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AUDITORY SENSITIVITY OF NON-INSTITUTIONALIZED

EDUCABLE MENTALLY IMPAIRED CHILDREN

BY

Donald G. Schoen

ABSTRACT

Pure-tone air and bone-conduction thresholds. at octave

frequencies from 250 Hz through ”.000 Hz. were obtained for

educable mentally impaired children. One hundred and sixty-

seven educable mentally impaired children.(having an.IQ 50 to

80) consisting of 102 males and 65 females ages 3 to 13 years.

from type A classrooms in the Lansing Public School system were

examined. The thresholds for pure-tones were obtained under

earphones and with a bone vibrator. Two procedures were used

to obtain pure-tone thresholds; a modified Hughscn-Westlake

technique and a descending technique.

The incidence rate of 34% for hearing loss in the edu-

cable mentally impaired population was obtained by use of strict

criteria. The criteria consisted of air-bone differences of

10 dB or greater at 2 or more frequencies or air conduction

thresholds of 20 dB HL or greater at any one frequency. The

results indicated that the older age groups had poorer thresh-

olds than the younger age groups with the exclusion of the 3

to 5 year olds.

The normative data obtained by this study approximated

similar data from earlier child studies. If children who ex-
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hibited a hearing loss had been excluded from this study, the

normative data may have been closer to laboratory threshold

norms .



CHAPTER I

INTRODUCTION

Research. concerning hearing loss in the mentally im-

paired population, has been undertaken over the past twenty

years. During those years, audiologists have studied various

parameters associated with incidence, validity. reliability.

and procedures for hearing testing in the mentally impaired

population, but have failed to establish normative data on

thresholds for the mentally impaired population.

Incidence rates of hearing loss among the mentally im-

paired ranged from 8% to 56%. depending upon variables such

as equipment calibration. frequency range tested (Kodman. 1958;

Sehlanger and Gottsblen, 1956), time intervals used between

test and retest (Fulton. 1967; Fulton and Graham. 1961” Lloyd

et al.. 1968; and Lloyd and Melrose. 1966a. b). differences in

stimulus presentation levels (Darley. 1961: Lloyd. 1966b;

Lloyd and Melrose, 1966a. b; Kodman. 1958). the type of hearing

loss as a function of IQ and of age (Lloyd and Reid. 1967).

and the attention. motivation and cooperation of the child

being tested (Schlanger. 1958: Lloyd and Cox. 1972; Lloyd and

Fulton. 1972: and Dahle and Daly. 1971!). A study of non-in-

stitutionalized mentally impaired children carried out by the

Michigan Health Department (1966) indicated the incidence of

hearing loss was 11% in this population.

1



Investigators have found that the incidence of hearing

loss declined as IQ increased (Fulton, 1967; Fulton and

Graham. 1964: Lloyd and Reid. 1967: Hall and Tarkington, 1972).

Investigators (Fulton, 1967; Fulton and Graham. 1964; Kopatic.

1963s LaCross and Bidlake. 196k; Schlanger. 1962) however have

questioned the reliability of pure-tone hearing tests with the

mentally impaired because the incidence of hearing loss is two

to six times greater than in normals. Recent findings (Fulton.

1967: and Lloyd and Reid. 1967) have shown high reliability

and validity across different IQ levels. different age groups

(Lloyd. 1966a) and different degrees of hearing impairment

(Lloyd et al.. 1968).

Mentally impaired children who exhibited IQ levels lower

than 50 have been discovered to have a higher incidence rate

of hearing loss than children whose IQ is greater than 50 (Das-

singer and Madow. 1966: Lloyd and Reid. 1967; Newby. 1958;

Schlanger. 1958). This increase in hearing loss has been at-

tributed to a higher occurrence of sensorineural hearing losses,

congenital abnormalities that are etiologically related to men-

tal impairments. and conductive hearing impairments resulting

from inadequate self care skills.

The screening criterion for hearing loss is important

because this criterion can influence the incidence rates of

hearing loss found. As would be expected. a more stringent

screening criterion resulted in a higher percentage of hearing

losses than the use of the less stringent criterion (Lloyd

and Reid. 1967). As a result, a less strict criterion.1evel
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of 20 dB HL at 1,000 Hz and 2,000 Hz and 25 dB at 4.000 H!

has been advocated for identification audiometry (Barley.

