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| NTRCDUCTI ON

Hearing constitutes an inportant natural resource.
The term' Nornmal Hearing' does not inply nerely that a
sound i s audi bl e but also describes the Wl e skill of
detection, recognition, and interpretation of the nean-
ing of sounds. Hearing in this sense is not present
at birth but is a special skill dependent on | earning.

This hearing in turn acts as a prerequisite for |earning.

| npai rment of hearing | eads to a nunber of problens.
Especially in the child,an early hearing inpairnent
| eads to serious problens which later on mght be diffi-
cult to overcone. Sone of the areas in which heating
handi cap occurs are communi cati on (verbal ); school -adj ust -
ment ; sel f-adjustnent; social-adjustnent; nmenory; cogni -
tion, etc.(Kennedy, 1967) Ropp, Jackson, MG ||, 1986y
Gouchoe) .

According to Kennedy (1967) a hearing inpairnent
presents serious obstacles in acquiring | anguage because
of a lack of auditory feedback in the acquisition of a
vocabul ary. Thi s inpaired | anguage | earning retards

progress in educational, social, and vocational spheres.



Many resear chers have shown that a congenita
hearing | oss tends to produce speech problens - the
nore severe the | oss, the nore deviant is the speech
produced by the child. There are clear-cut diffe-
rences between t he speech of deaf and hard-of - hearing
children. These differences that appear are nore
gquantitative than qualitative (Ross, 1982). Even
mld hearing | oss can have an effect on | anguage

devel opnent (skinner, 1978).

MId hearing | osses are usually due to sone kind
of conducti ve pat hol ogy whi ch often invol ves both
ears. The pathol ogy nmay persi st causing a constant
reduced | evel of hearing, or it may be recurrent,
causing a fluctuating hearing | oss. Even though
fluctuating, pathologies such as serous otitis nedia
| npedes t he overall |anguage learning ability of the
child. This is because acoustic information wll reach
the ear sporadically and differently fromtine to tine
and cause confusion in the child s | earning strategies

(Downs, 1981).

Li steni ng probl ens in school age children cause

academc distress. Even children with unilateral hearing
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| oss do exhibit greater academc difficulty than their

non- hearing inpaired peers (Qul bertson and G | bert, 1986).

Rupp and Jackson (1986) reported on a group of
el ementary school children who experienced academ c
distress dueto their listening problens. However, the
nunber of areas of handi cap or the severity of the
handi cap are determ ned by factors such as the severity
of hearing lossy type of hearing |loss; the child s inte-
| ligence; the famly attitude or support? the richness
of the environnent; etc. This point nakes it clear that
the child shoul d be prevented fromany hearing difficulties,
hearing/ear problens if any should be attended to as early

as possi bl e.

The necessity of identifying students with hearing
| oss as early as possible is advocated so that appropriate
renedi ati on procedures may be instituted (A piner, 1978).
I dentification of children who have hearing i npairment
that may interfere with their educational achi evenent
is the forenmost purpose of any hearing conservation pro-

gram

Heari ng conservation with respect to school

children, includes identification audionmetry in the
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school s, threshold testa for those who fail the screening,
audi ol ogi ¢ assessnent for those who fail threshold tests,
medi cal evaluation and treatnent if indicated, possible
hearing aid evaluation, recomrended rehabilitative audi ol ogy
procedures that may include speech-reading, auditory train-

I ng, speech (hearing) therapy, counselling and periodic

followup testing (Al piner, 1978).

I dentification audionetry becones nmandatory and is
the very first step of conservation program |ldentifi-
cation audionetry which is otherw se nanmed ' Hearing
screening' is a process of applying to a | arge nunber of
i ndividual s certain rapid, sinple neasures that wll
Identify those individuals with a high probability of dis-
orders in the function tested. Screening is not intended
as a diagnostic procedure; it nmerely surveys a |arge
popul ati on of asynptomatic individuals in order to
I dentify those who are suspected of having the disorder
and who require nore el aborate di agnostic procedures
(Northern and Downs, 1978). Screening is a process by
whi ch individuals are identified who may have di seases
or disorders that otherw se go undetected (Harford et al.

1978) .
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Roeser and Northern (1981) view screening as the
general process by which groups of people are separated
into those who nmani fest sonme defined trait, or those who
donot. Inthis sense, it is a binary process,-either
passing the individual who is considered a |likely candi -
date not to have the disorder, or failing the indivi-
dual who is considered a likely candidate to have the

di sorder.

The benefits accruing froma well-planned screening
program suggested by American Acadeny of Qpt hol nol ogy
and G ol aryngol ogy (AACO (1970) are:

1. The prevention of handi cappi ng hearing | osses,
t hrough nedi cal treatnent which can be instituted
when a child' s auditory problemis identified at

an early age.

2. The mai nt enance of adequate hearing for the child
in the class-room Many hearing inpairnents that
affect the child' s class work may go unnoti ced

unl ess a testing programdetects them

3. Habilitation for these children wth pernmanent
hearing | osses which are identified by the screen-
I ng program Audi ol ogi cal, educational and
t her apeuti ¢ approaches will help these children

to function better in the class-room
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So it is necessary to conduct a screening program

and find out the preval ence of hearing | oss.

