| NFANT AUDI OMVETRY: REVI EW OF LI TERATURE 1989- 95:
COVPARI SON OF METHODOLOGY

AN | NDEPENDENT PROJECT SUBM TTED I N PART
FULFI LLMENT FOR THE FI RST YEAR MASTER S DEGREE
I N SPEECH AND HEARI NG TO THE UNI VERSI TY OF MYSORE

REG NO. M 9506

ALL INDI A I NSTI TUTE OF SPEECH AND HEARI NG
MYSORE- 570 006
| NDI A

1996



* * * * * * * * * * * * * * * * * * * * * * * *

DEDI CATED TO *

THATHA, AMVA, ANNA, SUDHA AND SATI SH *

* % * * % % % * *x % % * *x % % * *x * % * *x *x * *



CERTI FI CATE

This is to certify that this Independent Project
entltled "INFANT AUDIOMETRY: REVIEW OF LITERATURE 1989-95:
COMPARISON OF METHODALOGY' is the bonafide work, done in
part fulfillment for the first year of the Master's Degree
in Speech and Hearing of the student with Gegistration

No. M-9506.

Mysore !
May'96 184} S. MIKMI

Director
India Institute of
Soeech and Hearing
Mysore-570 006



CERTI FI CATE

This is to certify that this Independent Project
entltled "INFANT AUDI OVETRY: REVIEW OF LI TERATURE 1989-95:
COMPARI SON O METHODOLOGY"  has been prepared under ny

supervision and guidance.

Mysore ﬁ - Lv' _

May' 9 6 Dn. (Miss) S. NIKAM
GUl DE
Al Indialnstitute, of
Speech and Hearing
Mysore-570 006



DECLARATI ON

I hereby  declare that this Independent  Project
entitled "INFANT AUD OVETRY: REVIEW OF LI TERATURE 1986-95:
COWPARI SON OF METHOPOLOGY is the result of nmy own study
undertaken wunder the guidance of "Dr. (Mss) S N kam
Director, Al India Institute of Speech Hearing, Msore,
and has not bee submtted earlier at any University for

any other diplom or Degree.

Mysor e
May' 96 Reg. No. M 9506



ACKNOW.EDGEMENT S

| would like to extend my sincere gratitude to:

My guide Dr. (Mss) S. N kam Processor and HOD of
Audi ol ogy, AlIlSH, Msore, for her suggestions and concern
wi t hout which the work could not have been acconpli shed.

Dr. S Ni kam Director, Al | SH, Mysore, for
permtting ne to take up the work.

Ms. P. Manjula. and Ms. C S. Vanaja., for providing
suggestions and informations.

Al SH Li brary staff, whose, helping nature nade it
very convenient for me in preparing the wite up.

Megha, Anu, Rakhee, Suhasini, Mni, Rajee, Shanthala
other class mates who were a constant source of inspiration
of ideas.

Mareena, N dhi, Ruchi, Nthun, for just being there.

Last but not the least M. B.K Venkatesh, who did a

good job in conputer processing of this work.

Reg. No. M 9506



N abn
DS
HRR
BOA

VRA

| T/ R
PTA
BSERA

ABBREVIATIONS |

Review

Experi ment

Case study

Nor mal / abnor mal

Di agnosi s/ screeni ng

Hi gh risk register

Behavi our observati on audi onetry
Crib-OGam

Vi sual reinforcenent audionetry
Imm ttance: Tynphanonetry/ Refl ex
Pure tone audi onetry

Brain stem evoke response audionetry

El ect rocochl eogram

Ref | ect onetry
Respiratory audi onetry

Cli cks/tonebursts



ABBREVI ATI ONS 1 |

Jour nal s

Aud - Audi ol ogy

Sc A d - Scandi navi an audi ol ogy

BJA - British Journal of Audiol ogy

JSHR - Journal of Speech and Hearing Research
E & H - Ear and hearing

VR Volta revi ew

Acta O Act aot ol aryngol ogi ca

Annals of R & 0 - Annals of rhinology and ot ol ogy



| NTRODUCTI ON

REVI EW OF LI TERATURE

PURPOCSE OF THE STUDY

ANALYSI S

CONCLUSI ON

Bl BLI OGRAPHY

CONTENTS

PAGE NO.

21

24

25



| NTRODUCTI ON
TO
REVI EW OF LI TERATURE

"The Ear is the Organ of Education”
- Aristotle
Early childhood is the fiery crucible in which we
becone nol ded into the essentials that we forever wll be.
Hearing plays a very inportant role in understanding how to
utilize this crucible. It also becones doubly inportant that
we understand how to utilize this in case of children who

are not gifted with the ability of sensitivity to sounds.