1961: Lloyd. 1966a: Wilson. 1975).

Various techniques of responding to an auditory signal

have been used with the mentally impaired, including the stan-

dard hand raising procedure. modified ear choice (Curry and

Kurtzrock. 1951). and play audiometry (Barr. 1955: Lloyd and

Frisina. 1965: Lloyd and Melrose, 1966a. 13). Lloyd and Mel-

rose (1966a) stated that the block dropping technique in

response to pure-tones, using a descending approach. was the

most accurate means of assessing a mentally impaired child's

hearing threshold (Fulton and Graham, 1961” Lloyd. 1966b:

Lloyd and Reid. 1967: Lloyd et al.. 1968).

Several investigators have noted that hearing loss may

have a detrimental effect on language acquisition and develop-

ment (Schlanger, 1953: Schlanger and Galanowsky, 1966: Schlanger

and Gottsblen, 1956), and this problem is compounded when in-

telligence is depressed (Barley and Vinita. 1961: Schlanger

and Gottsblen, 1956: Siegal. 1972). Thus. it is imperative

that auditory receptive abilities be evaluated early and con-

tinuously with the educable mentally impaired population (Lloyd

and Cox, 1972: Lloyd and Reid. 1967: Schlanger. 1953: Schlanger

and Galanowsky, 1966: Schlanger and Gottsblen. 1956).

The purpose of this study was: 1) to establish pure-

tone threshold data for an educable mentally impaired population

(ranging in age from 3-13 years), 2) to determine the incidence

of possible hearing loss. and 3) to arrive at a possible hearing
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test criterion level for pure-tone screening to be used with

an educable mentally impaired population.



CHAPTER II

REVIEW OF THE LITERATURE

Luge-Tone Audiometry for Chi_l_g_z;_s_n_

Research and development trends have generally supported

the contention that conventional pure-tone audiometry can be

used when testing children from 6 to 7 years of age (Barr,

1955. Eagles and Wishik, 1961: Kennedy. 1957). Modification

of conventional pure-tone audiometric techniques, as in play

audiometry. have been shown to be reliable with the majority

of children as young as 3 years of age (Lowell et al.. 1956:

Myklebust. 1951+: O'Neill et al.. 1961). Lefanev (1971) found

that the successful use of pure-tone play audiometry dropped

markedly in children below the age of 3 years. If a child

was 2% years old. Barr (1955) found that play audiometry can

be used effectively with only 20$ of the cases. Pure-tone

play audiometry, in which the child was conditioned to beat

a drum when he heard a tone. was later found to be an effective

and reliable technique in assessing pure-tone thresholds for

normal children as young as 2} years old and with hearing im-

paired children as young as 3é years old (Lowell et al.. 195“).

Investigators (Barr. 1955: Bloomer. 191+2: Dix and Hallpike,

19‘7: Lowell et al.. 1956: O'Neill et al.. 1961) have found

that with more concrete game-type of responses. as in play

audiometry vs. conventional hand-raising responses. improvement

5



in thresholds were obtained with the younger children. ages

3 to 6 years old. The improvement of hearing thresholds in

children aged 3 to 6 years old has been related to the child's

attention span (Fulton and Lloyd. 1969). It has been shown

that beyond the age of 6 years. normal hearing children per-

form conventional pure-tone tasks with good reliability (Barr.

1955: Eagles et al.. 1961. 1967: Kennedy. 1957: Lagenback.

196R).

There appeared to be a trend of improved threshold re-

sults.for children of normal intelligence between the ages

of 3 to 6 years. This improvement has been related to the

child's increased attention span resulting in the ability

to maintain interest in a particular task (Fulton.and Lloyd.

1969: Lowell et al.. 1956). Normal children. older than 6

years. have been shown to perform conventional audiometry

adequately and may show improvement in thresholds with in-

creased general growth and development.