Need for the study:

In India a surveys on hearing | oss in schoo
chi |l dren have been conducted (Kapur, 1965; N kam 1970).
However, there have been no recent studies in this area.
So, the needs for the present study are:

1. To update the avail abl e preval ence

dat a of hearing | oss anong school
children

2. Since majority of Indian schools are

too noisy, it requires across vali -
dation of the earlier studies.

3. It serves as a basis for future

heari ng screening prograns.

4. It can be used to project needs of

heari ng conservati on. program

5. It serves as an eariy identification

t ool .

Al s of the Study:

1. To know t he preval ence of hearing | oss anong school
chi l dren.

2. To know whet her there is any difference in the percent-
age of hearing loss in different age groups.

3. To find out whether any difference exists between sex

gr oups.



REM EW G- LI TERATURE

Identification by parents and teachers:

Kodman in 1967 studied the identification of
hearing | oss by parents and teachers vs. audionetry.
The basic strategy of his study was to conpare
teacher ratings of pupils with puretone audi onetry.
The major findings of a series of studies dealing
with the relative efficiency of classroomteachers
and parents to identify el enmentary school children

havi ng m | d-t o- noder at e heari ng | osses were:

1. Parents and teachers are grossly
inefficient in recognizing hearing
| oss, when conpared wi th puretone
audi onetry. Parents and teachers
score slightly better than chance
and do not differ statistically
fromeach other in accuracy. They
m sl abel the normal hearing child
and identify only one-fourth to
one-fifth of the children who are
found to need ENT exam nation on

t he basis of audionetric tests.



2. Soci o-economc status was not found
to be a significant variable in con-
tributing to the accuracy of parent

i dentifications.

He al so rai sed a serious question about the
nmerits of unskilled or non-professional observers
who are encouraged to make referrals on the basis
of qualitative estimates in areas such as inpaired
hearing, nmental retardation, enotional problens

and ot hers.

Wight (1974) reported about the speech and
hearing screening done by trained volunteers in
South east CGeorgia. But the major short com ng of
this was the inability to follow up on children who
have been referred, but whose parents have not called

for appoi ntnents says the author.

It was al so indicated that audionetric screen-
i ng, however conplete cannot identify all children
with ear disease who need nedical treatnent (Jordan

and Eagles, 1961).

But, the question of who should do the initial

screeni ng has never been answered definitively.
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School nurses, volunteers fromwonen' s organi zati on*,
not hers, and ot her interested persons conduct the
screening in many school systens. Since they may not
have recei ved adequate training, some of these persons
are not qualified to admnister the tests (A piner

1978) .

Heari ng Screeni ng Procedures:

To identify hearing inpairnent, both individual
and group tests are used. Irrespective of the type
of test used, the nmajor objective as to identify al

chil dren who have potential hearing | osses.

G oup Hearing Screeni ng Procedures:

The obvi ous basi ¢ advantage of group hearing testa
is the ability to screen | arge nunber of children in
| ess time utilizing | ess manpower (Newby, 1972; Al pi ner,
1978; Anderson, 1978). There are sone di sadvant ages
al so when the group hearing screening is used. They are
t he mai nt enance of equipnent and its calibration, the
necessity of insuring against cheating and the hi gher
rate of fal se-positive identifications (Anderson, 1978).
Darley (1961) indicates that the nmajor di sadvantage of
group screening is the lack of accuracy as conpared to

i ndi vidual screening. So Barrett (1985) suggests the
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group screening nmethods to be used only after careful
consideration of its advantages and di sadvant ages and

t he purchase of special equi pnent.

The group screening procedures are classified
into two categories. The first category includes
those tests where the signal used is speech and the
second category includes those tests where the signal

used i s puretone.

Those group screening procedures where speech
is used as a signal are the fading nunbers testy
G oup test using nonosyl | abic words to identify the
pi ctures (Watson and Tol an, 1949); Mbonosyl | abi ¢ words
tests by Bennett (1951)? spondiac words test by
Meyer son, (1956)? G oup test utilizing spondai c words
(Newby, 1972)? Verbal auditory screening for pre-
school children (VASC test (Giffing, et al. 1967).

The second category of group tests where the
pure tones are used as signals are: The pul se tone
test by Reger and Newby (1947); The Massachusetts
test by Johnston (1948); Modification of the above
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test by Johnston (1952); Modified pul se tone test
by Aorig (1965); and N el sen group test of school
children (N elsen, 1952).

However in recent years, the group tests are
not preferred because of the above nentioned di sadvant -

ages.

| ndi vi dual Hearing Screeni ng Procedures:

Presently, noat school districts prefer the indi-
vi dual type of screening exam nation because of its
admttedly greater accuracy in discovering eases of hear-
I ng i npairment (Newby, 1985). Al piner (1978) says that
many hearing conservation prograns enploy individual
screeni ng procedures probably because of the confusion
and controversy concerning which type of screening teat
Is nost efficient. The only di sadvantage of the indi -
vidual nethod is the time it consunes as poi nted out
by Newby (1985). However, he al so adds that because of
t he i nadequaci es of certain group tests in discovering
cases of hearing inpairnment, and the greater expense
with the group test, the individual screening tests

are nore popul ar.

Al though many investigators feel that it is often

difficult for preschool and |ower elenentary school age
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children to respond to pure tones, sinple conditioning
procedures and play audi onetry techni ques often nake
this a useful healing screening procedure with young-

sters as young as 3 years of age (Anderson, 1978).

