(1942) who stated that 2cc
coupler was not a real ear
si mul at or, but is very

conveni ent for calibration

and qual ity control
measur es.

The use of real ear
nmeasurenment is a gradua

devel opnent from the use of
2cc coupl er. The
devel oprent al st ages wer e
zwi sl ocki  coupler. KEMAR
(1972) and then the real ear

nmeasur enment techni que.

The i ncreased use of
earnol d acoustic systens has
changed trends to maki ng
requi renents on actual ear

canal
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Many researchers like
Har f ord (1980), schwartz
(1980), Preves (1984)

denonstrated the clinica

potential of mniature mcs
in earcanal. The devel op-
ment of conputerized probe
tube m crophone assenblies
br ought in a saf e,
confortable, soft invasive
silicone tube to measur e
sound pressure level in ear
canal . Thi s devel opnent
of fers significant objective
information on the effects
of ear canal resonance,
di ffraction, ear nol d
occl usi on, body baffle, head
shadow effects and
m crophone pl acenment in
i ndi vi dual ear canal.

This system allows the
clinician to see in reality
what physically occurs in
ear canal of the patient.
Cinical procedure is nade

easier, faster and reliable.



PRECAUTI ONS

Vi sual

Checking the probe and
exam ning the earcanal of
the patient.

Insertion of the probe
tube into the earcanal of
t he pati ent and
adjusting it.

Pr obe t ube pl acenent
during the aided testing
condition can be shown.

17
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Duri ng t he real ear
measurenent for hearing aid
sel ection, severa
precautions have to be

consi der ed.
1) Prior to testing, t he
probe tube is checked for

hol es and/ or bl ockage by wax

or npi sture. The earcana

also should be checked for

wax or any kind of blockage.

2) During the unai ded

testing, while probe tube is

i nserted, care should be

taken that it does not cause

any damage to earcanal wall

or tynpani c nenbrane.

3) Duri ng t he ai ded

measur enent s, t he ear nol d

should be fitted snuggly in

t he concha so that | ow
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Seating arrangenent of
the patient can be shown.

Refl ecting surfaces such
as walls, tables can be
shown

18

frequency | eakage S

m ni m zed. The probe tube

is placed along the inferior

surface of the earnold and

mar ker is set so that the

tube extends 4-5nm beyond

the tip of the earnold.

4) The <case is seated

close to the speaker so that

reflections and reverbera-

tions are mnim zed.

5) Care should be taken

to excl ude refl ection

surfaces in the testing

condi tion.

6) Head novenents on the
part of the patient should
be avoi ded.

7) Validity can be
ensured by rechecking the

measur enent s.



FACTORS AFFECTI NG THE

Vi sua

A patient

seat ed

for

i nsertion gain nmeasurenent.

Contribution of differ-

ent anat om ca

external ear
gain
F ) .

a3

»

]
"y

L MesosTre GAIN (A8 ——— 5

structures of

to the pressure

REAL EAR MEASUREMENTS

E Feo woee  dlwen

T FREQUenCY (HERTL) e

@ ToTAL BT 4¢°
@ Pinnn

dos0 Hovo

@ CoreCHN

Foan

m, 000
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Position of the probe tube
in the canal is inportant
and it should always be kept
constant especially so while
ai ded and unai ded
conpari sons are nade. Head
novenments on the part of the
case shoul d be avoi ded

during testing. -

A pressure distribution in a
bl ocked earcanal and open
ear canal are different. The
open ear canal acts as a
st andi ng wave resonat or
coupled to the free field
wher eas the bl ocked ear
canal has an uniform sound
pressure distribution upto

10kHz.
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Ear canal response in The free field transfer
occl uded and unoccl uded function (ext ernal ear
condi ti ons. effects) should match the

recei ver and tube resonances

for accurate insertion gain

::h measur enent . The residual
" volune that is the remai ni ng
:' ear canal volume between an
» earnold and the eardrum has
7 significant effect on the
:1 insertion gain.
"
s The cavity ranges about 0.4
: to lcnB in volune depending
e am e e e ——>o0n size of the ear canal and
A fRequency (Hear)————— | ongth of the earnold tip.

A small volune results in a
() InsiTo A

(& TuserTion LA

(&> Twteriion Loss at the eardrumand a |arger
(2 extermnt ene SFFaeTs .,

hi gher sound pressure |evel

vol une causes sound pressure

level to drop significantly.

20
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Audio

point in the sound field and
t he sound pressure S
cal cul at ed. This includes
diffraction effects of the
cases's body, head and

hearing aid.

Linmtations of this

met hod i ncl ude:

1) requirenent of identical

measuring conditions.

2) Any novenent on the part
of the case or anmbi ent
condi ti ons result in

error.

3) Requirenent of storage
device to store and room
calibration and the occluded
and unoccluded test results

in menory.