Identification Proggams

Detection of hearing loss in the younger school-age

population was emphasised by the Committee on Identification

Audiometry (Darley. 1961: Wilson. 1975). The Committee rec-

ommended that screening be carried out on a yearly basis from

kindergarten through the third grade. particularly with high

risk children. Examples of high risk children are those who

repeat a grade. require special education programs. are new

to the school system. absent during a previously scheduled

screening exam. fail a threshold test the previous year. have



speech and/or language problems. are suspected to have a

hearing impairment. and have a medical problem associated

with a hearing impairment. After grade 3. testing could be

performed every 3 or # years (Darley. 1961). or not at all

is the school system administration decides that the children

do not benefit sufficiently to warrant a hearing identifica-

tion.program (Wilson. 1975). The Committee also suggested

immediate testing be carried out on children who exhibited

social or emotional problems. were specifically referred by

the classroom teacher. or were mentally impaired.

Lescouflair (1973) stated that some of the screening ob-

Jectives set down by Darley (1961) were not being met. These

objectives were to identify ewen minimal hearing loss and

identify the presence of an active ear pathology. Cohen

and Sade (1973) and Melnick et al. (196“) found that conductive

impairments could be missed up to 50% of the time if a con-

ventional sweep frequency technique with a 25 dB HL (re: ANSI.

1969) criterion level was used. It was suggested that new

methods be devised to help in the detection of minimal hearing

problems. It is important to detect mild hearing losses as

well as more severe losses because it has been shown that

educational retardation may occur with a mild conductive or

peripheral hearing loss (Fulton. 196?: Holm and Kunse. 1969:

Luria. 1963). Another approach to detection of minimal hearing

loss might be the establishment of new criterion.levels for air

conduction sereening and air-bone differences at the different

frequencies.



In recent years. there has been increasing interest in

the education of the school age mentally impaired child. Re-

lated to this has been the awareness of the need for improved

audielogical testing programs for these children. to allow

for maximum sensory stimulation.

Educable Mentglly Impaired Children: Pure-Tone Threshold

Reliabili V idit With The Mentall In ired Ch d

Research has been.perfermed in the areas of reliability

and validity of threshold results for the educable mentally

impaired population. More recent results have contradicted

the earlier findings which suggested that hearing testing re-

sults with this population.were unreliable and frequently ins

valid. Kopatic (1963) and Schlanger (1962) suggested that

retesting or continuation.was necessary to obtain.accurate

thresholds in order to detect the large number of hearing

losses found in the mentally impaired population used in

their study.

Fulton and Graham (1964) ascertained that with a group

of educable mentally impaired children and young adults

(Mean CA. - 19 years) pure-tone test-retest reliability was

within 2". 5 as. and that reliability progressively decreased

with decreasing mental function. Lloyd and lelrose (1966a. b)

studied 40 normal-hearing mentally-impaired persons with a

mean.chronclogical age of 12 years 6 months (ranging in age

from 8 years to 15 years) who had passed a sweep frequency

screening test. Their studies of subjects who had an IQ of #0

and above revealed good (87.5%) reliability. Lloyd et al. (1967)
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also studied the test-retest reliability of institutionalised

normal and hearing-impaired individuals. who had hearing

thresholds ranging from 0 to 60 dB HL and IQ levels from 1+0

to 70. Their results indicated good reliability across dif-

ferent intelligence levels. from an IQ of 70 to 80. Fulton

(1967). Lloyd et a1. (1968). and Spradlin et al. (1969) also

showed that. with the intellectual level of the child (IQ 1:0

to 80). pure-tone test-retest reliabilities with the mentally

impaired were good when either conventional or play audiometry

were used.

The literature has revealed pure-tone threshold results

to be reliable and valid with the mentally impaired population.

regardless of their hearing and/or intellectual level (Fulton.

1967: Fulton and Graham. 1961:: Kopatic. 1963: Lloyd and Mel-

rose. 1966a. b: Lloyd et al.. 1968: Schlanger. 1962: Spradlin

et al.. 1969). Research (Fulton. 1967: Lloyd et al.. 1968:

Rittmanic. 1971: Spradlin et al.. 1969) has also shown that

re testing of the mentally impaired child is not absolutely

necessary to obtain reliable and valid results.

