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| NTRODUCTI ON

The purpose of hearing screening it to identify the
school children who have hearing inpairnments. Any signi-
ficant 1oss in hearing sensitivity will influence the
overal | educational process of the involved child (Roeser
and Northern, 1980). The identification of hearing inpair-
ment in school childrenis theinitial stopin the devel op-
ment of hearing conservation program School screening
shoul d results in referral for proper diagnosis, treatnent,
appropriate anmplification and special educational interven-
tion. Wthout the provision of these conservation prograns,
children with significant hearing | oss will continue to be
sensorially deprived and will not attain their maxi mum
educational potentials.

In recent years, investigators (House, and Qorig, 1957,
ASHA, 1975; Northern and Downs, 1978 etc.) in the field of
hearing screening and hearing conservation have suggested
procedure that will nore quickly and effectively screen
| arge nunber of subjects.

Since there is no standard or recomrended school
screening procedure in India, it is necessary to evaluate
and conpare sone of the commonly used procedures to choose
the procedure which are suited to Indian conditions.



The first aimof this study is to conpare different
pure tone and i npedance school screening procedures.

Four pure tone screening procedures: Mst commondly used

four reconmrended pure tone screening procedures chosen
for this study are those used by:

1. House, and Gorig, (1957).

2. State of Illinois-Departnent of Health (1974).

3. American Speech, Language and Hearing Association
(ASHA, 1975). and

4. Northern and Downs (1978).

For | npedance Screeing: Mst comondly used the inpedance

school screening procedure selected for this study are the
ones reconmended by ASHA (Anerican Speech Language and
Hearing Association, 1979) and Nashville guideline (1980).
These two procedures are considered to be the nost notable
anong t he several sets of guidelines established for

| mpedance screeni ng (Roeser, 1980).

The second aimis to do conparative study on inpedance
and pure tone screening in order to indicate which one
(Pure tone or inpedance) or combination of the two (pure
tone and inpedance) is the beat for school screening.
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Brooks (1972). He postulated that acoustic inpedance
m ght be store satisfactory than conventional pure tone
screening audiometry in detecting aural disorders in
young children.

The third aimis to eval uate each procedure (pure
tone and inpedance) for its pass/fail criteria. Inthis
connection, theintention is to investigate whether al
t he sel ected procedures give the sane results.

The fourth aimof this study is to eval uate each
procedure (pure tone and inpedance) in terns of its cost
effectiveness, reliability and validity.

The fifth is to suggest guidelinesfor future screening

procedure which are nost suited to Indian conditions.



REVI ENO LI TERATURE

The goal of hearing screening testing in school
children was to identify the children with actual hearing
| npai rment of significance conmuni cation & heal th probl ens.
And t he choi ce of hearing school screening procedure was
not a sinple matter. FEach advocate of the procedures
felt that his procedure was the one of choice for the popu-
lation in which he was interested. The signals used in
t he behavioural testing which would be correctly detected
in order for the child to denonstrate hearing within nornal
limts woul d be representative of the frequency range con-
sidered to be inportant for these purposes and woul d be at
a level at which was reasonable to expect their detection
(Anderson, 1978). And the level shoul d not be very high
nor the frequency range so restricted, In general, the
frequenci es recommended had been in the500-6000Hz r ange.
The recommended intensity at which screening accurred had
general Iy varied between 23-30 dB HL (ANSI, 1969).

MDernott and Vantarsell (1981) reported the frequency
and hearing levels used in hearing screening by School distri-
cts in Mnnesila. All thedistricts did not use an uniform
procedure, some used single conbination of |evels and fre-
quenci es; some used two or nmore conbination of |evels and
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frequenci es; some used verbal auditory screening for
children (Geffing, Snonton and Head of Ceock, 1967).
The authors susggested that any screening standard shoul d
I ncorporate at |east the follow ng procedures:

1. The popul ation to be screened should be clearly
speci fied.

2. Pure tone air conduction procedures shoul d be used.

3. Frequency and intensity of which screening was to be
performed woul d be established and rigidly adhered to.

4. Re-screening procedures shoul d be practiced consi s-
tently. Anderson (1978) suggested that imrediate
re-screening of children who failed the initial screen-
ing to be followed before threshol d determ nation.

5. Referral criteria should be established which varied
dependi ng on the procedure.

At one tine, it was believed that limting the
screening frequencies to one or two tones woul d significantly
reduce the time consumed for the screener wthout affecting
the overal | test results.

