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| NTRODUCT! ON

Al t hough all our senses are inportant to us, hearing
is clearly the nost critical for the developnent and
mai nt enance of normal human functioning. The acquisition and
nmoni toring of speech, the detection of potential danger, the
el enental feeling of existing in a living universe all these

depend upon the auditory nodality.

Hearing include both physical reception of sound and
its encoding and transmttal as information to brain. \Wen
we hear well, we receive full range of sounds around us and
can interpret them accurately even when there are nmany sound

sources present at the sane tine.

Hearing is a sense that operates over a distance.
Oten nother will be out of sight and certainly out of
physi cal reach, but sound of her novenents as she goes about
her daily work is the sensory input that, above all helps

the baby to adjust to environnent.

Since hearing is the nost inportant 1link in the
child' s environnent, once this extends beyond reach of
touch, a child in whomthis is inpaired, nmay never achieve
the subtle power of conmunication characteristics of nornal
human beings unless it is recognised early and steps taken

to renedy the sane.



Normal comunication is a conplicated skill which is
possible only as a result of great increase and conplexity
of human brain. Wen a child is born deaf or becones deaf
early in life, special conditions nust be provided in order
that he may learn to use his limted hearing to understand
and produce speech. Failure to receive and understand speech

inevitably leads to failure to produce speech.

The site of hearing inpairnment is inportant. In the
hearing inpaired the nore peripheral, the lesion, greater is
the possibility for successf ul auditory  perception.
Conductive hearing loss of outer or mddle ear result in
reduced sensitivity of sound. Increasing the SPL wll
overcone the effect of conductive hearing |oss naking

habi litati on of comuni cati on.

In young children, hearing loss is frequently
covert. In these cases, it manifests itself as speech,
| anguage or learning delay and subsequently there may be
behavi oural, or educational difficulties identified through
screening prograns. It interferes with the child s physical

wel | bei ng, hindering the potential to |earn.

There is a direct connection between poor hearing
and di sruptive classroombehaviour, i.e. a child who cannot

hear wel | becones frustrated and bored and because of this



boredomand frustration the child may becane destructive. So
hearing inpairnent causes handicap in areas of verbal
communi cation, school adjustnent, self adjustnent, social
adj ust ment, nenory, cognition, etc. (Kennedy, 1967; Ropp,
Jackson, MG 11, 1986).

According to Kennedy (1987) hearing inpairment
presents serious obstacles in acquiring | anguage because of
| ack of auditory feedback in the acquisition of vocabul ary.
This inpairment in |anguage learning retards progress in
educational, social and vocational spheres. The nore severe

the loss the nore deviant the speech of the child.

If a hearing loss remains wundetected then speech,
psycho social and cognitive developnment are adversely
affected. Two reasons for this are (1) the affected person
does not hear all around in his environment and thus do not
have opportunity to develop attending and listening skills.
(2) Child msses frequency cues in speech sounds. So speech

discrimnation is affected.

G olas (1978) suggested that a child with a loss of
15 dB HL or nore in speech frequencies in better ear is at
ri sk for having an adverse effect on sone aspect of his or
her perfornmance. GQGeater the hearing loss, |lesser the

acoustic cues avail abl e for speech perception.

Rupp and Jackson (1986) reported that school

chil dren experienced academc distress due to their hearing



probl ems and school age children range from 2-20% i n hearing
inmpairment. So there is a need to identify the hearing

i mpai rment at the earliest.

Hearing conservation prograns are adopted which
include identification in the school, audiologic testing for
t hose who fail threshold screening, nedical evaluation and
treatnment if indicated, possi ble hearing aid evaluation,
recommended rehabilitation procedures that nay i ncl ude
speech reading, auditory training,speech therapy, counselling

and periodic follow up evaluation (Al pner, 1978).

| dentification audi ometry beconmes mandatory and is a
very first step in a hearing conservation program It is
ot herwi se called as hearing screening which is a process of
applying to a large nunber of individuals certain rapid,
sinple nmeasures that will identify those individuals wth a
hi gh possibility of disorders in function tested. Screening
is not a diagnostic procedure but nmerely surveys a |arge
popul ati on of asynptomatic individuals in order to identify
t hose who are suspected of having the disorder and who
requi re el aborate diagnostic procedure (Northern and Downs,
1978). Screening programs in schools are conducted to

identify children with hearing |oss.

According to Harker and Van \Wagoner (1974) the goal

of a screening program should be detection of disease, not



just the detection of those disease which at the tine of

test are acconpani ed by hearing |oss.

The main purpose of hearing screening in young
children is that early detection and intervention are
beneficial for normal devel opnent of speech, | anguage,
readi ng and cognition- Through shortening the period of
extrenme auditory deprivation there is favourable evidence in

severe deafness for this prem se.

O the various types of hearing |osses, the nost
frequent causal factor for hearing loss in school age

children is located in the nmddle ear.

Eagles et al. (1967) on surveys of elenentary school
children found that, hearing loss due to otitis nedia or
tynpani ¢ nenbrane perforation to be 33% to 39% of entire

hearing | oss.

Brooks (1976) in his study on chil dren with
tynpanonetry reveal ed that 50% of the British 5-7 vyear old

children had otitis nedia.

Mal | ugui za Calvo et al. (1982) stated that conductive
hearing loss incidence is 14.3% in 4-5 year old children,

11.8% in 6 year and 4.7% in 8 year old children



Risk of <children for mddle ear infection S
i nfl uenced by genetic pr edi spositions, exposure to
respiratory infections, type of mlk (breast or fornula) and
infants position during feeding, over - crowded housi ng,
nutrition, health care and treatnment available. Possible
relation between famly size, duration of breast feeding and
attendance at public day care centre has been denonstrated

by Rasnussen (1993).