A hearing defect either congenital or acquired early
inlife can interfere with the devel opnment of concepts that
culmnate in normal speech and | anguage. For a variety of
reasons, many children wth abnormal hearing proceed into
the third year of life or beyond before a hearing problemis

suspect ed.

Surely the wearliest possible identification of a
hearing defect is crucial. The earlier in the life of the
child that aural habitative neasures can be applied the
greater are the chances for the successful devel opnment of

speech conmuni cati on.

Early identification and inplications

"The infant learns to listen in order that he may

listen to | earn”
Zignond and Cicci (1968)



This statenment stresses the inportance of hearing in

ones life.

Early identification of hearing loss wthin the
first year of life or two is a nust so that its effects may
be dimnished to a certain degree and that he may mature to

a full role in the society.

According to Ew ng, the developnent of auditory
behavi our is considered as one of the total aspect of the
experience of the child hence wearly identification is
necessary as it al so | eads to i ntervention and

rehabilitation

The audi ol ogi st plays a very inportant role in early
identification. Asha (1975) states that the responsibilities
of an audi ol ogist as "The basic responsibility for social
function of hearing, assesses the practical usefulness of
auditory capacity and undertakes to increase the ability of
the hearing handicapped individual to cope with t he

situations of everyday life.

A basic problem that arises when it cones to
fulfilling these duties is the matter of assessnent or
testing, in infants especially as we have Iless nunber of
standardi sed tests for infants and children when conpared

to adul ts.



Recent research in this area has revealed fruitful
results wth discovery of brain stem evoked response,
ot oacoustic em ssions, etc. Apart fromthese there are also
a few traditional nethods such as behavioural audionetry,
vi sual reinforcenent audionetry, high risk registers, etc.
whi ch even though are subjective were commonly used a few

years ago.

When audi ol ogi cal evaluation cane into use psycho-
physical testing was limted in its scope and procedure and
not all infants could be tested due to one reason or the
other. This led inevitably to the loss of the so called
critical period (by Lenneberg) or sensitivity peri od
(Geenstein) which is the nost inportant stage of any

child' s |ife.

However, several interesting inventions have cone up
in the field of audiology including testing procedures, the
nost recent ones as nentioned earlier being ABR and OAE
These make the <clinicians' job nore easy, obj ecti ve,
accurate and are relatively less time consuming than the

previously used net hods.

As nentioned earlier it is nore difficult to test
children because they are in that stage where they are just

| earning and even a conpetent audi ol ogi st m ght be msled by



sone responses fromthe <child which nmay not exactly be
evoked by acoustic stinuli. Hence it mght be highly

frustrating.

Another factor to be <considered is testing of
children with associated abnormalities such as ment al
retardation, cerebral palsy, along wth hearing | oss.
I dentification in these cases is further conplicated as the

child prevents a confusing clinical picture.

It should also be noted that the recent trend in
testing is towards non-invasive techniques, which requires
m ni mum participation from the child being tested. Thus
heari ng handi cap being one of the few handi caps that has
serious consequences in ternms of intellectual speech and
| anguage, . It is necessary to have know edge regarding
the commonly used procedure to screen or diagnose hearing

| oss especially in infants.

Sonme of these tests are:

1. High risk register - This concept assunmes that
one can identify a small group of children whose history or
physical condition identifies them as possessing a high
chance of having the target handicap, as in this case

hearing | oss.

2. Behavioural observation audionmetry is a nost
commonly used procedure with infants and young children.

Here the response to a particular sound is noted. This



response could be anything including startle, eye blink

smle, |linmb novenment, etc.

3. Visual reinforcenent audionetry is a conditioning
procedure used with children above six nonths and bel ow
three year of age. Here classical conditioning is wused to
condition the orientation response, and threshold levels are

identified.

4. Crib-OGam It S a novemnment sensitive
transducer where-in any novenent by the baby is converted to

el ectrical inpulse which gets noted on the graph.

5. Reflectonmetry is a hand held instrunment which

hel ps in screening for otitis nedia.

6. Physiological hearing tests that are comonly
used are heart rate audionetry, respiration audionetry,
brain stem evoke response audi onetry, inpedance audionetry,

el ectrocochl eography and otoacoustic em ssions.

O the above heart rate and respiratory audionetry
measures the change in heart rate and respiration
respectively, when an acoustic stimulus is presented. These
can be used both for screening and diagnosis of hearing

sensitivity.

7. lnpedance: This is a technique for evaluating the
physi ol ogi cal function of mddle ear systemand is extrenely

sensitive between normal and pathol ogi cal ears. Mor e



el aborate evaluation of st apedi al reflex wi || gi ve
information regarding sensory neural hearing sensitivity.
This test battery includes tynpanonetry, physical volune

test, acoustic reflex detern nation.