House and G orig (1957) suggested screening of
4000Hz at 25dB HL. This recommendation was nade after
careful examnation of 5000 (five thousand) records.and
observing that 98-99%of the subjects with hearing | oss
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| ower frequencies had the same or greater | oss at

4000Hz. It was felt suitable for school screening though
the test was initially for industrial workers. The

subj ect was consi dered pass/fail when he passed or failed
to hear the signal at the given level ineither ear.

Thiaswas fol | oned by re-screening and threshold test.

Limtingthetest frequenciesto one or two frequen-
cieswas criticisedby S egent hal en and Somrer (1959) by
evaluating the audionetric test results of nore than
19, 500 children and estinated 30%o0f these failing in
the test did not denonstrate | ooses at 4000Hz. S mlar
results were observed by Steven aad Davidson (1957). They
suggested that limting the screening frequencies to one or
two frequencies woul d significantly reduce the sensitivity

of the test produce.

Smlarly, the State of Illinoise, Departnent of
Heal th (1974) recomrended t he frequenci es of 500, 1000,
2000 and 4000Hz0 at 25/35dB H.. The subj ect was consi der ed
to have fail ed when he did not respond to one tone at

35dBin either ear or to any two tones at 25dB H..

The initial screening was fol | owed by i medi at e
res-screening. The subject was referred for threshol d
test when he failed in re-screening test. Fromthis

point, it was apparent that screening shoul d be done at



.
| east three or four frequencies (Roser, Roser, Northern,
1980) .

Anderson (1978) suggested that screening be performed
at 20dBHL (ANSI - 1969) at 1000, 2000 end 4000Hz. MDernott,
and Vantersell (1981) suggested that the use of 500Hz in
order to identify nore childrenwth possible mddle ear

di sorders.

However, a review of the data of Eagles, Wshick and
Doerfler (1967) and Roberts (1972) did not support the
hypot hosi s that children with m ddl e ear disorders woul d
be identified wth the inclusion of 500Hz. Children often
failed to hear the frequencies bel ow 1000Hz on the basis
of interference fromnoise in the testing environnent
(National Conference on Identification Audiometry, 1961).

The ASHA (Anerican Speech Language and Hearing Asso-
ciation) Conmttee on audiol ogical evaluation (1975)
recommended t he frequencies of 1000, 2000 at 20dB HL and
4000Hz at 25dB HL. The subject was considered failed if
he did not respond to any frequency in eitherear.

The ASHA gui del i nes suggested i nmedi ate re-screening
Wien the subject failed inthe first screening and referral
for threshold test when he failed in rescreening. It
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appeared to be generally accepted that one could use

at |east the frequencies 1000Hz, 2000Hz and 4000Hz at

| evel s not higher than 25dBHL (ABSI-1969) in the
criteriafor thereferral (Anderson, 1978). Though ASHA
procedure could make it possible to detect those children
with educationally significant hearing | oss but coul d

not detect mnimumhearing | oss which was conductive and
associated with mddl e ear disorders (Roser, 1980).

A store precise procedure (especially for identify-
i ng hearing inpairment of nedical significance) m ght be
used to use tones of 500 and 6000Hz, in addition to 1000,
2000 and 4000Hz (G orig, 1965). Northern and Downs (1978)
enpl oyi ng t he frequencies of 1000, 2000 and 3000, 4000
and 6000Hz at 25dBHL. The subject was considered to have
failed whan he failed to respond to one tone at 1000 and
2000Hz and at any two tones at 3000 or 4000 and 6000Hz.
The rescreening was followed by referral for threshold that
when the subject failed to respond during re-screening.
Since nmany children had hearing threshold |evels at 4000
and 6000Hz at 30dB HL (ANSI-1969) or greater and did not
have probl emof nedical significance. Newby (1964) reco-
mrended that priorities for nedical referral be givento
the children identified according those criteria.

The nmost not abl e finding was unani nous docunentation
that pure tone screening test were not sensitive to mddle
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ear disorders. Several sets of guidelines had been esta-
blished for inpedance screening. The two nost notabl e were
Nashville (1980) and ASHA (1979).

The Nashvi | | e gui delines reconmended t he use of 1000Hz
pure tone at 105dB HL for screening reflexes and provided
tynpanonetric criteria for both rounded (flat Type 'B) and
negative pressure (Type 'C) curves. First, the Nashville
gui del i nes reconmended retest in 2-6 weeks of all those
falling in the first screening before referral was nmade.
Thi s procedure assuned that some of those screened m ght
recover spontaneously fromtheir abnormal m ddl e ear condi -
tion. According to Roeser and Northern (1980) Nashville
gui del i nes wer e nore conservative,.