Testing Environnent:

Acrucial factor in determning the effectiveness
of any hearing screening programis the anbi ent noi se
| evel . For a nore effective screening programwhich
elimnates fal se-positives a good test environment with

| ow anbi ent noi se levels is very essenti al .

The problemw th testing in an environnent having
hi gh anbi ent noise levels is that the noise in the
envi ronnment has the potential to mask or bl ock out the
test stinulus itsalf (Roeser and Northern, 1981). They
al so opine that nerely increasing the intensity |eve
wi Il not solve the probl emof high background noi se.
This i s because, by increasing the intensity, |evel,
the sensitivity of screening test is reduced and those
children who actually have hearing | oss at the higher

| evel .
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Aneri can Speech-Language and Hearing Associ ati on
(1975) have recomrended approxi nate octave band | evel s
al l onabl e for screening at 20-25dB SPL. Earlier to
this the ANSI (1969) recomrendations for threshold

testing were being used.

Roons whi ch nake good testing sites include audi -
toriumstages with curtains drawn, libraries, private
of fi ces, cafeterias, conference roons, nusic roons, and
church sanctuari es (Anderson, 1978) and at the nurse's
office, or the teacher's | ounge (Roeser and Nort hern,
1981). So the solution suggested to resolve this pro-
bl em of anbi ent noise is the use of sound isolated roons,
They al so say that this is ideal because it woul d ensure
that the need for acceptabl e background noi se | evel s

woul d be net all of the tine.

Fisher's (1976) study indicated that there is
significant benefit in using a portable sound treated
enclosure to identify correctly | arger percentages of
children with and w t hout hearing inpairment during the
initial screening, regardl ess of the frequencies used
for screening. This also reduces fal se positives and
t hus reduce a significant amount of wasted time and

effort retesting students with nornal hearing.
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Preval ence of Hearing Loss:

Epi dem ol ogy of hearing | oss was studi ed at Budapest
by Surjan, Devald, and Palfalvi (1973). They anal yzed
nore than 30,000 cases of hearing | oss for the period
1966-71. They found that there were differences between
urban and rural popul ations. Mre sensorineural |oss in
cities and nore hearing | oss due to chronic otitis nedia
inrural areas. They estinmated that 10%of the popul a-
tion had hearing | oss. Qut of 6436 school children,
per manent hearing | oss was observed in 5. 8%of cases.
Thi s know edge of epi dem ol ogi c data hel ps us to organi ze
better the prevention and the rehabilitation of dis-

orders of hearing.

One of the survey is the 1960-1962 Heal th Exam nation
Hurvey (Qorig and Roberta, 1965y cited in Bensberg and
Sigelman, 1976). Hearing tests were admnistered to
6672 persons selected to represent the 111 mllion
admts aged 18 to 79 in the United States. Atotal of
16%had hearing |l osses in the 41 to 55dB (frequent diffi-
culty with normal speech), and 1.1%had | osses in the

56 to 70dB range (frequent difficulty with |oud speech).

The preval ence of profound deaf ness in nost European

and North Anerican countries is about 1:2000 (Fisch,1973)
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When a partial deafness was included, the preval ence was,
consi derably higher. This type of data avail abl e regard-
ing the distribution of types and degrees of hearing | oss
and these vary fromcountry to country, as socio-cultura
and genetic factors do influence many aspects of the con-

dition.

The preval ence studi es vary anong t hensel ves al so
because of the nmethodol ogi cal differences. This depends
| argely on diagnostic and ascertai nment facilitation.
Lack of audiol ogy services in nost parts of the world nmakes

conpl et e ascertai nnent i npossi bl e.

Many attenpted studies of preval ence or incidence
are baaed on popul ations taken from speci al school s or
audi ol ogy centers. One such report by Northern and Downs
(1978) indicate that there were 42,000 severely hearing
I mpai red children attendi ng special schools or classes

for the hearing inpaired in the United States.

In 1970, Berg estimated that there were 950, 000
hard of hearing children having | osses in the 26 to

55dBHL range, who woul d require assi stance in the classroom

Barr, Anderson and Wdenberg (1973) obtained hal f

a mllion screening audiograns of children at school s
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in Stockholm during a twenty-year period. About
500, 000 school children of 7, 11, 13 and 17 years
of age, and 2135 children of 4 years attendi ng well
baby clinics and 9766 nmen of 18 years attending the

mlitary service enlistnent exam nation.

The Zirst and Third group underwent a puretone
audi onetric examnation by specially trai ned audi o-
netricians at the respective schools and mlitary
nmedi cal centres. It was perfornmed as a screening
test at 20dB HL (1SQ 1964) for the test frequencies
from250HZ to 8KHz at all octave frequencies. |If the
nmean HL for the speech frequenci es was 25dB or nore
or than 40dB for the frequencies 4KHz or 8KHz, the
child was referred for further medical and audi ol ogi ca

exam nati on.

The 4 year ol ds were tested at the sanme screen-
ing level. The procedure was that used in play audi o-

netry sad was perfornmed by specially trained nurses.