Identifigation Audiometry for Mentally Impgired Populations

Threshold levels and associated problems encountered in

the detection programs must be known by the audiologist so

proper audiological services can be provided to the mentally

impaired child. The audiologist also should be aware of vari-

ables involving the test environment. subjects. and test pro-

cedures. in order to enable him to make proper recommendations.

Lloyd and Fulton (1972) suggested that variables asso-
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ciated with environmental factors. acoustic stimuli. audio-

metric calibration. instructions.response criteria. threshold

criteria and the schedule of stimulus presentations. must

either be defined or controlled in an identification audio-

metry program. In addition. the audiologist working with the

mentally impaired population should be aware of special prob-

lems associated with language variables. motivation. cooper-

ation and attention. response-mode variables. stimulus vari-

ables and threshold methodology variables.

Lloyd and Fulton (1972) have advised. that to develop

a good audiological identification program. the audiologist

must develop questions to be answered when evaluating a patient.

For example. does the individual's hearing deviate signifi-

cantly from normal? What is the pathology of the loss? What

is the severity of the individual's hearing handicap. and what

habilitative procedures should be initiated? Obviously. the

more information one has about a mentally impaired child. the

better the chances are that the child will receive proper

habilitative care. Information pertaining to auditory sen-

sitivity across frequencies. stability of hearing threshold

levels. dynamic range and tolerance. habituation.and fatigue

and the condition.of the middle ear mechanism is necessary.

A total hearing evaluation program for the mentally impaired

individual should include an otologic examination and follow-

up procedures by the audiologist. e.g. diagnostic procedures.

aural rehabilitation. hearing aid selection. and counseling

of the patient and parents.
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Lloyd and Frisina (1965) have cited several reasons why

they felt it reasonable to assume that a larger percentage of

hearing impairment would be found among the mentally impaired

than would typically occur among non-impaired individuals.

These reasons included a high number of sensorineural hearing

losses. congenital anomalies. and frequently. poor self-care

habits. Lloyd and Reid (1967) showed that conductive hearing

losses were more prevalent than sensorineural losses in the

mentally impaired population. Nude (1965) showed that more

conductive impairments occurred in younger mentally impaired

children: however. more sensorineural cases were found in the

older educable mentally impaired individuals. Bassinger and

Madow (1966) found hearing 1088 among mentally impaired children

was two to six times greater than among normal children. de-

pending upon the criterion used for determining hearing 1083.

Lloyd and Crosby (1972) in their report cited information

about the standards adopted by the Accreditation.Couneil for

Facilities for the Mentally Retarded (1971). These standards

emphasized that any child entering a program for the mentally

impaired must have an audiometric test before an educational

or habilitative program can be implemented. To insure they

have obtained maximum sensory input to aid in their educational

development. periodic rescreening and reassessment of the in»

dividual's hearing should take place annually through age 10.

Lloyd and Cox (1972) suggested using 20 dB HL (re: ANSI. 1969)

for the frequencies 500 through b.000 Hz and expanding the

testing to include 250 through 6.000 or 8.000 H5 when possible.

The absence of a response to the 20 dB HL tone at any frequency
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presented to either ear constituted a failure. They also

stated that exact levels for resereening of individuals varied

between programs depending upon administrative considerations

(such as age. social. emotional and educational functioning

level. and personnel available to test).

After audiological assessment. a child who failed the

criterion measure should be classified according to an active.

inactive or difficult-to-test category. If the results indi-

cated a hearing loss. the child should be classified active

and be referred for an appropriate followeup otolaryngologic

examination. medical habilitation. audiologic reassessment.

and/er aural rehabilitation. The child who is difficult to

test requires more time to adequately evaluate his hearing

mechanism. and appropriate steps should be taken.upon com-

pletion of the assessment.

Summary

The above review of the literature described several of

the variables the audiologist should be aware of when a men-

tally impaired population is tested. The audiologist should

be able to formulate an appropriate screening level for the

mentally impaired child. after considering both what an identi-

fication program should be composed of and what criterion

levels should be implemented. Early identification and treat-

ment of learning problems has been.found to very important.

especially for the mentally impaired child (Luria. 1963).