Early identification of mddle ear disease is a
maj or concern, if not to prevent themat least to mnimze
the inpact of hearing loss on a <child' s developnent. The
|ater the problemis diagnosed and rehabilitati on begun, the
harder to close the child' s devel opnental gap. Sone suggest
that otitis nedia cause developnental delay while others
say that fluctuating hearing loss has no such effect.
Chal mer et al. (1989) in a longitudinal study in New Zeal and
showed a nunber of developnental disabilities which may
result fromthe persistent hearing |oss associated wth

otitis nmedi a.

Freeman and Parkin (1979) denonstrated that al npst
three tines as many children who had been identified as
| earni ng di sabl ed showed signs of m ddl e ear disorder as did
children in a control popul ation. Existing evidence suggest
that once hearing recovers the developnental inpairnents

tend to disappear.



Hearing inpaired child feels isolated and out of
main stream Child with early otitis nmedia have poorer
phonologic abilities than matched normal children. So
screening program are conducted to identify the presence

of pathol ogy.
Need for the study

It is very inportant to identify the presence of
m ddl e ear problem at the wearliest when we consider the
above nentioned characteristics. The need for early
recognition of mddle ear dysfunction is based on the need
to alert parents so that appropriate managenent strategies
may be instituted and also to initiate a period of
observation to determ ne whether or not the condition is

chronic.

Studies in Indian context is Jlimted to surveys
conducted by Kapur (1965), N kam (1970), Mwya (1988).
Results of studies varies and incidence varies fromtine to

time. So need of this study are:

1. To find out incidence of hearing |oss anong
school children of age range 4-10 years especially those
with mddl e ear problens.

2. To focus the attention of teachers and parents
regardi ng the occurance of hearing |oss.

3. To prevent further progression of hearing | oss.



A mof the study

1. The aimis to find out the incidence of mddle

ear probl emanong the school going children.

2. To find out age related change in the occurance

of mddl e ear pathol ogy.

3. To find out whether there is sex differences in

mddl e ear disorders in this age group, i.e. 4-10 years.



REVI EW OF LI TERATURE

Preval ence of hearing |oss

Nat i onal Speech and Hearing Survey Team in U S
tested hearing of 38,000 school children in US in (1968-69).
Their results indicated that first graders showed highest
preval ence rate of hearing loss, sharply lower in second
grade and progressive decline in through elenentary school
years. In the seventh grade, hearing loss prevalence rate
showed | arge drop and then remai ned constant. An overall of
2.63% had puretone average greater than 25 dB HL. Unil ateral
hearing | oss was nore commonly seen and first graders showed
an incidence of 1.8% and decreased to 0.22% in the ninth
grade. This study clearly indicates the presence of hearing

loss in |lower grades of school going children.

Pittsburg study (Eagles, Wshik, Doerfler, Melnick
and Livine, 1963) which is nost often cited for hearing
inpairment in school, conpiled data of 4,000 children of age
0-14 years. The study showed a bilateral hearing loss in
1. 7% of popul ation studied and 5% has significant hearing
inpairnent in one ear. Later Silverman, Lane and Calvert
(1978) stated that best estimation of hearing |oss was 5% of

school children having hearing loss at |east in one ear.
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In a study of school age children in U.S., a total
of about 1,146,55 <children had hearing loss (Berg and
Fl ectcher, 1970).

Northern and Downs (1970) stated that 13% of
children in 2-3 year of age group had hearing problens.
Approxi mately 1 out of 10 preschool children had hearing
|l oss. At 3-4 years, the incidence is 12% and 9.2% of the

4-5 year olds had hearing | oss.

The study by N kam (1970) regarding the incidence of
hearing loss in various age groups (2-14 years) showed that
hi ghest percentage of hearing |loss was found anong 3 Vyear
old accounting for 26.66% 14 year old comng next wth
12. 5% Anong 2086 school children screened, 64 had bilatera
conductive loss, 14 with unilateral conductive loss and 4
unilateral and bilateral sensory neural hearing | oss.
| nci dence was 3.9% Since the nunber tested in both the
groups (3 year and 14 year) were not conparable to those in
ot her groups, the obvious conclusion that the two groups

were severely hit was wthheld.

Survey by National Speech and Hearing funded by U.S.
O fice of Education, Hull et al. (1971) provided prelimnary
results, by frequency of children with hearing |evels

exceeding 25 dB (1SO 1964). Among first graders, 4.3% of
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children failed at 25 dBin 500 Hz in left ear and 4.9% in

right ear. For 4 kHz it was 5.5%in left ear and 5.6%in the

right ear.

Fay (1972) found that anong disadvantaged 'inner
city' children in New York, 19%of children tested failed

the screening test.

Eagles et al. (1973) reported that 5% of schoo
children have hearing level in one or both ears at one or

nore frequenci es beyond nornmal range of hearing.

Hui zing (1976) in a study of Dutch school popul ation
found that 0.1% suffer formhearing |loss and attend specia
school. 4.5% of hearing inpaired children has borderline to

noderate hearing | oss and attend nornal school .

Downs (1978) estinmated that 20%to 30% of 0-6 vyear
olds had a material hearing loss greater than 15 dB H. at

any one tine.

Authur and Sherwood (1980) stated that anong
children in the age group 5-19 years old, 3 out of 4000

children is deaf and one in 200 is hard of hearing.