Conparison met hod: Conpari son nethod:

In this nmethod the test

m cr ophone are pl aced
si mul t aneousl y for free

field sound pressure at two

_ acoustically equi val ent
HMENSVRE ] ] _
points in the sound field,
that 1is in each of the two
ear canals. Advantage jis
A9 RerarGnNCe PoimT t hat it conpensates for
B> TesT roanT. . . . .
A vm' ame AcovsTrcaLuy AT SAmE variations In anmbi ent
s Re PoIm TS - o
condi ti ons and excl udes

diffraction effects.

E The limtation is that

it requires t wo very

i denti cal and symmetrica

Mént s The
D1PAC REiSH bodies and both should be

treated with probe tubes.

Case's novenents affects the

results.
A = unotctupep conptTion

B~ ©OcervbDEp conmDITiom.

23
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ITuSeRTion Gain TesT PRoceDule

Ay PRESSURE METHoD .

UNoceLudep conpIiTion:

]
Aozt
2 ¥0sv3ld

A - REFERENnCE PoinT
B- TESYT PosT

OCCLLUDCD) ComnDITioN:

AV YPH
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Pressure Method:

| ncl udes a const ant
i nput  sound pfessuré | evel
which is controlled at the
point of entry to the ear
canal in which the t est

m crophone is situated. The

constant controlled i nput
sound pressure | evel
i ncl udes a cal i brated

reference m crophone t hus
el i m nating diffraction

ef fects.

Advant ages include elimnat-
ing the diffraction effects
of both hearing aid and the
patient's body and it takes
care of anbient noise and

patient's novenents.
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| | psi | at eral Conpari son
IngeRTiON & n\n TEST PROCEDURE =
B8Y IPSiaTERM. COMPARISON METHOD ! Method:
Thi s met hod IS a
ONoceLupe p ConDITionN « |
vari ant of conpari son

met hod. The test m crophone

and the reference m crophone

are bot h pl aced
Ega ZEEE&. simul taneously at the sane
) point in the sound field in

)
S TATOEE the same ear. Here, the two
l MeMoR Y '

ears are not considered to

@

be identical. Each ear i's

tested separately. Thi s
met hod invol ves neasurenent

and storing of unoccluded
Ccev pep ConDiITiON

ear canal resonance and then

the occluded ear test is

carried to obtain insertion

h

Roor JE%E}) gai n. Advant age of this
Memonry [ _

met hod is it does not

Mansore
ﬂGMbﬂ.y

¥

%ﬁﬂ require compl etely
Mooty | SymmELFi cal body  shapes.

Head t urni ng Wil not

i nfluence to a greater
extent. Only the test
requires probe tube

25
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Vi sual
Different parts of the
equi prent  can be focussed
upon.

26
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The advancenent of
conmputerized systens have
led to quicker and nor e
obj ective nmeasur es of
recording with i nsertion

gain optim zation

The i nstrunment ati on

consi sts of probe m crophone

and vi deo noi nit or. Conput er -

rized probe m crophone
enable wus to neasure the
changes in sound pressure as
small as |dB at the eardrum

It encorporates entire

frequency range rather than

a descrete frequency range.

There is no interferen-

ce of noi se measur ement .

Comput eri zed measur ement

saves a lot of tinme and is

efficient.



MADSEN

f ocus.

Vi sua

GO (1000)

is

in

27
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It also has a speaker
with a built in calilbration
rod for determ ning t he

position of the patient.

Video nonitor provides
graphic print out on the XY
axis of the traces. It is
possible to have different
col our codings to represent

different traces.

It is also possible to
provi de nuneric print - out
of the frequency sanpled and
the corresponding respone

Il evel in decibels.

Modern el ectronics has
come out with an insertion
gain optimzer (1G0O 1000)

with followng facilities:

Menu driven operating

system which any clinician



Foni x 6500

Vi sua

is

in focus

28
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can perform wthout ©prior
knowl edge about comput er

Instruction for next step or
stage cones on the screen.
By j ust pressi ng t he
nunerals on the key board,
one can advance wth the
steps in testing. A colour
screen layout is pr esent
and each and every part of
the test is displayed on the
screen. For sone paraneters
i ke i nsertion gain,
frequency response, display
is not only in terns of
nurerical value but also as

a relative curve.

Foni x  Conput er control |l ed

real tine Analyzer(1988)

The Fonix 6500 real tine
anal yzer helps in selecting
the hearing aid. It has a
video display attached to

it.
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Hearing aid testing can
be per f or ned Wi th this
i nst runent to identify
vari ous electro - acoustic
characteristics. Heari ng
aid selection can be carried
out by two nodes-automatic

or manual .

In the automatic npde,

unai ded, ai ded condi ti ons

can be tested. I nsertion
gain, insitu gain can be
obt ai ned. On the screen
visual display of curves

rel at ed to unai ded/ ai ded
i nsertion, insitu gain
along with the target curve

i s obtained.

As with any hearing aid
sel ection procedure, unaided
and ai ded real ear
nmeasur enent s are done.
Before carrying out the test
procedure t he i nst runent

shoul d be cali brated.



Vi sua
— Pressi ng of
stimul us i nterrupter and

hi ghlighting of the frequen-

cy range and the type of

stimuli used on the screen.
— The test room

in which the equipnment is

pl aced can be focussed upon.