Lloyd and Cox (1972) and Lloyd and Reid (1967) emphasised that

proper audiological information is necessary to help provide
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services than can contribute to the child's full cognitive

development and social and cultural adjustment. It was shown

that different types of hearing losses and incidence rates

might have occurred with different age populations.

The purpose of this study. then. was: 1) to establish

pure-tone threshold data with an educable mentally impaired

population (ranging in age from 3-13 years. 2) to determine

the incidence of possible hearing loss. and 3) to arrive at

a possible hearing test criterion level for pure-tone screening

to be used with an educable mentally impaired population.



CHAPTER III

EXPERIMENTAL PROCEDURES

Information concerning subjects. instrumentation. cali-

bration. stimuli. and experimental procedures used in this

study will be presented in this Chapter.

Subjects

One hundred and sixty-seven educable mentally impaired

children (102 males and 65 females) having a chronological

age of 3 years to 13 years and an IQ range of 50 to 80 were

tested. Children younger than 10 years old had lower IQ's

ranging from 50 to 70. All the subjects were enrolled in

the Lansing School District Special Education Program (Type A).

Instrumentation

All equipment employed during pure-tone testing. except

the earphones. were located in the control room of the test

suite.

ggico Ma-Zh Audiometer: The Ma-Zh is a dual channel in-

strument which allows for 11 different half-octave and octave

frequency specifications from 125 to 8.000 Hz. and also a

Hearing Threshold Level (HTL) Range from -5 to 80 dB (re: ANSI.

1969) at 125 Hz. -5 to 110 dB (re: ANSI. 1969) from 500 Hz to

4.000 H2 and -5 to 90 dB (re: ANSI. 1969) at 8.000 Ha. It was

coupled to a TDH-39 headset using MX-hl/AR cushions.

14
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Grason-Stadler (GS) 1201 Audiometer: The 08 1701 is

a dual channel instrument which allows for testing 11 dif-

ferent half-octave and octave frequencies. and also has a

Hearing Threshold Level (HTL) Range for air conduction from

-15 to 75 dB (re: ANSI. 1969) at 125 He. -15 to 112 db (re:

ANSI. 1969) at 500 and 2.000 Hz. -15 to 118 dB (re: ANSI.

1969) at 1.000 Hz. -15 to llh dB (to: ANSI. 1969) at 4.000 Hz

and -15 to 98 dB (re: ANSI. 1969) at 8.000 H2. It was coupled

to a TDH-h9 headset using MX-hl/lR cushions.

Allison-22 Audiometer: The Allisonpzz is a dual chan-

nel instrument which allows for testing 11 different half-

octave and octave frequencies from -10 to 80 dB (re: ANSI.

1969) at 125 Hz. -10 to 110 dB (re: ANSI. 1969) from 500 to

2.000 Hz. -10 to 100 dB (re: ANSI. 1969) at u.ooo Ha and

-10 to 90 dB (re: ANSI. 1969) at 8.000 Ha. It was coupled

to a TDH-39 headset using MX-bl/AR cushions.

Oscilloscope and Spectrum Analyzer: The type 5608

Tektrenix Storage oscillescope is designed to store cathode

ray tube displays for viewing or photographing input signals.

The instrument was operated as a conventional oscilloscope

and used to measure the stimulus rise and decay times.

Frequency Counter: The Beckman.Eput and Timer (Model

6lh8) can measure frequencies up to 100 MHz in order to measure

time intervals. periods. multiple periods. rates and multiple

rates. and also can be used as a random event counter. It has

‘ Btntbility of t 3 points in 109 points per day. Visual
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measurements are presented in an.eight digit. in line. numer-

ical display using glow tubes. This piece of equipment was

used to determine the frequency of the modulation rates of

the audiometers.

Bruel gag Kjaer Band Sound Level Meter 2204: The B and

K 2204 is an instrument that measures the sound pressure level

emitted from various sources such as room noise. earphones.

and sound generators. This instrument (A-scale) was used with

a Bruel and Kjaer microphone (Model hlhh or model “1&5) to

obtain calibration.measurements of pure-tone and random noise

measurements.