Brain stem evoke response audionetry

This is a non-invasive procedure which involves
average of encephalic responses to acoustic stinmulus. It has
gi ve waves picked up fromdifferent nucleus of the auditory
pathway. It is a reliable screening as well as diagnostic

procedure.

O oacousti c em ssion

This is a non-invasive procedure where the sound
reflected fromthe cochlea by the hair cells are picked up

and used to assess the hearing sensitivity.

Thus having outlined the necessity of early
identification, the consequences of not doing so and the
possi bl e procedures that can be used in identifying infants
who have reduced hearing sensitivity we will further proceed

to explore the purpose of this study on infant audi onetry.

Pur pose of the study

- To locate the nost comonly wused procedure in

audi ol ogi cal assessnent of infants.



- To conpare nethodol ogy used in the 1980s with that
used in 1990s.

- To know the advantages of the recently used
procedures and new nodifications wthin these tests to

increase their sensitivity and specificity.

- To list out the subject variables wused in the

studi es and their conparison with previously used studies.
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MVETHODOLOGY

Article selection

Al'l the articles selected in this study have been
publ i shed between 1989 to 1995. The articles available in
the catal ogue of library and information centre have been

made use of in this project.
Subj ect s

Only those articles have been selected where in the

age of the subjects fall between 0-3 years.
Type of pathol ogy

Articles dealing with both mddle ear and inner ear
pat hol ogi es have been taken in this study.

Anal ysis of these 60 articles collected has been
done in a tabular colum where in the information obtained
has been divided into

a. Serial nunber

b. Authors year

c. Journal/vol une (nunber)

d. Type of study: (1) review, (2) experinentation,
(3) case study

e. Subject variables: (1) age/sex, (2) normal/
abnormal, (3) nunber of subjects

f. Purpose of article diagnostic or screening

g. Type of procedure used

h. Stimulus variables, frequency, intensity, type of
sti nul us

i. Conclusion drawn fromall these articles
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ANALYSI

Tabl e

Pur pose served by

S

1

the articles

Sl. Articles Nurber Per cent age
No.
1 Total nunber of articles 60
2 Nunber of articles served 37 61.6
t he purpose of screening
3 Nunmber of articles served 21 35.0
t he purpose of diagnosis
Tabl e 2
Showi ng the type of testing
Sl . Articles Nunber Per cent age
No.
1 Total nunber of articles 60
2 Vi sual reinforcenent 3 5.0
audi onetry
3 Hi gh risk register 6 10.0
4 Behavi oural audi onmetry 6 10.0
5 Cri b-o-gram - -
6 Pure tone audionetry 3 5.0
7 | npedance audi onetry 4 6.0
8 Brain stem evoked responses 18 30.0
9 El ect rocochl eogr aphy - -
10 Respiratory audionetry 1 1.0
11 Ot oacoustic em ssion 19 31.6




-22-

Table 3

Subj ect, vari abl es

Sl . Articles Nunber Per cent age
No.
1 Total nunber of articles 60
2 Total nunber of articles 23 38.3
whi ch use i nfants
3 Total nunber of articles 10 16. 6
whi ch use abnormal infants
4 Nunber of articles which 18 30.0
have used both normal s
and abnornmal s
5 Nunmber of articles not 12 20.0
menti oned
Tabl e 4
Article variabl es
Sl. Articles Number Per cent age
No.
1 Total nunmber of articles 60
2 Nunmber whi ch have used 52 86. 6
experimentation
3 Nunmber of articles which 7 11.6
have used case studies
4 Nunmber of articles which 1 1.0

have used revi ew
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RESULTS

The followng results can be drawn from above:

Total nunber of articles in the study -
Qut of this 37 have undertaken screening -

and 21 have undertaken di agnosis -

The most commonly used procedure is
ot oacoustic emssion in 19 articles

Fol | oned by Brain stem evoked response in 18 -

The subject variables as listed in Table 3
Number of articles dealing with normals -
Nunmber of articles dealing with abnormals -
Nunmber of articles with both -

and those which have not nenti oned -

Around 52 articles are experinental in nature
While 7 are single case studies -

and 1 is a review -

60

61. 6%
35%
31. 6%

30%
i nvol ves

23 (38.3%
10 (16.66%
18 (30%
12 (20%
86. 6%

11. 6%

1%



CONCLUSI ON

Know edge regarding the different infant audionetric
procedures is essential to all audiol ogi sts. Extensive usage
of otoacoustic emssion and brain stem evoked response
audi onetry have been observed in the current study. This is
in keeping with the previous review (1985-89). However, the
use of otoacoustic em ssion has tended to predomnate the
scenario. A simlar situation has also been found in

paedi atric and adult audi ol ogy.
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