In foll owup examnation all 13 year ol ds were
exam ned during the course of one year. For those
477 who were referred for further examnationy a com
pl et e medi cal history was taken, and besides ENT exa-

m nati on, otom croscopy was perfornmed. The audi ol ogic
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exam nation conprised octave tone audionetry with
air and bone conduction, suppl emented where required
with other, differential-diagnostic tests, eg.
Bekesy audi onetry and stapedius reflex tests. The
total nunber of children in class-1 (7 year old) in
whom a hearing inpairnent was detected at the screen-
ing examnation varied fromone year to another, but,
at the sane tine there was a clear tendency for a
reduction fromthe begi nning of the period of study
in 1957 toits end in 1971. The incidence of hearing
| oss in children of a particular age did not differ
appreci ably over the 14 year period analysed. In the
age groups from4 to 16, the incidence of tenporary
conducti ve hearing inpairnent decreased with age,
wher eas t he i nci dence of permanent defects and parti -
cul arly seneorineural high frequency hearing | oss

showed an increase with age.

Thus,felt reasonable to conclude that the observed
i nci dence in the screening exam nations of cases with

frequency | oss gives atrue picture of the situation.

For conductive hearing inpairnents there was no
sex difference but for sensorineural defects there was
a definite preponderance of boys whi ch was observed as

early as 7 years of age. Bilateral severe to tota
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deaf ness was found in 0.2%of the population. This no
doubt underestimates the preval ence since children in
school s for the deaf were excluded. Approxinmately 4%

were found to have a | oss greater than 20dB.

One of the best estimates of the preval ence of
hearing inpai rnent anong public school children was
derived froma study of Pittsburgh school children by
Eagles et al.(1963) (cited in Bensberg and Si gel nans,
1976). They found that 1.7%of children from5 to 10

years of age had | osses greater than 26dB.

Anderson (1978) states that a referral rate of
bet ween 5%to 10%i s reasonable. This range i s agreed
upon by many other researchers. Silverman, Lane, and
Cal vert (1978) stated that their best estimation of
hearing | oss was 5%of school children, having hearing

| oss at | east in one ear.

Thirty one separate studi es conducted between
1926 to 1960 was revi ewed by Connor (1971) (cited in
Roeser and Northern, 1981). He found that the incidence
of hearinglossranged fromO0.5%to 21% A though this
I's an ol d survey, nore recent surveys on the incidence
of hearing disorders denonstrate the same inconsistencies

(Roeser and Northern, 1981).
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B ght hundred and eighty children fromKGto four
el ementary schools in the Pittsburgh Public School
systemparticipated in the study. Both the screening
and the threshold testa were perfornmed in a doubl e
wal | ed test room The error selection by the audio-
metric screen at 25dB | evel was approximately 16%i .e.

135 children (Mel nick, et al. 1964).

The (ol orado Departnent of Public Health has
col | ected extensive audi ol ogi cal data on nore than
10,000 children with hearing | oss found through the
st at ew de hearing conservati on program (Véber, et al
1967). Puretone screening of all children fromgrades
K 1, 3, 5 7, 9 and 12 was conducted. Those who
failed in the 1st screening were subjected to 2nd
screening. Al who failed in the 2nd screening were
seen by clinically conpetent audiologists children
with hearing loss are followed wi th pariodi c puretone
sensitivity threshold studies in the schools until
the hearing returns towithinnormal limts, the air-
bone gap di sappear, or until they are | ost through

graduation, or nove fromthe state.

The data were collected on a five year period.
Thr oughout t he school age popul ation, fenales con-

sistently had fewer hearing | osses per age group
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than did the mal es. The nal e popul ati on i nci dence
di mni shed | ess appreciably with age than did the
femal e. The greatest nunber of cases with conductive
| oss was found in early grade | evels with consistently
f ewer cases being found in upper grades. The inci-
dence of hearing | oss remai ned approxi nately 3% of
the total popul ati on screened. Robinson, et al (1967)
(cited in Roeser and Northern, 1981) al so reported

a failure rate of only 3.5%

On the other hand, Fay, et al (1972) (cited in
Roeser and Northern, 1981) reported 90 of 336

children, representing a failure rate of 26. 7%

Dat a anal ysed froma study by N kam (1970) for
t he incidence of loss in the various age groups
showed that the hi ghest percentage was found to be
anmong the 3 year olds (26.66% the 14 year ol ds
comng next (12.5% . since the nunber tested in both
t hese groups were not conparable to those in the
ot her groups, the obvious conclusion that two groups

wer e severely hit was w thhel d.

In this study 2086 children ranging in age

from2-14 years were screened. O them 247 children
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failed the screening test, but only 82 of those were
found to have hearing loss - 64 with bilateral con-
ductive hearing loss, 14 with unilateral sensori-
nearal hearing |oss, On the whol e the incidence of

hearing | oss was found to be 3.9%

In the Nati onal Speech and Hearing Survey,
funded by the United States. Ofice of Education
(Hul'l et al. 1971) provided prelimnary results, by
frequency on children with hearing | evel s exceedi ng
25dB (1 SO 1964). Anong first graders, 4. 3%of
children failed at 25dB in 500Hz in the |eft ear
and 4. 9%of children in the right ear. For 4KHz,
it was 5.5%in the left ear and 5. 6%in the right

ear respectively.

Wal ton and Wl son (1972) (cited in Rose, 1978)
I n Washi ngton found, on initial screening, that 14. 8%
of Kinder garteners, 13.2%of first graders and 14. 2%
of second graders, and 13.5%of el eventh graders

failed the tests.