The ASHA gui del i nes (1979) suggested that a 1000Hz
contralateral tone to be presented at 105dBH. and ipsilatera
1000Hz HL for the reflex and the tynpanometric criteria
be based on peak pressure only. Basing tynpanonetric find-
ings solely on peak pressure was confusing, as it did not
take into account rounded flat (Type-B) tyapanogram How-
ever, it was assumed that such tynpanogram woul d be consi -
dered abnormal by ASHA gui del i nes (Roeser and Northern, 1980).
The ASHA gui del i nes suggested direct referral on the first
screening for one group i.e. (Category II1). Those who
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favoured the ASHA recommendation felt that the effects of
otitis media were too severe to delay any possible treat-
ment .

Roeser and Northern (1980) suggested that pure tone
screening should be used with inpedance measures, since
pure tone screening could not detect mnimumhearing |oss
|i ke conductive hearing | oss associated with m ddl e ear
di sor ders.

Brooks (1972) did a conparative study of an inpedance
met hod and pure tone screening. He postul ated that
acoustic inpedance m ght be nore satisfactory than conven-
tional pure tone screening audionetry in detecting aural
di sorders in young school children. Be tested 543 children
and found 443 (81.5% agreenent (pass/fail) between pure
tone and i npedance.

She maj or cause of disagreement were (1) fluidin
the m ddl e ear undetected by the hearing test but obvious
by tynpanonetry and (2) failure to respond to | ow frequency
tones on the hearing test while indicating normal function
by i npedance testing.

Cat herine (1974) postulated that the use of acoustic
| npedance measurenents and a single frequency at 25dB HL
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screening would be a nore efficient, nore sinple and | ess
time consum ng means of screening for hearing | oss in
school s than t he conventional pure tone sweep test. And
it was postulated that screening for each ear show ng
m ddl e ear pressure between +20 and - 175mi H,0 wer e deened
to be normal. The reflex was neasured 2000Hz at 95dB HL
of less and it was considered nornmal if the reflex was
present. The pure tone screening for single frequency i.e.
2000Hz was used at 25dB. Fletcher (1929) suggested that
responses at this frequency al so had nore bearing on speech
discrimnation than responses to 4000Hz tone woul d have had.

The conventional pure tone sweep audi onetry was carried
out, frequencies were varied from250Hz, 500, 1000, 2000 and
4000Hz at different levels 15, 20, 25 and 30dB HL.

The findings indicated poor agreenent between the results.
In viewof the effect of even small hearing | osses on edu-
cational progress,the use of conventional pure tone audio-
metry testing for defective hearing anong school children
was felt to be the nore appropriate test.



METHODOLOGY

Sel ection of Schools: The selection of schools was done
on the zonal basis. Each zone i.e. Wst, East, North,
South and Central in Mysore City was represented. From

each zone sixty (60) students were selected. In this
study there were hundred and fifty male and hundred and
fifty femal e subjects.

Sel ection of students: Three hundred (300) students were

systematically selected between six to fifteen years of
age. The subjects were divided into ten(10) age groups
fromsix to fifteen separated by one year interval. The
nunber of students for each group was made up of thirty
students in which half of themwere nale and half of were
female. The subjects provided a pool of six hundred ears.

Case History: Background information was taken for each

child those who had a history of eardischarge and hearing
problemin the school etc. were noted. The format of the
casehistory is given in the Appendi Xx.

| nstrunent ati on:

The screening was conducted with portable pure tone
and i npedance audionetrs. The audioneters used for pure
tone screening were two Rexton Danpl ex AS51 DX 5250 derse
Tel efon (0G5) 171735 equiped with TPH 39 earphones. The
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two i npedance audi oneters used in the screening were

Rexton Dataplex tynp DK 82. The pure tone audi oneters
had the fol | ow ng frequencies 250, 500, 1000, 2000,
4000, 6000 and 8000Hz with different intensity levels
from-10 to 70dB HL. The i npedance audi oneters had

t he followi ng frequencies 500, 1000, 2000 and 4000Hz
forreflexat different intensitylevelsfrom80, 85, 90,
95, 100dB HL wi th a probe tone of 220Hz. The tynpano-
neter had pressure range fromOmf H0 to +600 mm H,o0.