Martin et al. (1981) studied the prevalence of
hearing deficit > 50 dB H. in 8 year old in eight countries
I n European community. The nean prevalence rate was 0.9 in
1000.
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The hearing inpairnent is found to be 13%in 1 vyear

old children and rises to 11-18% upto 6 year (Tos, 1983).

Audi ol ogi ¢ screening of 1062 ears of age 7 years and
175 ears of age 10 year, carried out by pure tone audionetry
and tynpanonetry showed that m ddle ear pathology was 2.5%
in younger and 0.5% in older children. Sensory neura

hearing loss was 0.3% (G nsing and Bergholtz, 1983).

Nati onal Acadeny of Science found 18.9% of 1,639
children tested had hearing |oss (Kenpe, Silver and O Brien

1984).

Fitz zaland and Zink (1984) did pure tone and
immttance screening of 3510 Kindergarten and first grade
children. Results revealed that 3.9% of children screened
had mddle ear function beyond normal range 3.5% had
conductive hearing |oss, 0.3% purely sensory neural hearing

| oss and 0.1% m xed hearing | oss.

In a study of 1738 school children by Axelsson,
Ani anson and Costa (1987) hearing loss is found to be nore
frequent in boys at age of 13 years. Ratio is 15.6:9 per
cent for male and female respectively. The results showed
that 298 children of 7 years had hearing loss (12.8%, 325
(14.0% of 10 year and 288 (12.4% of 13 vyear old had

hearing | oss.
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In Sweden, Hirsch (1988) found that severe hearing

loss > 50 dB in 6-7 year children at a rate of 1.0%

In an eval uation of 1000 children with hearing |oss,
62% were found to be male and 38% were female. O the tested
1000 cases, 925 were having conductive pathol ogy, 56 m xed
and 19 functional hearing loss (Wber, MGovern, Zink
1960- 65) .

Study of those fitted with hearing aid shows that
90. 5% had sensory neural hearing loss, 9.5% had conductive
hearing | oss. The nunber of children fitted with hearing aid
ranged fromO0.3% to 2.2% in 1000 (Karikoski and Marthila,
1995) .

Preval ence of m ddl e ear problens

Studi es have shown that m ddle ear pathologies are
the nost common cause for hearing loss in school age
popul ati on. 80% of conductive loss in children is due to
secretory otitis nedia and nost of them are anenable to

treatnent (Joyce Tweedie, 1974).

Hayman and Kester (1956) reported that preval ence of

otitis nmedia in Alaskian native children as high as 17%

Mrsa et al. (1961) studied 1390 school children in

Lucknow (North India). Fromhis study preval ence of hearing
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| oss was 34% anong the children studied. Mjority of |oss

was conductive in origin.

In a Danish study, over a period of 9 years,
i ncidence of hearing loss in children varied from 1.7% to
5.3% during this period with an average of 3.4% |ncidence

of chronic otitis nedia is 3-4% (Fabretius, 1964).

Eagles et al. (1967) in an epidenologic study of
otitis nmedia in Pittsburg found 15.2% of entire school
popul ation to have otologic abnormalities in one or both
ears, indicative of past or present ear disease. In a 5 year
follow up study, 1200 children were tested and about 30% had
otoscopic abnormalities prior to study or developed during

5 year period.

Eagles et al. (1967) in survey of elenentary school
children found that hearing loss due to otitis nedia or

tynpani ¢ nmenbrane perforation to be 33-39%

M ddl e ear disease is found to be present in birth
to 6 year catagories ranging from 4% to 8% of this age
group, exhibiting reduced hearing as a result. Frequency of
occurance of hearing loss cones to about one in 25 for
younger children. When studies were conbined otitis nedia is
seen early in childhood and progressive decline seen after

age of 6 years (Eagles, Wshek and Doerfler, 1967; How ce,
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1975; Renvall, Liden, Jengert and Nel sson, 1973; Savory and
Ferron, 1982).

Rei snen and Bernstein (1975) reports that girls had
hi gh incidence of hearing | oss. Wereas Shah (1968) said
that it is equal in both sex groups. Al these reports were
based on refferels or hospitalized patients. SO  no

consi stent data obt ai ned.

Brooks (1969) found a significantly |arger nunber of
boys and girls to have mddle ear effusion, whereas mddle
ear pressure showed no difference. He says that boys and
girls are equally likely to suffer form auditory tube
dysfunction but girls are nore |likely to recover wthout

formation of fluid in the mddl e ear.

Harvey and Wl not (1968), Jerger and Northern (1980)
stated that 75% of all hearing problemfound in school age

popul ation are due to mddl e ear disorder.

Read and Dunn (1970) found that 43% of 641 Eskinos
children had 532 episodes of otitis nmedia wth highest

I nci dence at 2 year.
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H nchcliffe (1972) reported the foll ow ng mddl e ear

abnormal ities incidence regionally.

Fi nl and - 7 per 1000
Quam - 8 per 1000
Dennar k - 10 per 1000
USA - 20 per 1000
USSR - 41 per 1000
Navaj o - 53 per 1000
I ndi a - 62 per 1000
Al askan - 300 per 1000

Kapl an (1973) reported that 38% of Eskino children
had one or nore instance of torrhea prior to age one and

76% had G orrhea at 7-10 years of age.

In a congenital study during a period of 5 years,
30% of children was found to have brief episodes of mddle
ear problem Wen such a group of <children was retested
after a gap of 4-6 week, nost of them recovered. About 5%
never reached nornmal threshold after nmedi cation also

(Brooks, 1976).

Shi muzu (1976) found that anong post-natal onset 50%
occur under age of 19 years and 33.4% of cause of hearing

loss is Citis nedi a.