Gentile (1972) (cited in Rose, 1978) on a

nati onal survey of state identification prograns,
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reported that the nedi an percentage failing puretone
screening was 7.6 with a range from4. 6%to 29.6%

On the foll owup puretone threshold testing, the
nme3i an percent failure rate was 4.1 with a range from

2.8%to 6.1%

Bal t hazor and Cavette (1977) screened 3,743
children ranging from3 to 18 years. O these children
382 required a second scfeening. Fromthis screening
ultinmately referred for an in-depth audi ol ogi c or
nmedi cal evaluation. They reveal ed 37%w th norna
hearing, 31%w th conductive; 20%w th sensori neur al

and 12%w th m xed hearing | osses.

In 1980, Authur and Sherwood stated that anong
children ages 5 to 19 years, three in 4000 are deaf

and one in 200 is hard of hearing.

The National Speech and Hearing Survey exam ned
38,568 school children fromgrades 1 to 12. O them
7%were found to have bilateral hearing inpairnments
with hearing |levels for speech greater than 25dB. A
uni lateral loss was found in 1.9%of the sanple,
resulting in atotal estimate of 2.6%hearing inpair-

ment in children fromgrades 1 to 12.
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Anot her preval ence study of hearing | oss at the
age of 15 years was conducted by sorri and Rantakallio
(1985), in Northern Finland. The audionetric screen-
ing results fromthe schools were obtained from97. 2%
of the 425 children who were reported to suffer from
hearing | oss and a random sanpl e of 959 children with

nor mal heari ng.

The di screpencies in findings of these studies
can be related to vari ables such as the types of tests
used; the instrunments used to performthe screeni ng?
the training of the tester; anbient background noi se
during hearing screening; a distracting test environ-
ment; |ow nental age; inappropriate instructions; the
pass/fail criteria; the type of popul ati on sel ected
for the study? soci o-economc status of the popul ation?

and a resolving or fluctuating hearing disorder itself.

| npedance Screeni ng:

A nunber of studies have questioned the val ue of
pure tone screening as a single test for neeting the
obj ectives of hearing screening program The goal of
this programis to |ocate children who have even m ni nal

heari ng problens so that they can be referred for nedica
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treatnent of any active ear pathol ogy discovered to be
present and so that renedial educational procedures
can be instituted at the earliest possible data (Confe-

rence on ldentification Audionetry at Baltinore, 1961).

Brooks (1969) gave a detail ed breakdown as to why
pur* tone testing was ineffective: high anbient noise
| evel s in nost schools, the subjectivity of pure tone
testing the uncontrolled effect in the skill of the
tester and degree of rapport obtained with the child,;
and non-auditory factors such as notivation, attention
and intellectual maturity, and the unjustifiably high
demands nmade upon a child by the above factors. As a
result it was considered appropriate to include inpedance

screening along with hearing screening.

Appropriately 50%of mddl e ear effusions are
not detected by conventional screening audionetry
(Brooks, 1980). But tone critics discouraged the
I dentification by i npedance screening, not because
it lacked validity but because of considerabl e uncerta-
inty in the nedical managenent of the identified
pat hol ogi cal condition. Environnmental noise is one
limting factor (Harrison, 1971y Byran, 1977). The

second maj or factor mlitating against the use of pure
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tone screening however refined, is the small degree
of hearing inpairnent that may be associated with
m ddl e ear effusion inits early stages (Eagles, et al.
1963y Kearsl ey and Wckham 1966; Harbert and col | eagues,
1970y Richards, et al. 1971).

Many studies (Fabritius, 1968; Robertson, 1966;
Carter, 1963) suggest that otitis nmedia with effusion
I's responsible for the nmajority of conductive inpair-
ments in school children. The possi bl e consequences of
failure to detect and treat this condition are ossicular
fixation through fibrosis, severe conductive hearing | oss,
nyringoscl erosi s, retraction pocket formation, tynpanic
menbr ane perforation, appearance of chol esteotonma, assi-
cul ar necrosis and nmastoi d process destruction (Proud and

Duff, 1976).

It has al so been reported that from10. 5% (Renval |
et al. 1973) to 38%(Qchick and Herdnman, 1974) of con-
ducti ve pat hol ogi es may be m ssed by only pure tone
screening (Cavettee and Bal t hazor, 1977). According to
Northern pure tone audionetric screening i s not the tech-

ni que of choice for the identification of ear di sease.
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A national synposiumheld on inpedance screening

In June 1977 at Vanderbilt university School of
Medi ci ne in Nashvil |l e, Tennessee, reconmrended t he foll ow
ing (Bess, 1980).
1. The continued use of el ectro-acoustic inpedance for

t he detection of mddl e ear disease in young chil dren.
2. | npedance neasurenents not be applied for universal

screening on a routine basis for the detection of

m ddl e ear disorders in children in any age group.
3. The need to clarify further the epi dem ol ogy natura

hi story, and optinmal clinical nmanagenent of m ddl e

ear di sease.

Li den and Renval | (1980), based on the results of
screeni ng 5886 seven-year-ol ds concl udes that tynpano-
metry conbined with tone screening at 0.5 and 4KHz is
considerably nore efficient than tone screening al one,
In detecting ear disease. For this reason we reconmrend

that a conbi nation of both nethods be used nore commonly

for screening.