Test condition:

The pure tone sad inpedance screening was done

in the school premses in aroomneeting the follow ng

condi tions:

1. Low anbi ent noise, away fromthe traffic noi se.

2. Nl [ighted.

3. Adequate in size to accommodate the tester and equi pment.

4. Away fromthe nusic room shop areas and heating units -
mechani cal equi pnent, and

5. Wll ventilated.

Calibration of Instrunent:

(oj ective calibration - The calibration of instrument was
done according to ANSI (1969) standard.
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The instrunment used in calibration ware (1) conden-
ser mcrophone (B&4144) (2) Artificial ear (B&K 4152)
(3) Sound | evel neters (B&K 2209) (4) P stonphone (B8&K
4220) with octave filter set (B& 1613). Audioneters
wer e Rext on Danpl ex (K 5250) and type) (DK 82) .

Subj ective calibration: Prior totesting, subjectivecali-
brati on was done by testing the screener hinself to check
whet her the instrunents were working within the expecta-

tion. |t was done before and after each screening.
Pr ocedur e:

Firstly, the instrunent was connected and checked.

| nstructi on:

Each subj ect was asked to sit in achair in such a way
that hi s/ her el bowcoul d be pl aced on the arnest of the
chair. The instruction was given as follows: "You are
goi ng to hear sone tones. You have to raise your finger
as soon as you hear the tone and drop when you do not hear

t he t one".

After giving instructional the earphones were pl aced
over the ears of the subject and a practice was gi ven
at a level above the test tone at 40dB H. i n order to acquai nt

thechild wth the type of signal to be heard.



15
Al the stimuli were first presented to the right
ear and to the other ear. No attenpt had been nmade to
change the attenuator dial to determ ne the threshold
| evel when heshefailed to respond any of the given
frequencies at particular intensity |l evel. Reinstruc-
tion was given in sone cases who did not hear one ore
nore tones in each ear in order to mnimse the fal se
negative. The pure tone screening was conducted t he
frequencies from500 to 6000Hz at different intensity
l evels 20 to 35dB HL. The audiogramis given in the
appendi x. And the criteria of fail/pass for different

procedures are given bel ow.

Sour ce Test Intensity Fai | / pass

frequenci es | evel ANSI criteria

1969
House and 4000Hz at 25dB Fail to respond
dori in either of the
(195%
St at e of 500, 1000, 25 or 35dB Fail to respond
Il1linois 2000 tad to 1 tone at 55dB
Depart nent 4000Hz. in either ear or
of Public respond to any 2.
Heal t h(1974) tones at 25dB in
t he sane ear.

Anmeri can 1000, 3000 20dB at Fail to respond at
Speech Lang- and 4000Hz 1000 and any frequency in
uage and 2000Hz ei ther ear.
Heari ng Asso- 25dB at
ci ation(1975) 4000Hz.
Nort hern and 1000, 2000, 25dB Fail to respond to 1

Downs(1978)
4000 and
6000Hz.

3000 and/ or

tone at 1000 or 2000

Hz or Fail to respond
to 2 out of 3 tones at
3000, 4000, and 6000Hz
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Rescr eeni ng:

The rescreening of pure tone was done after 2-3 hours
of screening on the sane day for those who failed in any
procedures in the first screening.

Referral for threshold test:

The subject was referral for threshold test if he/she
failed in rescreening.

Procedure for threshold test:

The nodi fied Hughson and West| ake procedure was used
for threshold test (Carhart and Jerger, 1959). Beforethe
t est wasa begun, the subject was taken to sound treated
roomandinstructed [ike screening test. The transducers
wer e placed appropriately after instructing the subject.

The foll ow ng procedure was enpl oyed to determne

t he threshol ds:

1. The better ear was tested first.

2. The test was begun by setting the frequency selector to
| 000Hz and the out put selector to right-or-left as
required. This was because the ear is sensitive to md—
frequencies and test retest reliability is good.

3. The attenuator was set to 30dBHL i f the subject did not
conplain of hearing loss or to 70dB HL if he did.
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4. The tone was presented f or one or two seconds
by pressing the interrupt swtch.

5. If the subject did not hear or respond, the presen-
tation | evel was increased in 5dB steps till a
response was obt ai ned.

6. Onh obtaining a response, the level in step of 10dB
was decreased until he failed to respond.

7. Thus the threshol d was obtai ned by finding the
m ni numl evel at whi ch a subject responded at | east
two out of three tines.