Howi e (1977) concluded that there is an evidence
that approximately 2/3rd of children under age of 2 years

have at |east one significant out of otitis nedia.
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Tos and Poul sen (1979) 80% of preschool children

have one or nore episodes of otitis nedia effusion.

Results of Health Exam nation Survey from 1963-1970
as reported by Leske (1981) is that, otoscopic finding in
nore than 7000 children of age 6-11 years revealed 20% wth
atl east one abnormal ear drum 12-17 had 15% of otologica
abnormalities. Overall there was about 34% of younger and

25% of ol der group with conductive hearing |oss.

Louis and Feillau, Nikolajsen (1981) in a study of
two age groups 2-4 years and 7 years found that, about 30%
of children of age 2-4 years and 26% of 7 year children are

affected by m ddl e ear problens.

Hal l ett (1982) wused tynpanonetry to screen 553,
5 year old children. He found out that 35% of children
screened had evidence of mddle ear disease in both ears and

26% had uni |l ateral ear di sease.

On audi ol ogi cal testing of 879, 5 year old children

in New Zeal and, an incidence of m ddle ear disorder, i.e. of
otitis nedia was found to be 17.1% (Silva et al., 1982).
Suarez Nieto et al. (1983) found that 8.7% of

Spanish children of the age range of 2-10 years had

hearing | oss.
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When 1120 children of age 7 years and 10 years were
screened using tynpanonetry, 10% of total students screened
had abnormal tynmpanogram In younger children failure was

twice as higher as in ol der age group.

Pukander et al. (1984) reported that preval ence and
-5
i ncidence reach a maxinmum by fifth year and gradually

decline thereafter.

Costa, Sivenson and Gattaz (1985) screened children
l[iving in two Brazilian Institution. 150 <children were
sel ected from each institution of age range 4-14 years. The
results of study showed group I had 31% of incidence of
secretory otitis nedia and anong them 22% were nale and 9%
female. Goup Il had 30% of secretory otitis nmedia. These

children were from | ow soci o-econom ¢ st atus.

Karma, Sipila, Rahko (1989) studied 42 children and
did air conduction and bone conduction testing. This study
found that anong those with a history of nunerous attacks,
the nmean of air conduction threshold at frequency from
0.5 kHz to 5 kHz were somewhat worse than in those wth no
or only a few attacks. Between other groups the difference

were very snal |

Chal mer et al. (1989) stated that 10.5% of niddle
ear disorder are seen at age of 5 year, 6.5% at 7 year, 3.0%

at 9 year and 2.4% at 11 year in children in New Zeal and.
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Studies on Indian context s Ilimted to surveys
conducted by Kapur (1965), N kam (1970) and Maya (1988). The
nunber of subjects used, age range and instrunents wused in
t he above studies were found to be varied. Results of these
i nvestigations showed considerable difference which my be
due to different test conditions, different signal |Ievel,
use of different test frequency, different equi pnents, etc.

(Axel sson et al., 1987).

The hearing screening programis justified based on
preval ence of hearing loss in school age chil dren,
educational handicap resulting from hearing | oss and
prognosis of rehabilitation Wi th respect to early
i ntervention. It helps to find out the percentage of
children having hearing |oss. Along with screening awareness

of hearing and hearing |oss by school staff can be achieved.
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METHODOL OGY

Ni ne hundred school children of the age range 4 to
10 years were selected for the screening program (1800

ears).

School sel ection

Five schools centrally located were selected for the
study. Equal nunber of students were selected from each

school

Subj ect sel ection

School children of age range 4-10 years wer e
selected for the study. These subjects were divided into six

groups based on their age with an interval of one year.

4

Thirty subjects were selected across each age group
with a mle to female ratio of 1:1, i.e. 15 nmle subjects
and 15 femal e subjects. So across six age groups a total of

180 students were selected from each school.

Random sanpl i ng procedure was enployed 1in subject

sel ecti on.

| nstrunent ati on

Screening audi onmeter (Mcromate 304) was used wth

ME 70 noise excluding head set fitted with (TDH 39) receiver
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enclosed in ear cushions (Mx 41/AR). Audioneter provided
frequencies from 250-8000 Hz (250 Hz, 500 Hz, 1000 Hz,
1500 Hz, 2000 Hz, 3000 Hz, 4000 Hz, 6000 Hz and 8000 Hz).
Attenuator has hearing level range of -10 to 90 dBin 5 dB

st eps.

| npedance neters (Danplex hand tynp DK82 and Sei nens
hand tynp) were used to detect m ddl e ear pathol ogy.

An ot oscope was used for external ear exam nation.

Calibration of audi oneter

The audi oneter was calibrated to 1SO R 389-1975
standard periodically throughout the screening period. The
calibration procedure and the instrunents used is given in

Appendi x A.

Subj ective calibration was done bef ore each
screening session. Here the tester checked his own threshold

which was within normal limts, at the screening site.

Calibration of tynpanoneter

(bjectively a conpliance neasure is nade wthout
using ear tip and by just pressing probe tip into test
cavity (2 CC coupler). The reading is noted and the base

vol ume should show 2 CC, The curve should be fl at.

Subj ectively, the tester checked his own tynpanogram

type and reflex threshold before each screening session.
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Test environnent

Screening was conducted at the school prem ses
itself. Arelatively quiet room was selected with |ess
anbi ent noise, away fromcorridors. The room was free of

di stractors and was properly illum nated.

Pr ocedur e

The test adm nistered for screening were
1. Qtoscopic exam nation
2. Pure tone audionetry and

3. Immttance audionetry which included (a) tynpanogram

and (b) reflexometry

Ot oscopi ¢ exam nation

External ear was examned for any wax formation,

ear discharge or any other abnormalities.

