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INTRODUCTION

TO

REVIEW OF LITERATURE

"The Ear is the Organ of Education"

- Aristotle

Early childhood is the fiery crucible in which we

become molded into the essentials that we forever will be.

Hearing plays a very important role in understanding how to

utilize this crucible. It also becomes doubly important 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

in life can interfere with the development of concepts that

culminate in normal speech and language. For a variety of

reasons, many children with abnormal hearing proceed into

the third year of life or beyond before a hearing problem is

suspected.

Surely the earliest possible identification of a

hearing defect is crucial. The earlier in the life of the

child that aural habitative measures can be applied the

greater are the chances for the successful development of

speech communication.

Early identification and implications

"The infant learns to listen in order that he may

listen to learn"

Zigmond and Cicci (1968)
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This statement stresses the importance of hearing in

ones life.

Early identification of hearing loss within the

first year of life or two is a must so that its effects may

be diminished to a certain degree and that he may mature to

a full role in the society.

According to Ewing, the development of auditory

behaviour is considered as one of the total aspect of the

experience of the child hence early identification is

necessary as it also leads to intervention and

rehabilitation.

The audiologist plays a very important role in early

identification. Asha (1975) states that the responsibilities

of an audiologist 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 the

situations of everyday life.

A basic problem that arises when it comes to

fulfilling these duties is the matter of assessment or

testing, in infants especially as we have less number of

standardised tests for infants and children when compared

to adults.
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Recent research in this area has revealed fruitful

results with discovery of brain stem evoked response,

otoacoustic emissions, etc. Apart from these there are also

a few traditional methods such as behavioural audiometry,

visual reinforcement audiometry, high risk registers, etc.

which even though are subjective were commonly used a few

years ago.

When audiological evaluation came into use psycho-

physical testing was limited 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 period

(Greenstein) which is the most important stage of any

child's life.

However, several interesting inventions have come up

in the field of audiology including testing procedures, the

most recent ones as mentioned earlier being ABR and OAE.

These make the clinicians' job more easy, objective,

accurate and are relatively less time consuming than the

previously used methods.

As mentioned earlier it is more difficult to test

children because they are in that stage where they are just

learning and even a competent audiologist might be misled by
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some responses from the child which may not exactly be

evoked by acoustic stimuli. Hence it might be highly

frustrating.

Another factor to be considered is testing of

children with associated abnormalities such as mental

retardation, cerebral palsy, along with hearing loss.

Identification in these cases is further complicated 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

minimum participation from the child being tested. Thus

hearing handicap being one of the few handicaps that has

serious consequences in terms of intellectual speech and

language, . It is necessary to have knowledge regarding

the commonly used procedure to screen or diagnose hearing

loss especially in infants.

Some of these tests are:

1. High risk register - This concept assumes 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 loss.

2. Behavioural observation audiometry is a most

commonly used procedure with infants and young children.

Here the response to a particular sound is noted. This
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response could be anything including startle, eye blink,

smile, limb movement, etc.

3. Visual reinforcement audiometry is a conditioning

procedure used with children above six months and below

three year of age. Here classical conditioning is used to

condition the orientation response, and threshold levels are

identified.

4. Crib-O-Gram: It is a movement sensitive

transducer where-in any movement by the baby is converted to

electrical impulse which gets noted on the graph.

5. Reflectometry is a hand held instrument which

helps in screening for otitis media.

6. Physiological hearing tests that are commonly

used are heart rate audiometry, respiration audiometry,

brain stem evoke response audiometry, impedance audiometry,

electrocochleography and otoacoustic emissions.

Of the above heart rate and respiratory audiometry

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. Impedance: This is a technique for evaluating the

physiological function of middle ear system and is extremely

sensitive between normal and pathological ears. More
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elaborate evaluation of stapedial reflex will give

information regarding sensory neural hearing sensitivity.

This test battery includes tympanometry, physical volume

test, acoustic reflex determination.

Brain stem evoke response audiometry

This is a non-invasive procedure which involves

average of encephalic responses to acoustic stimulus. It has

give waves picked up from different nucleus of the auditory

pathway. It is a reliable screening as well as diagnostic

procedure.

Otoacoustic emission

This is a non-invasive procedure where the sound

reflected from the 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

possible 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 audiometry.

Purpose of the study

- To locate the most commonly used procedure in

audiological assessment of infants.
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- To compare methodology used in the 1980s with that

used in 1990s.

- To know the advantages of the recently used

procedures and new modifications within these tests to

increase their sensitivity and specificity.

- To list out the subject variables used in the

studies and their comparison with previously used studies.
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METHODOLOGY

Article selection

All the articles selected in this study have been

published between 1989 to 1995. The articles available in

the catalogue of library and information centre have been

made use of in this project.

Subjects

Only those articles have been selected where in the

age of the subjects fall between 0-3 years.

Type of pathology

Articles dealing with both middle ear and inner ear

pathologies have been taken in this study.

Analysis of these 60 articles collected has been

done in a tabular column where in the information obtained

has been divided into

a. Serial number

b. Authors year

c. Journal/volume (number)

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

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

f. Purpose of article diagnostic or screening

g. Type of procedure used

h. Stimulus variables, frequency, intensity, type of

stimulus

i. Conclusion drawn from all these articles
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ANALYSIS

Table 1

Purpose served by the articles

Sl.
No.

1

2

3

Articles

Total number of articles

Number of articles served
the purpose of screening

Number of articles served
the purpose of diagnosis

Number

60

37

21

Percentage

61.6

35.0

Table 2

Showing the type of testing

Sl.
No.

1

2

3

4

5

6

7

8

9

10

11

Articles

Total number of articles

Visual reinforcement
audiometry

High risk register

Behavioural audiometry

Crib-o-gram

Pure tone audiometry

Impedance audiometry

Brain stem evoked responses

Electrocochleography

Respiratory audiometry

Otoacoustic emission

Number

60

3

6

6

-

3

4

18

-

1

19

Percentage

5.0

10.0

10.0

-

5.0

6.0

30.0

-

1.0

31.6
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Table 3

Subject, variables

Sl.
No.

1

2

3

4

5

Articles

Total number of articles

Total number of articles
which use infants

Total number of articles
which use abnormal infants

Number of articles which
have used both normals
and abnormals

Number of articles not
mentioned

Number

60

23

10

18

12

Percentage

38.3

16.6

30.0

20.0

Table 4

Article variables

Sl.
No.

1

2

3

4

Articles

Total number of articles

Number which have used
experimentation

Number of articles which
have used case studies

Number of articles which
have used review

Number

60

52

7

1

Percentage

86.6

11.6

1.0
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RESULTS

The following results can be drawn from above:

Total number of articles in the study - 60

Out of this 37 have undertaken screening - 61.6%

and 21 have undertaken diagnosis - 35%

The most commonly used procedure is - 31.6%
otoacoustic emission in 19 articles

Followed by Brain stem evoked response in 18 - 30%

The subject variables as listed in Table 3 involves

Number of articles dealing with normals - 23 (38.3%)

Number of articles dealing with abnormals - 10 (16.66%)

Number of articles with both - 18 (30%)

and those which have not mentioned - 12 (20%)

Around 52 articles are experimental in nature - 86.6%

While 7 are single case studies - 11.6%

and 1 is a review - 1%



CONCLUSION

Knowledge regarding the different infant audiometric

procedures is essential to all audiologists. Extensive usage

of otoacoustic emission and brain stem evoked response

audiometry have been observed in the current study. This is

in keeping with the previous review (1985-89). However, the

use of otoacoustic emission has tended to predominate the

scenario. A similar situation has also been found in

paediatric and adult audiology.
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