8. Next the threshold for 2000Hz, 4000Hz, 6000Hz and
8000Hz was determned. And the recheck at 1000Hz was

done. Thenthe threshold at 250Hz and 50Hz was
det er m ned.

9. The procedure was repeated for other ear.

10. The subj ect who had hearing | evel between -10dB to

+25dB for all frequencies 250 to 8000Hz was consi der ed

tobe normal inthe threshold test.
| mpedance:

Prior to testing,the instrument was first connected and

checked .

| nstruction:

The subject was instructed individually not to respond

to any signal given to himnor do the follow ngs:
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2
3.
4

. Chew ng
. Tal ki ng

Maki ng noi se and

Mbvi ng during testing

18

Then a suitable ear tip was selected and fitted to the probe

(220Hz) of theinstrunents, and was inserted w nto ear canal .

The recording of the results (tyapanogran) was done aut ona-

tically.

95,

For reflex,

a 1000Hz was presented at 30, 85, 90,

100dBHL. The recorded tyapenogram are given in the

appendi Xx.

Pass/fail criteria for the two procedures are given

bel ow:
ASHA( 1979)
A assifi- Initial screen Di sposition
cation.
| . Pass Tynpanogram Nor mal + or d ear: no return
m |l dly posi -
) tive negative. +
Acoust i c Present +
Ref | ex. +
Il At R sk Tynpanogram Abnor mal Retest after 2-3
and hours.
Acousti c a) If results fall
Ref | ex (or)Pr esent + into dass-1, pass
Tynpanogr am + b)If reaults into
I )Nor mal * Class Il, fail and
MIdly posi- referred.
Acoust i ¢ ti venegative+
Ref | ex Absent .
1 Fail Tynpanogr am Abnor mal Ref erred
Acousti c
Ref | ex. Absent .
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* Peak at - 50 M1 H,0
+ +50 to +100 mm H,0 or -60 to -200 mm H,0

++ Contral ateral tone | 000Hz at 100dB HL or ipsilateral tone
at 100dBHL.

* Pressure peak nore than +100nm H,0 or nore negative than
- 200m1 Hyo.

ASHA (1979) they had classified pass or fail criteria into

3 categories i.e.

| . Pass

I l. At Risk

I11. Fail.

In Type-1, the subject was considered pass if peak
pressure was between + 50mm H,0 or mld positive or nega-
tivei.e. (+50 to 100 nm Ho) or (-60 to 200 nm H0)
with the presence of reflex i.e. contralateral tone 1000H
at 100dB or ipsilateral 100dB.

Intype-11, the subject was considered at risk since
ei ther tynpanogramor reflex was abnor mal .

In type-111, the subject failed in both raflexonetry
and tympanonetry test was referred for further eval uation.

For type-I1l, rescreening was done after 2-3 hours of
| st screening.
a) If theresults fell into Cass-1 after rescreening than
t he subject was consi dered as passed.
b) If results fell in Il or Il then referral
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NASHVI LLE (1980)

Classifice- Initial screen Ret est Subj ect
tion (after 2-3 out cone
hour s)

1. Tynpanogram Normal* and Not required cl eared
AcousticC reflex present+

2. Tyapanogram abnor nal ++ Tvnmoanoar am Ref erred
a%d?or gcoustic a%ﬁgrnap +
Ref | ex: Absent + and/or ~ +

acoustic reflex
absent .

3. TynPanogram_AbnornaI+ Tynpanogr am At ri sk
and/ or acoustic + normal* and r echeck
reflex absent. Acoustic reflex: ’

present +

* (ear peak between -50 and -200 nm/ HO0

+ Contralateral or ipsilateral tone 1000Hz at 1056B HL.

+ Flat or rounded, or negative pressure equival ent beyond
-200 nm / Ho.

They had three type of classification for pass/fail

criteria;

Type-1: The subject was consi dered passed since the results
of tynpanogram and reflex were normal .

Type-11: In Type-11, both the results tynpanogram and reflex
were abnormal. The subject was considered failed if
he failed in rescreening and referred for threshold
test.

Type-111: Both of theresults were abnornal. Abnormal tynpano-
gram and acoustic reflex present on the rescreening was
consi dered at risk and rechecked.
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In type-1I1l the subject was consideredfail if he failed

in the rescreening.*

Di agnostic Test for |npedance:

The test and recording of the results for inpedance
audi onet er was done automatically. The reflex was
measured from 500Hz to 4000Hz at 70dB to 125dBHL. The
recording of tynpanogram was done from Omi H,0 to + 4000
mm H,O. The subject was consi dered normal when there was
clear preasure peak within 0 to+ .5MmHO0i.e. Atype
tynpanogramw th the presence of ipsilateral and contra-

| ateral reflex.