Pure tone audionetry

Pure tone screening audionetry was conducted at
25 dB HL across four frequencies 500 Hz, 1000 Hz, 2000 Hz
and 4000 Hz. Correction chart was applied to the intensity
| evel due to the presence of anbient noise above the
permssible limts. For this, the testers threshold was
tracked at the test site and proper correction factor, if

present, was added.
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Five children of same age group were brought into
the test roomand they were instructed to raise the finger
whenever they heard the tone and put down the finger when

t hey stopped hearing the tone.

Then one child was taken for screening. Initially a
trial tone was given at 40 dB HL at 1000 Hz. Then |I|evel of
tone was reduced to screening level. Then other frequencies
are tested. The right ear was tested first and then the

left ear.

The tone was presented thrice and subject who
responded thrice or twice are considered 'passed across
that frequency and others as 'failed, if the child fails to
respond for nore than one frequency. Failed subjects were

recommended for further audiol ogical evaluation.

Care was taken to avoid any visual clues of
operation of instrument, tester novenents, etc. to the

subj ect s.
| Mm ttance audionetry

Imm ttance audionetry was perforned after t he
ot oscopi c exam nation. Children with inpacted cerunen and

di scharge were withdrawn frominmttance screening.
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Tynpanonetry

The subjects were instructed not to nove or swallow
during the testing. A suitable probe tip was selected and

t he tynpanogram was obtained for each ear.
Ref | exonetry

Ref | exes were obtai ned at 500 Hz, 1000 Hz, 2000 Hz
and 4000 Hz at 95 dB HL ipsilaterally.

Children with '"A type tynpanogram wth reflexes
present were considered as normal. Children wth either
"B or 'C type tynpanogram wth absent reflexes were
considered as failed in screening procedure. Those who
fail ed were reconmended for further medical and audi ol ogi cal

eval uati on.

The results were analysed in ternms of nunber of

ears.
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RESULTS AND DI SCUSSI ON

The data was collected based on the nethodol ogy
given in the previous chapter. Data collected was analysed
statistically in terns of percentage of ears passing and
failing the screening test across different age groups and
sex. Percentage of children having unilateral or bilateral
failure across each test was also analysed. Data IS

diagramatically represented in nmultiple bar diagram

As stated earlier, the present study was designed to
investigate mddl e ear problens in school going children in
the age group of 4-10 years. So six age groups were forned
across both sexes. The results regarding each evaluation

carried out are presented here.
Ot oscopi ¢ exam nation

Table 1 shows the results obtained for boys in
otoscopic exam nation. It can be seen that out of 900 ears
selected for the exam nation, 230 ears have failed the
external ear examnation (25.55%. Remaining 670 ears
(74.45% had no indication of external ear abnormality.
Increased rate of failure was observed in age gr oup
6-7 years (30% and the least rate in 4-5 years old
children (20%.
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Table 1. Nunber of ears in boys cleared/not cleared in
ot oscopi ¢ exam nati on

Age Nunber Number Per cent age Number Per cent age
(yr) of ears of ears . cleared of ears not cleared
t est ed cl eared not
cl eared
4-5 150 120 80. 00 30 20. 00
5-6 150 110 73.30 40 26. 70
6-7 150 105 70. 00 45 30. 00
7-8 150 115 76.72 35 23.30
89 150 108 72.00 42 28. 00
9-10 150 112 74.73 38 25. 30
Tot al 900 670 74. 44 230 25. 60

Tabl e 2: Nunber of boys having unilateral/bilateral abnormnal -
ities

Age Nunber of Per cent age of Nunber of Per cent age of

(yr) uni | at er al uni | ateral bi | at er al bi | at er al
failure failure failure failure
4-5 10 6. 67 10 6. 67
5-6 16 10. 67 12 8.00
6-7 7 4. 67 19 12. 67
7-8 11 7.33 12 8. 00
89 12 8.00 15 10. 00
9-10 10 6. 67 14 9.33

Tot al 66 7.33 82 9.11
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Tabl e 3: Nunber of ears in girls cleared/not cleared in
ot oscopi ¢ exani nation

Age Nunmber Nurmber Percentage  Nunber Per cent age
(yr) of ears of ears cl ear ed of ears not cleared
t est ed cl ear ed not
cl eared
4-5 150 112 74.70 38 25. 37
5-6 150 111 74.00 39 26. 00
6-7 150 115 76.70 35 23. 30
7-8 150 118 78.70 32 21. 30
8-9 150 118 78.70 32 21. 30
9-10 150 108 72.00 42 28. 00
Tot al 900 682 75. 84 218 24. 20

Tabl e 4: Nunber of girls having unilateral/bilateral abnornal -

ities
Age Nurber of Per cent age of Nunmber of Per cent age of
(yr) uni | at er al uni | at er al bi | at er al bi | at er al
failure failure failure failure
4-5 8 5.33 15 10. 00
5-6 5 3.33 17 11. 33
6-7 3 2.00 16 10. 67
7-8 8 5.33 12 8. 00
8-9 12 8. 00 10 6. 67
9-10 10 6. 67 16 10. 67

Tot al 46 5.11 86 9. 56
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Fromtable 2, it can be seen that bilateral failure

(9.11% was greater than the unilateral failure (7.33%.

Tabl e 3 shows the nunber of ears in girls neeting
the pars or fail criteria for otoscopic examnation. Qut of
900 ears screened 218 had failed in otoscopic examnation
(24.20% . Amwong them 9.56% had bilateral abnornality whereas
5.11% had unilateral abnornality (Table 4). The percentage

of failure was less in case of girls than that of boys.