The screening procedures are not expected to provide
100%i dentification. False negatives and fal se positives
are part of the picture and are expected. Wthout them

t he procedure i s not screening(Mencher, 19 ).
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Hearing screening prograns can alert communities
as to future needs, howto utilize existing resources,

and t he personnel, services, and facilities needed.



METHODALOGY

Three hundred school children (six hundred ears)
ranging in age fromsix to fifteen years were sel ected
for hearing screening. The nethod has been descri bed

bel ow.

School Sel ection

The schools of the Mysore Gty were divided on
zonal (5 in nunber) basis, and each zone was represent ed
by two/four schools. The zones were east, west, north,
south and central. If the schools chosen were not m xed

t hen four schools were selected froma zone.

Sel ection of subjects:

Children were divided into ten groups baaed on their
age, with an interval of one year. So 6 year old
children fornmed a group and 7 year old children were
i n anot her group and so on. The nunber of children in
each group was kept constant i.e. thirty which accounted
for 60 ears, 30 nmales and 30 fenmal es. The equal represen-
tation of sex was maintained within a particul ar nedi um

of instruction.

Children of each age and sex group were selected from

each school, based on systematic sel ection procedure.
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| nstrunent ati on:

Screeni ng audi oneters, (Dataplex AS 51) were used
w t h ear phones (TDH 39) encl osed i n earcushi ons (Mx41/ AR).

Bot h ear phones and ear cushi ons wer e encl osed i naur al dones.

The audi onet ers provi ded frequencies from500Hz to
8000HZ at octave intervals. The intensity |evel ranged
from-10dB HL to 70dB HL at 5dB steps. The inpedance
neters (Dataplex tynp DK 82) were used. They provided
frequencies from500Hz to 4KHz at octave intervals. The

intensity | evel ranged from85 to 100 dB at 5dB st eps.

Cal i brati on:

(bj ective: The audioneters were calibrated to
ANSI (1969) standards periodically throughout the

screeni ng peri od.

The audi oneters were turned 'on' and t he sound
| evel neter was turned to 'external filter' and to 'slow
The weighting switch was kept in the 'off position.
The earphone with ear cushion (supra aural enclosed in
aural dome) was pl aced over the coupler of the arti -
ficial ear (B& 4152) after renoving it fromthe headset.

The earphone was held in place with appropriate pressure
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and a tone of 500Hz was introduced. Then the earphone
was readjusted until the sound | evel neter needl e
read the highest intensity. This is said to ensure
beat pl acenent according to Wl ber (1978). The audi o-
nmet er frequency was changed to | 000Hz and t he octave filter
(B&K 1630) of the SLMwas set to | 000Hz. The inter-
rupter was kept depressed so that the tone was conti -
nuously 'on'. The intensity was set to 60dB and the SLM
readi ng was noted. Simlarly other frequencies were also
checked. The audi oneter output intensity was w thin per-

mssiblelimts.

Subj ective: Prior to each test session, the tester
checked her own threshol ds, which was within the norma
limts, and also the tynpanogramtype and the refl ex
threshol ds, both ipsi and contral ateral, at the place

where the screeni ng was conduct ed.

Test envi ronnent:

Screeni ng was conducted at the school prem ses
itself. Avrelatively quiet roomwas chosen for the above
pur pose and nade attenpts to keep the noi se sources at

a distance as far as possible.

Anot her criteriawas that the tester's threshol d

shoul d be at |east 10dB bel ow t he screening | evel.
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Pr ocedur e:

The following are the screening tests which were
adm ni stered on subjects.
a) Pure tone screening audi onetry.
b) | npedance screening tests which included (i) tynpano-

metry (ii) reflexonetry.

Pure tone screening audi onmetry!

The pure tone screening was conducted according to
t he gui del i nes suggested by Amrerican Speech-Language and
Hearing Association (1975). ASHA suggested t hree frequen-
cies for screening i.e. 1000, 2000 and 4000Hz. The hear -
ing | evel recomended for screening were 20dB HL for 1000
and 2000Hz and 25dB HL for 4000Hz.

Five children at a tine were brought into the test
roomand they were instructed to raise their hands when-
ever they heard the tone. Then each one was tested
starting wwth atrial tone at 40dB at |000Hz. For younger
age groups two trial tones i.e. 40 and 30dB HL were used.
Then the level of the tone was decreased to the screening
| evel (20dB HL) . Later other frequencies i.e. 2000 and

4000HZ were al so screened at a specified | evel. The
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screening was carried out in the right ear first and
then in the left ear. Care was taken to avoid sone of
the factors which often are found to have a detri -

mental effect on the screening results.

1) Child observing swtch operation.

2) Exam ner giving visual cues.

3) Incorrect adjustment of the head band and earphone
pl acenent .

4) Vague instructions, etc.

whi ch were sonme of the pitfalls of screening |isted by

Roeser and Northern (1981).

In the initial screening, the tone was presented
thrice and those who responded tw ce were considered as
nor mal s. However if the child failed to respond at
| east twi ce, then she/he was subjected to a second screen-
i ng which nost subjects underwent on the sane day or
within two or three days. Those who failed in this re-

screening were referred for a conplete threshold test.

| npedance Screening audi onetry:

Prior to inpedance screening, visual examnation

of the outer ear was performed using flash light. Children
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w th cerunen, discharge or any other infections or de-

formty were withdrawn from i npedance screening.