RESULTS

57 ears provided in sufficient data for analysis.
This was due to eardi scharge in sone ears and wax. The
pure tone screening results of 300 subjects or 600 ears
wer e anal ysed after excludi ng t hose ears who had di s-
char ge and wax.

Tabl e-1: Gonpari son of four pure tone screeni ng procedures.

Pass i n Fail in
Tot al Per cent - Per cent -
no. of Nunber age. Number age.
ears.
House and 600 562 93. 66 38 6.34
dorig,
1957
State 600 476 79. 33 124 30. 64
[11inos
Depar t nent
of Public
and Heal th
(1974)
ASHA(1975) 600 498 83 102 1/
Nor t hern 600 498 83 102 17
and Downs
1978.

The results obtai ned fromthe four procedures, three
of themwere significantly difference fromeach ot her,
The results of ASHA 1975, and Norther and Downs 1978 were
sane. House and Qorig, 1957 - O 600 ears 362 passed and
30 ears failed the screening. The percentage of passed

was 93. 66%and fail ed was 6. 34%r especti vel y.
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State Illinoise - Departnent of Public and Health
1974 - Fromthe results obtained 476 (99.33% ears
passed and 124 (20.64% failed the screening.

ASHA 1975; Northern and Down- 1978 - The results
obtained fromthe two procedures were sane. O 600 ears
498 (83% passed and 102 (17% failed the screening.
According to statistical analysis the results obtained
fromthese procedures were significantly difference as
gi ven bel ow
Conpari son of four pure tone school screening procedures.

(Statistical Analysis)

Tabl e-11(a)
(bserved frequency tabl e.
AB PASS A FAIL A Tot al
B,
House and Qorig 562 38 600
1957
Stats I11inoi se, B 476 124 600
Depart nent of 2
Public & Health.
1974.
ASHA, 1975 Bs 498 108 600
Nor t hern and 102
Downs, 1978 B, 498 600

Tot al 2034 366 2400
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= (A 8,) 2034 x 600 _
L Bl e\ s 508..5
B, = (A IB,) 2034 x 600
&3 _“1_";_ ® 2400 = 508.5
Al‘: - ‘“1) ‘Bz’ = M = 508.5
S e 2400
3% = &) (3 203 x 600 _ goeus
" 2400
By = (Ag) (B) _ 366 x600,,
N 2400 -
Mg =y (0) _ 2663600 o
K 2400 )

AgBy = (AN(By) , 262600 g
_ 2400

= )
A2% fA’_H(.f!i - 306 X600 _ o1.5

<400

Table=II(Db) Expected Frequency Table,

Pass A Fail A Tot al
House and Qorig % 508.5 91.5 600
1957
State Illinois B 508. 5 91.5 600
Dept . of Public 2
Heal th, 1974.
ASHA, 1975- B, 508. 5 91.5 600
Nort hern and B,
Downs, 1978 508. 5 91.5 600

Tot al 2034 366 2400
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Tabl e-11(c) Cal cul ati on of Chi Square.

2
Cbserved  Expected (Cbservegs (Cbservae)dz (observccejdz
expect ed) expecte expected) 2
expect ed.

562 508. 5 53.5 2862.25  5.628
476 508. 5 _32.5 1056.25  2.077
498 508. 5 -10.5 110.25  0.216
498 508. 5 -10.5 110.25  0.216

38 91.5 _53.5 2862.25  31.28
124 91.5 32.5 1056.25  11.54
102 91.5 10.5 110.25  1.204
102 91.5 10.5 110. 25 1. 204

x°{Cni squaz e) =;f' OEE . - 54436

df (Degree of freedon) = (G 1) (r-1) where C = col ums
and r = rows.

(2-1) (4-1)

1x 3

df = 3.

Since the cal cul ated val ue was greater than the gi ven
table 7.82 at .05 |level of significance, therefore the
results obtained fromthese procedures were significantly

di ff erence.
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| npedance: Only 340 ears were col | ected for data anal ysi s
si nce sone ear s had di scharge and wax. The renai ning 340
ears were possible to collect for data anal ysis.
Tabl e- 3: Conpari son of two inpedance screeni ng procedure
ASHA- 1979 and Nashvi |l I e, 1980.