Both the tables do not show significant relation
bet ween percentage of failure and the age. There was no
significant difference between boys and girls in otoscopic
examnation at 0.05 level of significance (Grrett and

Wodworth, 1966). The findings are represented in Figure |

Pure tone screening

Table 5 shows the results obtained for boys in pure
tone screening. It can be clearly seen that out of 900 ears,
29 have failed in pure tone screening (6.4% . Bilateral
failure (1.22% is found to be nore than unilateral failure
(0.89% (Table 6). The least nunber of failure was seen in
the 6-7 years age group and hi ghest level for 89 years. It
Is found that there is decline in the failure in puretone
screening as we go from4-7 years and there is a sudden

i ncrease thereafter in nales with exception at 9-10 year

gr oup.
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Tabl e 5: Nunber of ears in boys passed/failed in pure tone
screeni ng

Age Nunber Nunber Per cent age Nurmber Per cent age

(yr) of ears of ears of pass of ears of failure
tested passed fail ed

4-5 150 144 96. 00 6 4. 00

5-6 150 146 97. 30 4 2.70

6-7 150 150 100. 00 0 0

7-8 150 142 94. 70 8 5.30

8-9 150 140 93. 30 10 6. 70

9-10 150 149 99. 30 1 0.70

Tot al 900 871 93. 60 29 6. 40

Tabl e 6: Nunber of boys having unilateral/bilateral failure

I n pure tone screening

Age Nunber Per cent age of Nunmber of Per cent age of

(yr) uni | at er al uni | at er al bi | at er al bi |l atera
failure failure failure failure

4-5 2 1.33 2 1.33

5-6 0 0 2 1.33

6-7 0 0 0 0

7-8 2 1.33 3 2.00

8-9 4 2. 67 3 2.00

9-10 0 0 1 0. 66

Tot al 8 0. 89 11 1.22
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Table 7: Nunber of ears in girls passed/failed in pure tone

screeni ng
Age Nunber Nunber Per cent age Nunber Per cent age
(yr) of ears of ears of pass of ears of failure
t est ed passed failed
4-5 150 144 96. 00 6 4. 00
5-6 150 140 93. 30 10 6. 70
6-7 150 134 89. 30 16 10. 70
7-8 150 141 94. 00 19 6. 00
8-9 150 136 90. 70 14 9..30
9-10 150 144 96. 00 6 4. 00
Tot al 900 839 86. 40 61 6. 80

Tabl e 8: Nunber of girls having unilateral/bilateral failure
in pure tone screening

Age Nurmber of Per cent age of Nurmber of Per cent age of

(yr) uni | ater al uni | at er al bi | at er al bi | ateral
failure failure failure failure

4-5 0 0 3 2..00

5-6 0 0 5 3..33

6-7 0 0 8 5,.33

7-8 1 0. 66 4 2,.67

8-9 2 1. 33 6 4,. 00

9-10 4 2. 67 1 0,. 66

Tot al 8 0. 89 27 3.00
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Table 7 indicates that percentage of failure is
slightly higher in case of girls than boys (6-8%. It shows
no relation between percentage of failure wth age.
Bilateral failure accounted for 3% and 0.89% had wunilatera

failure (Table 8) .

Significant difference was not observed in pure tone
screening results between boys and girls across age groups
at 0.05 level of significance (Garrett and Whodworth, 1966)
except at 6-7 year age group wherein statistically
significant difference was seen. The results are represented

in Figure I1.
| mm ttance screening

A total of 1524 ears were screened with immttance
audi oneter. 276 ears were rejected from screening due to
abnormalities in the external ear like wax and discharge.
This account for 15.33% of total population rejected for

Screeni ng.

Table 9 shows that out of 756 ears screened, 110
(14.60% ears failed in the screening. Anong them 4.63%

had bi |l at eral failure and 5.29% had wunilateral failure
(Tabl e 10) .

Table 11 clearly indicate that fenales have |esser

percentage of failure than nmales. Qut of 768 ears screened,
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Tabl e 9: Nunber of ears in boys passed/failed in immttance
screeni ng

Age Nunber Nunber Percentage  Nunber Per cent age

(yr) of ears of ears pass of ears of failure
tested passed failed
4-5 132 105 79. 52 27 20. 80
5-6 114 101 88. 60 13 11. 40
6-7 123 103 83.73 20 16. 27
7-8 122 101 82.78 21 17. 22
89 126 108 85.71 18 14. 29
9-10 139 128 92. 08 11 7.92
Tot al 756 646 85. 40 110 14. 60

Tabl e 10: Nunmber of boys having unilateral/bilateral failure
in immttance screening

Age Nunber of Per cent age of Nunber of Per cent age of

(yr) uni | at eral uni | ateral bi | at er al bi | at er al
failure failure failure failure

4-5 9 6. 82 9 6. 82

5-6 5 4. 39 4 3.51

6-7 6 4. 88 7 5. 74

7-8 7 5.74 7 5.74

89 8 6. 35 5 4. 39

9-10 5 3.60 3 2.16

Tot al 40 5.29 35 4.63
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Tabl e Il :Nunber of ears in girls passed/failed in inmmttance
screeni ng

Age Nunber Nunber Percentage  Nunber Per cent age
(yr

of ears of ears pass of ears of failure

t est ed passed fail ed
4-5 128 109 85. 16 19 14. 84
56 117 103 88. 03 14 11. 97
6-7 137 126 91. 97 11 8.03
7-8 129 115 89. 15 14 10. 85
89 132 108 81. 82 24 18. 28
9-10 125 114 91. 20 11 8. 80
Tot al 768 675 87.88 93 12.12