A chart displaying the
prelimnary data required
for carrying out the real
ear measurenent

30
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Instead of si nusoi dal

sweep t est frequenci es,

frequency nodul at ed t est

sweep or a narrow band noise

from 125Hz to 8000Hz is

used.

Test envi r onnent i s

freefield type to maintain

a constant sound pressure

level at the test site.

The prelimnary dat a

required for carrying out

the real ear nmeasur enent

ar e:

1) Threshold of nost

confortable |[evel data of

the i ndividual .

2) Prescription dat a:

Initially audiol ogical tests

shoul d be perforned and the

actual hearing loss of a

person shoul d be determn ned.
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PROCEDURE

Vi sua

Adm ni stration of the
test procedure on a patient

can be focussed upon.

31
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Usi ng any of t he
prescriptive t echni ques
(POGO, NAL, BERGER) which
are pr ogr ammed in t he

equi pnent .

3) We should make a
choice between four t est
met hods t hat IS,
substitution met hod,
conpari son method, pressure
nmet hod and i psi |l ateral

conpari son net hod.

Audi o
The case is seated and
ref erence m cr ophone and

probe m crophone are kept in

position. Resonance charact-
eristics of the ear canal is
obt ai ned.

Hearing aid is placed

in the ear. The probe tube
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is placed through a channe

specially made in t he
ear nol d. Normal user gain
setting is adjusted and set
on the hearing aid. Al ded
response is noted in this
way. I nsertion gain curve,
aided gain curve appear on

the screen.

In the manual node,
same procedure is carried
out except t hat t he
clinician has to select all
the operations for obtaining

respective curves.

I nsertion gain curve
provi des a basis for hearing
aid selection. The prescrip-
tive fornulae those can be
chosen on this are
1) NAL
2) POXO
3) BERGER
4)LIBBY' SI/2 GAIN, 2/3 GAIN

AND 1/3 GAIN.
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ADVANTAGES OF REAL EAR

Vi sual
A chart displaying
advant ages of real ear

measur ement s.

33

| f prescriptive

formul ae are used it is

based on the audi ogram data
which is measured and can be

entered in the modul e.

MEASUREMENT S

Audi 0

The choice of real ear
measur ement t echni que for
hearing aid selection i's

preferred by many clinicians

on account of the follow ng
advant ages: -

1) Thi s met hod offers
insitu dat a from t he
earcanal of the person, who
s a candi dat e for

amplification.

2) The real ear neasurenents

are quick nmethods and takes

only a few mnutes for the

adm nistration of the test.
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3) The transfer formula as
in coupler neasurenents are

unnecessary.

4) Al the peaks and vall eys
of the frequency response
are reveal ed because a sweep
frequency traci ng IS

possi bl e.

5) Need for rmasking t he
non-test ear is ruled out
since both the ears can be
tested separately using this

met hod.

6) The acoustic
nodi fications when hearing
aid and earnold are placed,
can be verified. Ext er nal
ear changes can alLso be

verified.



DI SADVANTAGES OF REAL EAR MEASUREMENTS:

Vi sua
A chart displaying
limtations of the real ear

measur enment s.
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Inspite of all t hese

advantages there are certain

limtations whi ch shoul d
al ways be gi ven pr oper
wei ght age

1) First of all, there is no

st andardi zed i nstrunent for
measur enent .
2) There is likelihood of

obtaining unreliable results

and frequency responses
above 5kHz.

3) In chi |l dren, t he
m crophone or probe cannot
be acconodated ow ng to
their snmall canals.

4) Oten feed back may occur

before the gain |evel i's

r eached.
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5 It is not possible to

signify few values such as

anti-resonance clips, | ar ge
peaks etc.

Real ear measur ement
t echni ques may need

alterations to suit t hose
cases with abnornmal externa

ear.



USES OF | NSERTI ON GAI N MEASUREMENT

Vi sual

Respective curves can

be di spl ayed (in t he

noni tor) using the equi pnent

and charts.
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Audi o
Research on how size
and volunme of the earcana
i nfl uence t he r eal ear

nmeasurenent is warranted.

Real ear neasurenents
are useful to determ ne
1) Gain

2) Frequency respone

3) Real ear SSPL 90

4) Quality of frequency
response

5) Acousti c nodi fi cati on
effects

6) D fference between use
gain and full on gain

7) Per f or mance and
conpari son anong heari ng
aids and

8) El ectro acousti cal

adj ust nment s.
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But yet it is not
desirable to rely on suoh

measur enents whol | y.

Due inportance to speech
intellegibility tests should

be gi ven.

Sel f -assessnment invent-
ory or profiles can be wused
whi ch quantifies t he
performance with hearing aid

in everyday life.

To provi de maxi mum
benefit and confort to the
hearing aid user, the real
ear neasurenent t echni que
justify its advantages over
the coupl er neasurenents and
one can rely on it to a
greater extent as conpared

to coupl er neasurenents.
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