Satistical analysis

Tot al Pass i n Fail in

No. of

ears. Nunber per cent aigaber per cent age
ASHA, 1979 340 260 76. 47 80 23.53
Nashville. 1980 340 257 75.59 83 24. 41

ASHA-1979 of 340 ears 260 (76.47% passed and 80 (23.53%
failed the screening.

Nashville - 1980)- O 340 ears 257 (75.59) passed and 83
(24.41) failed the inpedance screening.

The results obtai ned fromthe two procedures were
found to be sanme. And according to statistical analysis
the results obtained were not significantly difference as
shown i n Tabl e-4(a) (b) and (c).
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Tabl e-4(a) (observed frequency tabl e.
AB PassAy Fal A Tot al
ASHA, 1979 B, 260 80 340
Nashvill e, 1980 257 83 340
B,
Tot al 517 163 680
(b) Expect ed frequency tabl e.
AB Pass A, Frail A Tot al
B 258. 5 81.5
ASHA, 1979 340
Nashville, 1980 B2  258.5 81.5 340
Total 517 163 680

ABy = (a) (nl)

317 x 340 _ 258.5

N 680
B, = (A,) (B,)
Mgty = (A, . = LA
BpAy = By Ay M0 x 517 _ o555,
N
BpAp = (A (B)) _ 163.x 340 _ o1
N L ]

€80
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(c) | N
Cal cul ation of X (Chi Square)
Cbserved Expected (O- E) (0-E?* (o-E2

Frequency frequency E
(O (B)
260 258.5 1.5 2.25 . 008
257 258.5 -1.5 2.25 . 008
80 81.5 -1.5 2.25 . 027
83 81.5 1.5 2.25 . 027

x2(Chi square) T .Ski:lz- 07,

e

4f = (Cel? (rel) vhere ¢ colum and r = row,

af = (2«1) (2«1) = 1

Si nce cal cul ated val ue was | ess than the given table
value 3.84 of .05 significant level, there was no signi-

ficant difference between the two procedures.

Conpari son between pure tone and i npedance screening

(ASHA- (pure tone and | npedance 1975 and 1979)
Tabl 0-5: C (ASHA- pur et one 1975; and | npedance 1979)

Total No. Tot al no. No. of ears No.of ears No.of ears
of ears) of / ear s passedpassed in Eassed inmp. failed in
inPT-1MP. PT but failed but fil ed both I nmp and
I nl npedance. in PT. PT.

340 234 68.82% 47 13.82% 29 8.53% 30 8.83%

PT —Pure tone; |np: I|npedance.
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Dat a on 340 ears were col |l ected and anal ysed for both
pure tone and i npedance screening. O 340, 234 (60% were
classified as normal by both procedures. They responded
to 20dB HL at 1000Hz and 2000Hz and 25dB HL at 4000Hz in
t he presence of normal tynpanogramand ipsilateral or
contral ateral stimulation at 1000Hz on both ears.

Thirty ears (8.83% were classified as abnor nal
by both procedures. Forty seven (13.82% ears passed pure
tone test but failed in inpedance screening since mninum
hearing | oss associated with a mddle ear disorder (fluid
etc) could not be detected by pure tons screening.

Twent yni ne ears (8.53% passed in inpedance screening
but failed in pure-tone screening.

The agreement betweenthe two tests reached in 264
(77.65% of the ears tested. Audionetric testing failed
toidentify definite mddl e ear pathol ogy, wther SOV
(Serous otitis nedia) or retraction of tynpanic menbrane,
29 eara (8.53% identified as having totally normal mddle
ear function failed to pass the audi onetric screening.
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The students who failed in the screening tests were
referred for threshold test. S nce many of the subjects
did net cone for the diagnostic or threshold test, the
cal culation of sensitivity, fal se positive, specificity
and f al se negative coul d not be done. However, sixteen
subjects (32 ears) were taken for threshol d test fromeach
procedure who failed in the screening test. She results
of the four different pure tone screening procedures are
gi ven bel ow
Results (Table-6) "After threshold test”

Fai | ed Passed Tot al (ears)
House and Q ori g 4 12.5% 28 87.5% 32
1957)
State I|llinoise 4 12.5% 28 87.5% 32
Dept . of Public
Heal th (1974)
ASHA(1975) 4 12.5% 28 87.5% 32
Northern end 4 12.5% 33 87.5% 32
Downs (1978)

According totheresults shownin Table-6, all the

procedur es coul d detect 12. 5%of ears (i.e. 4 out of 32)
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with hearing | oss but failed to identify 87. 5%of ears
(i.e. 28 out of 32) with no hearing | oss. The results
obtai ned fromthe threshold test were sane for all the

procedures.