Tabl e 12: Nunber of girls having unilateral/bilateral failure
in inmmttance screening

Age Nunmber of Per cent age of Nurmber of Per cent age of

(yr) uni | ater al uni | at eral bi | at er al bi | at er al
failure failure failure failure

4-5 9 7.03 5 3.91

5-6 6 5.13 4 3.42

6-7 3 2.19 4 2.92

7-8 6 4.65 4 3.10

8-9 8 6. 06 8 6. 06

9-10 3 2.40 4 3.20

Tot al 36 4.69 29 3.78
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93 (12.2% have failed in inmmttance screening. Bilatera
failure was found to be lesser (3.78% than the percentage

of unilateral failure (4.69% (Table 12).

Statistically si gni fi cant difference was not
observed between boys and girls at 0.05 | evel of
significance (Garrette and Wodworth, 1966). The results are

represented in Figure |11

Many studies (Eagles et al., 1963; Berg and
Fl ectcher, 1970; Eagles et al., 1973; Huizing, 1976;
Axel sson, Aniansson and Costa, 1987) have been conducted
which is concerned with screening of school children.
Results of these investigations show considerable difference
whi ch may be due to different test conditions, different
signal level, use of different test frequency, different

equi pnent, etc. (Axelsson et al., 1987).

QG oscopi ¢ exam nation reveal ed that 230 ears out of
900 ears have failed in the screening for boys and a
conpar abl e nunber of 218 ears in girls. This shows that
greater nunber of children (24.89% have external ear
abnornmal ity due to inpacted cerumen or due to discharge.
This correlate with Health Exam nati on Survey of 1963-70 as
reported by Leske (1981). In this study otoscopic finding in

nore than 7000 children of age range 6-11 years reveal ed 20%
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with atl east one abnormal ear drum and 14% had occlusion in

ear canal by cerunen, in addition.

Pure tone screening shows that only 6.4% and 6.8%
of boys and girls respectively failed in the screening
procedure. So it is indicated that only 6.6% of school
children of both sexes screened had hearing level in one or
both ears at one or nore frequencies beyond the nornmal

range.

Inmittance screening result indicate that a greater
nunber of ears failed across each age group irrespective of
sex difference. Qut of 1524 ears screened, 13.36% have
failed in the screening test, i.e. 14.6% of boys and 12.12%
of girls have failed the inmttance screening. The failure
may be due to the presence of mddle ear pathology Iike
perforation of tynpanic menbrane, fluid in the mddle ear,

eustachi an tube dysfunction, etc.

The percentage of failure was not significantly
different in the two groups at 0.05 |level of significance
(Garrette and Woodworth, 1966). It is found that a large
nunber of children has failed in the immttance screening
than in pure tone screening. But pure tone screening

identifies just those cases that really need attention.

The percentage of children having the conplaint of

ear problemis very less, i.e. 3.8% So a large percent
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of children who have failed in the screening has been
consi dered as nornmal by teacher, parents, etc. Children with

persistent otitis media with or without effusion are usually

without the conplaint, although they wusually suffer a
hearing deficit averaging 25-30 dB (Fried Palt et al., 1982;
Hubbard et al ., 1985; Teele et al.., 1984). So it can be seen

that greater nunber of school children may be having mddle
ear pathology who present with no conplaint of hearing
deficit. So if the mddle ear pathology is not detected at
earlier stage, may lead to progression of the condition and
thus lead to many associated problens. So identification
audionetry is of inmense use in detecting the pathology in

the earlier stages.
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Figure | Diagramatic representation of otoscopic failure
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SUMWWARY AND CONCLUSI ON

Hearing is inportant of all five senses, which 1is
concerned with the detection, recognition and interpretation
of the nmeaning of sounds. I|npairnent of hearing leads to a
nunber of problenms associated with hearing. Especially in
the child, an early hearing inpairnent leads to serious
probl enms which later may be difficult to overcone. Sone of
the areas in which hearing handicap occurs are verbal
comuni cation, school adjustnent, self adjustnment, socia
adj ustnent, nenory cognition, etc. (Kennedy, 1967; Ropp,
Jackson M G Il, 1986). So it 1is necessary to identify
children with hearing loss as early as possible. So
screening programis carried out so as to identify the
hearing loss at the earliest and plan the t r eat nent

strategi es accordingly.

This study was designed to identify the incidence of
m ddl e ear pathology in school going children, the age at
which the incidence is nore frequent and to find out whether

there is a significant difference between nmale and fenale

subjects. It is found that m ddl e ear problens are frequent
in school age population (Eagles et al., 1967). So wearly
identification of mddle ear disease is a major concern, I f
not to prevent, but at least to mnimze the inpact of

hearing loss on the child' s devel opnent.
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Ni ne hundred school children in the age range
4-10 years were selected for the study from five schools
which were centrally |ocated. The subjects were divided
into six groups based on their age wth an interval of

one year.

Across each age group 15 male and 15 fenal e subjects
were selected from each school. Random sanpling procedure

was enpl oyed in subject selection.

A screening audi oneter, hand tynp and otoscope were
used in the screening program Screening was carried out in
the frequency range of 500 Hz, 1000 Hz, 2000 Hz and 4000 Hz
at 25 dBHL. All the instrunments were calibrated according to

| SO R 389-1975/ ANSI S3. 6-1971 standards.