Tynpanonetry: WAs adm ni stered based on t he gui del i nes

for Acoustic Immttance Screening of mddle ear. Func-
tion recommended by ASHA (1979). The subjects were
instructed not to nove or swallow during the test period
The probe tip suitable to the child s ear was sel ected

and tynpanogramwas obtai ned for each ear.

Refl exonetry: The reflex for | 000Hz was obtai ned at

100dB HL for both contralateral and ipsilateral tone

(dueto the limtation of the instrunent).

Children with "A type tynpanogramw th presence
of reflex were considered as normal, whereas children
wth either "B ar 'C type tynpanogram or in whom
refl ex was absent (ipsi or contral ateral) were subjected
to rescreeni ng procedures. Those who failed even in
researching were referred for both threshold test, and
conpl et e i npedance audi onetry as well as a nedi cal

exam nati on.

The results were analysed in terns of nunber of

ears.



RESULTS

She data collected were anal ysed in terns of
per centage of ears passing/failing wth respect of age
and sex. The percentage of ears passing and percentage
of ears failing were obtained for each of the ten age
gr oups. Seven ears were rejected fromthe study, after
the prelimnary enquiry and observations through flash
light. They were rejected for reasons such as ear dis-

charge, pain, etc.

Pure tone screening:

Tabl es and Figures 1 and 2 showthe results
obtained fromboys and girls respectively. It can be
clearly seen fromTable-1 that fifty eight (19.33%
out of 300 ears have failed in the pure tone screening
test. It can also be seen that with the exception of
the two age groups i.e. 10 years and 13 years there is
aslight decrease in the nunber of failures as the

age i ncreases.

As indicated in Tabl e-2 the nunber (percentage)
of failures is much | ess than that of boys. But the
distribution of failures anong the groups follownore
or less the sane rules that boys followi.e. with the

exception of two groups i.e. 9 years and 14 years
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(different fromboys) alnost a decreasing fashion of
failures can be seen as the age of girls advanced. But
even within the groups the percentage of fail ures was

far | ess than that of nal es.

| npedance scr eeni ng:

Hundred and eighty eight ears of nmal es and hundred
and seventeen ears of fenmal es were subjected to inpe-
dance screening. Table-3 shows that there was no rel a-
tion between t he percent failure and the age. The sane
istrue for femal es al so as shown in Table-4. The |ast
colum in Table-4 indicates the total nunber of ears

subj ected to inpedance screening in that particul ar age

gr oup.

In Table-5 and 6, the conbination of the results
of both pure tone screening and i npedance screening is
shown. Here the first col um shows the nunber of ears
whi ch pass both inpedance and pure tone screening proce-
dures. The second col um shows the nunber passing in
t he pure tone screening, but failing in inpedance screen-
ing. In the third colum the nunber of ears passing
in the i npedance screening but failing in the pure tone
screening i s depicted. Colum 4 shows t he nunber of

ears falling in both pure tone and i npedance screeni ng.
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It isillustrated in Table-5 that a majority of

the ears in all the age groups have passed both the
screeni ng procedures. Al other colums are quite

diverse. This can al so be said about Tabl e-6 where

simlar results are shown.



Age No. of pass Per cent age of pass No. of fail Per cent age of fai
6 years 22 73. 33 8 26. 67
7 years 23 76. 67 7 23. 33
8 years 23 76. 67 7 23. 33
9 years 24 80 6 20
10 years 27 90 3 10
11 years 23 76. 67 7 23. 33
12 years 23 76. 67 7 23. 33
13 years 28 93. 33 2 6. 62
14 years 24 80 6 20
15 years 25 83. 33 5 16. 67
Total 242 80. 67 58 19. 33
TABLE-1
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Age No. of pass percentage of pass No.of fail percentageof fail

6 years 24 80 6 20
7 years 24 80 6 20
8 years 24 80 6 20
9 years 22 73. 33 8 26. 67
10 years 25 83. 33 5 16. 67
11 years 25 83. 33 5 16. 67
12 years 28 93. 33 2 6. 67
13 years 28 93. 33 2 6. 67
14 years 27 90 3 10
15 years 29 96. 67 1 3.33
Tot al 256 85. 33 44 14. 67
TABLE.2
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Age No. of pass Percentage of pass No.of fail Percentage of fail Total
6 years 8 80 2 20 10
7 years 90 1 10 10
8 years 13 61 8 39 21
9 years 9 69. 23 4 30. 77 13
10 years 8 72.7 3 7.3 12
11 years 15 83. 33 3 16. 67 18
12 years 17 68 8 32 25
13 years 23 80 3 20 26
14 years 11 78. 57 3 21. 43 14
15 years 6 100 0 6

Tot al 117 76. 97 35 23.03 152

TABLE.3 W
tablde. ki p b boys  passimy [f@lling



Age No.of pass Percentage of pass No. of fail per cent age of fai

6 years 16 72.13 6 27. 27
7 years 11 61 11 7 38.81
8 years 17 77.27 5 22.73
9 years 10 58. 82 7 41.18
10 years 13 65 7 35
11 years 9 69. 23 4 30. 77
12 years 18 78. 26 5 21. 74
13 years 24 92. 31 2 71
14 years 22 71. 67 2 8.33
15 years 3 100 0 0

Total 143 76. 06 45 23. 94
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Age

Pass

P.T. Pass

P.T.

Fail - P.T.