The answer of the test or nost effective procedure
for Indian condition cannot be given due to the fol | ow ng
r easons:

1. Limtation of tine for further investigation

2. The nunber of sanples (subjects) inthe threshold -
or diagnostic test were very | ow.

3. The results obtained fromTabl e-(6) for all the

pr ocedur es wer e sane.

| npedance (D agnostic test):

Forty subjects or 80 ears who failed in the inpedance
screening were referred for diagnostic test. O the 40
only 7 students (14 ears) cane for diagnostic test. The

results of the two procedures were given bel ow
Results: (Table-7) : "After diagnostic test"..

Fai | ed Passed Tot al

ASHA, 1979 1 7.14% 13 92. 8% 14
Nashvi |l e, 1980 1 7.14% 13 92.8% 14
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According to the results obtained fromtable-7
with both the procedures it was possibleto correctly
identify 7. 14%of ears wth hearing loss (i.e. 1 out
of 14 ears) but the procedure failedto92. 8%of ears
with no hearing loss (i.e 13 out of 14 ears). The

results of boththeprocedures are presentedin Tabl e-7.



SUMVARY AND CONCLUSI ONS

In recent years, investigators |ike House and Gorig
1957; ASHA, 1975, Northern and Downs, 1978 etc. in the
field of hearing screening and hearing conservation have
suggested procedure that will nore quickly and efficiently
screen | arge nunber of subjects. Snce thereis no
standard or reconmended school screening procedure in
India it is necessary to eval uate and conpare some of the
comondl y used procedures to choose the one that is suited

to Indian conditions.

Al MVS:

1. To conpare four different pure tone and two i npedance
school screening procedures.

2. To do conperative study on inpedance and pure tone
screening in order to indicate which one (pure tone or
| npedance) or conbination of thetwo i s the best for
school screeni ng.

3. To eval uate each procedure for its pass/fail criteria
and find whether the results obtained are sane.

4. To eval uate each procedure in terns of its cost effect-
iveness, reliability and validity.

5. To suggest guidelines forfuture screening procedure
which are most suited to Indian conditions.
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Inthis study, 300 students in the age range of
six to fifteen were screened using pure tone audio-
meters ( two Rexton Danplex DK AS51), 340 ears were
screened using inpadance audi oneters, Rexton Danpl ex
tynp (DK 82) and 340 ears were screened for both
pure tone and inpadance audioneters. The instruments
were calibrated according to ANSI 1969 standard. The
screening was conducted in a roomneeting the follow ng
condi tions:
1. Well lighted
2. Low anbi ent noi se
3. Well ventilated.

Rescreening was done after 2-3 hours for those who
failed in the 1st screening.

Referral for diagnostic test:

The student or subject was referred for diagnostic
test when she/he failed in rescreening using the nodified
Hughson and West | ake procedure (Carhart and Jerger, 1959).

The foll owi ng concl usi ons havabeen drawn fromt he
resul ts obtained:

1) The results of four different pure tone screening
procedures were found to be different. The statistica
anal ysi s using chi-square test showed that there was signi-
ficant difference anong the results of the different proce-
dures.
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2) There was no significant difference betweenthe
t wo i npedance screening. procedur es.

3) Aconbination of pure tone and inpedance screening
Is more effective in identifying children with hearing |oss.

4) Since many of the subjects did not cane for thrsh-
old or diagnostic test and due to limtation of tine for
further investigation, it was difficult to calculate the
effectiveness of each procedure in ternms of their sensiti-
vity, false positive, specificity and fal se negative. The
question of suggesting the best school screening procedure
for Indian condition would be adequately answered only with
the hel p of further investigation.

As the nunber of subjects in the threshold or diagnostic
test were very low, further investigations are suggested to
verify the results obtained in the present study with |argeer
nunber of subjects.
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APPENDI X

CASE HI STORY
1. Nane
2. Sex
3. Age
4. Education
5. I'nconme of parent
6. Hstory of previous hearing | oss

a.Nature of hearing |oss
b. Onset .
1) Sudden (ii) gradua
c. Progressive or non-progressive
7. Previous hearing evaluation -| type |1 degree.
8. Previous nedical history
a) nedi cal
b) surgi cal
9. Famly history
10. Consangui nity
11. Sibling
12. Problemin the class due to hearing | oss*
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