Screening was carried out in a relatively quiet room
in the school premses itself. Initially the external ear
was examined for any abnormality and then pure t one
screening and imm ttance audionetry was done. Subjects wth
external ear abnormality like inpacted cerunen and di scharge

were rejected for inpedance screening.

Results of the study indicated that a total of
24.89% of children failed in the otoscopic exam nation, 6.6%
in pure tone screening and 13.36% in immttance audionmetry.

Significant difference between mal e and fenal e subjects were
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not seen across the age groups. The results indicated that
a greater nunber of school <children have failed in the
screeni ng program even though only 3.8% of the subjects
studied had a definite history of ear problem So it
indicate that a npjority of the students wth mddle ear
probl em woul d not have been identified wi thout the screening
investigation at school. From this st udy foll owi ng

concl usi on can be drawn.

1. Incidence of m ddle ear pathology is found to be

simlar across the age groups 4-10 years.

2. No significant difference exists between nmal e and

femal e subjects regarding the percentage of failure.

3. It is necessary to screen school children for

hearing | oss periodically.

4. High incidence of failure was found anopbng those
children who were considered normal by the t eachers,

parents.

5. Percentage of failure was found to be nore in
ot oscopi ¢ exam nation, than in immttance screening. Least
nunber of failure was seen in pure tone screeni ng.
Immittance audionetry was found to be nore wuseful in

identifying mddl e ear pathol ogy.
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APPENDI X A
CAL| BRATI ON CF AUDI OVETER QUTPUT | NTENSI TY VI A Al R GONDUCTI ON

Equi prment  used
1. Audioneter to be calibrated (Mcromate 304)
2. Artificial ear (B & K 4152)
3. Condensor m crophone (B & K 4144)
4. Sound | evel neter (B & K 2209)
5. Piston phone (B & K 4220)
6. Octave filter set (B & K 1613)
Procedur e
Calibration of sound |evel neter

Initially mcrophone was screwed onto the sound
| evel neter. Piston phone was checked by switching it 'ON
and then shifting it to 'balt' position. GChange in the
pitch of the sound indicates that the piston phone was in
calibration. If the pitch of sound did not change, then

battery was replaced and checked.

The batteries in the sound |level neter were checked
by turning the switch to 'batt'. Batteries were changed if
the needle on the sound level neter did not rest in white

portion of the battery indicating scale.

Then the weighting network was set to 'C and nmeter
switch to 'fast response'. Attenuator of the sound |Ievel

neter was set to 120 dB. Piston phone was kept on the



-50-

m crophone and sound |evel meter was turned 'ON. The sound
level meter will read 124 dB, and if not, then gain was

adjusted to read 124 dB. Then the piston phone and sound

| evel nmeter were turned 'OFF and m crophone was renoved.

Piston phone |---~>| Microphone |---->|Sound level meter
B & K 4220 B & K 4144 B & K 2209

Cal i bration of audionmeter output intensity via earphone
Mounti ng the m crophone and the earphone on the artificial

ear

The coupler was initially wunscrewed from the
artificial ear. Then protection grid was unscrewed from the
m crophone and wi thout touching the diaphragm m crophone
was fitted into the socket inside the artificial ear. The

coupler was then replaced on the artificial ear.

The earphone was then renoved fromthe headset and
pl aced on the coupler so that the earphone perforations
faces the coupler <cavity. The adjustable clanmp on the
artificial ear was slightly wunscrewed j and weight on the
ear phone was adjusted to 0.5 kg. The artificial ear and the
octave filter set was then connected to the sound |evel

met er .
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Artificial ear Sound level
Audiometer Ear B & K 4152 meter
micromate |-->|phonel=--> Microphcone -=>{B & K 2209
304 B & K 4144 Qctave filter

set B & K 1613

The audi oneter was switched 'ON and attenuator was
set at 60 dB and frequency dial at 500 Hz. The output
selector was set to 'Rght' or 'Left' depending on the

ear phone placed on the artificial ear.

The octave filter set was then set to the frequency
of 500 Hz and sound | evel neter to 'slow response and to

"external filter'.

Then the attenuator |evel on the sound |evel neter
was set to 60 dB. Attenuator setting was varied till the
needl e deflects to the centre of the meter, if the needle
deflects to either extreme. The conbined reading from the
attenuator and neter is noted down. Present reading and the
expected SPL (ANS 1969) values were conpared and any

difference were internally calibrated (as specified in the

manual ) .

Sane procedure was carried out for frequencies 1000 Hz,

2000 Hz and 4000 Hz and for the other earphone.

Linearity check

Procedure used in linearity check was simlar to

that done for the nmeasurement of output sound pressure
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level. Here the linearity check was done at 1000 Hz with the
intensity level at maxinmum limt. The attenuator on the
sound level neter was set at the |level corresponding to
maxi mum | evel of the audioneter. Then the intensity level in
audi oneter was decreased by 5 dB steps and corresponding
reading on the sound level neter was noted. Wth every
decrease in dial reading, there was a decrease in reading of
sound |level nmeter, indicating that intensity variation was

linear (ANSI S3.6 1971).

Artificial ear Sound level
Audiometer Ear : B & K 4152 meter
micromate {-->|phonel|-~>| Microphone -=>'B & K 2209
304 B & K 4144 Octave filter

set B & K 1613

Frequency calibration

Frequency calibration of the audioneter was done
using a Radart 203 frequency counter. The electrical output
of the audioneter was fed to the counter which gave a
digital read out of the frequency. The frequency of the
tone generated by the audioneter was found to be wthin
the permssible + 3% variation from the dial readi ng

(1SOR 389-1975) .

audiometer |-—-—-———————"= >| FPregquency

3 ate counter
B eR0e Radart 203