Fai |

Pass - Inmp. Fail - 1Inp. Pass —Inp. Fail i F'T' Total
(% (% (% 0
6 years 7 70 0 1 10 2 20 10
7 years 7 70 0 2 20 1 10 10
8 years 10 47.62 3 14.29 3 14.29 5 23. 80 21
9 years 10 76.92 1 7.69 0 2 15. 38 13
10 years 7 63.64 2 18.18 1 9.1 1 9.1 11
11 years 11 61.11 2 11.11 4 22.22 1 5. 56 18
12 years 13 52 5 20 4 16 3 12 25
13 years 21 80.77 3 11.54 2 7.69 0 24
14 years 9 75 1 8.33 1 8.33 1 8.33 12
15 years 6 100 0 0 0 0 0 0 6
Total 101 66.45 17 11.18 18 11.84 16 10. 53 152
TABL B=5
b showing e ombimed esuldl ‘ﬁ
Lo oure bovie Aevee 10 F! 1% ;ﬂra%nqrf
c Y-S

14 4



Age P.T. - Pass P.T. - pass P.T. - Fail P.T. - Fail
lmpt - Pass |nmp. - Fail lmp - Pass |Inmp. —Fail Tot al
(% (% (% (%
6 years 14 63.64 4 18. 18 2 9.09 2 9.09 22
7 years 8 17.06 2 11. 76 3 17. 65 4 23. 53 17
8 years 15 68.18 3 13.64 2 9.09 2 9.09 22
9 years 10 55.56 5 27.78 1 5. 56 2 11. 11 18
10 years 12 60 5 25 1 5 d 10 20
11 years 9 69.23 4 31. 77 0 0 0 0 13
12 years 18 98.26 4 17. 39 0 0 1 4.35 23
13 years 23 88.45 1 3.85 1 3.85 1 3.85 26
14 years 21 82.5 2 8. 33 1 4. 17 0 0 24
15 years 3 100 0 0 0 0 0 0 3
Total 133 70.74 30 15. 96 11 5.85 14 7.44 188
TABLE~6
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D SOJSSI ON

Al the children were tested in a conparitively
qui et roomin the school prenmesis itself. Wth the
conbi nation of TDH 49 earphones and audi ocups. This
was to elimnate external noise affecting the efficiency

of the screening programto sone extent.

The results of this study show that there was a
little decrease in the percent failures with an increase
in age in both sex groups. This may expected on account
of better hygi ene nmai ntained by the older children. At
younger age groups, the children woul d be nore prone to
many ot her di seases, whereas they devel op i mmunity agai nst
these as they grow ol der. In another school screening
programby Ginsing and Bergholtz (1983) 30%of the seven
year old children and 17%of the 10 year ol d children
failed which neans that the failure rate in the younger
age group was al nost twi ce as high as in the ol der group.
This difference depended on different failure rates at
tynpanonetry. But the failure rates at audionetry did

not differ significantly (7. 0%and 6. 6% .

It was al so seen that t he nunber of failures in

mal es was nuch hi gher than that anong fermales. A simlar
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resul ts have been reported by Axel sson, Anai ansson and
Costa (1957). They observed that hearing | oss was nore

frequent in boys than in girls at the age of 13 years.

This sex difference has been reported in threshol d
test (Indrani, 1981). she found a slight trend towards
better hearing in wonen conpared to nen for md and hi gh

frequenci es (1000Hz and above). Corso (1963) al so found

the hearing acuity in wonmen to be nore acute conpared to

t hat of nen.

Smlarly sex difference has al so been observed for
suprathreshold tests like in tenporary auditory effects

of noise (Dengerink et al. 1984).

| npedance Screeni ng:

The results showed that there were no difference
bet ween t he sex groups in terns of percent fail ures.
This al so shows that the age and t he nunber of failures
are not related. This actually may be due to the diffe-

rent nunber of children tested in different age groups.

Less nunber of children were screened t hrough
| npedance because of reasons such as sone children had
wax in the BAMwere excluded. (2) The inpedance neter

bei ng out of order for sone tine.
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So it cannot be conclusively renmarked with the

present data avail abl e.

The mai n drawback is | ess nunber of children
earning for foll owup inspite of taking neasures such
as giving the referral slips to the children rem nding

t he cl ass teacher and t he head of the school .



SUWARY AND CONCLUSI ON

Si x hundred ears of children ranging in age from
Six to sixteen years were subjected to both pure tone
screeni ng and i npedance screeni ng. procedures. The
children of different schools were selected on the basis
of systenatic selection. Pure tone screening was con-
ducted according to ASHA (1975) - guidelines for pure-
tone screening and inpedance screening al so was done
as per ASHA (1978) gquidelines for inpedance screening.
The percentage of failures were calculated and it was
observed that there was no rel ation between the nunber

of failures and the age.

So fromthis study the follow ng concl usions can

be drawn.

1. It is necessary to screen school children for their
hearing and also for their auditory system

2. Failures anong nales are nore than failures in fenal es.

3. Quite a high percentage of failures are recorded
fromthe school children who were considered to be
normal by their teachers, parents, etc.

4. The results of the threshold test correlated with
that of the screening results. This neans that the
screeni ng procedure was valid. However, this nust be

confirmed with a |arger group.
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5. There was a hi gh percent of ears passing in both
pure tone and i npedance screeni ng.
6. More effective steps nust be taken for adequate
followup of the children who fail the screening

test.
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