Test Envirpnment

Testing for pure-tone thresholds was conducted with

the subjects in.three testing situations. In two situations.

the subjects were in.a prefabricated double walled IAC 1200

series chamber and the experimenter in.a single walled IAC #00

series control room. In the third situation. the subject sat

in an acoustically treated room. The dimensions of the test

room were 9 yards 26 inches by’h yards 15 inches by 2 yards

35 inches. In the test room. carpeting covered the floor and

went up the four walls a distance of 1 yard 25 inches. while

acoustical tile covered the ceiling and the remaining wall

(1 yard 7% inches). The examiner sat in.a room adjacent to

the test booth. with carpeting on the floor and acoustical

tile on the ceiling.



17

Calibration

Calibration of pure-tone acoustical measurements was

performed bimonthly according to ANSI-1969 specifications.

Specifically. the audiometers were calibrated or checked at

the frequencies employed in the study for frequency. harmonic

distortion and sound pressure level output. In addition. the

stimulus rise and decay times and attenuator linearity were

checked.

Test Stimuli

Stimuli employed during the experiment consisted of

pure-tones generated from one of the clinical audiometer's

oscillators to either TDH-39 or TDH-h9 earphones.

gypggimental Procedures

Pure-tone thresholds were obtained for a group of non.

institutionalized educable mentally impaired children using

the Ma-zh. GS 1701 or Allison-22 clinical audiometers. Thresh-

olds for pure-tones were first obtained under TDH-39 or TEN-#9

earphones. and then with a Radioear 70A white dot bone vibrator

at 250 Hz. 500 Hz. 1.000 Hz. 2.000 H2 and 4.000 H8. The thresh-

olds were obtained using a modified Hughson-Westlake technique

or a descending method. Repeated thresholds at 1.000 H: were

performed with all subjects to check the reliability of the

subject's responses.

The one hundred and sixty-seven subjects were individually

tested in class group time slots. with a different class coming

on separate days for testing purposes.



l8

Threshold Determination

Two procedures were used to obtain.pure-tone thresholds.

The first technique was the modified Hughsoanestlake technique

(Carhart and Jerger. 1959). The second method was a descending

technique described by Lloyd (1966a. b). Conventional hand-

raising responses were required from children older than.6

years old. and play audiometry was used with the children

younger than 6 years old.

The examiners in this study were advanced graduate

students in.the audiology program at Michigan State University.

Supervision of these examiners was carried out by three clini-

cally certified (CCC-A. ASHA) audiologists. The examiners

were allotted approximately #5 minutes to test each child.

Anal is of Data

The data were analysed in terms of mean.pure-tone air

and bone conduction.thresholds at each frequency and for each

age level. The rank orders across ages for each frequency

were totaled for each age to obtain a total rank order. The

rank orders across frequencies for each age were also totaled

for each frequency to obtain a total rank order. These totals.

in turn. were rank ordered by age and frequency.

The individual audiograms also were analysed in terms of

a stringent criteria. 20 dB HL at one frequency or 10 dB air-

bone differences at 2 or more frequencies. in order to detect

the incidence of hearing loss in this population.



CHAPTER IV

RESULTS

The average thresholds for both ears across age groups

and frequencies were within a 7.5 dB range for air conduction

and 2.2 dB range for bone conduction. The mean air conduc-

tion thresholds for both ears across ages and frequencies

was 9.5 dB (HTL). The mean better bone conduction threshold

across ages and frequencies was 3.8 dB (HTL). There was an

overall air-bone mean difference of 5.? dB.

With the exception of the youngest age group. the 3 to

5 year olds. it appeared that as the children increased in

age. the mean air-conduction thresholds became poorer and

air-bone mean.differences increased. The poorer to better

rank order for mean thresholds and the larger to smaller air-

bone mean differences was 250 Hz. 500 Hz. 4.000 H2. 1.000 H2.

and 2.000 H2.

It also was found that the right ear had a greater

number of poorer thresholds in age groups which had the

poorer binaural thresholds. The air conduction thresholds

between ears were less than 5 dB in all but 4 cases and in-

dicated no ear difference.

The children's reliability was judged in this study to

be good or fair. using a retest frequency of 1.000 Hz. in
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95.2% of the population. The means in Tables 1 and 2 were

rank ordered and summed for air and bone conduction across

frequency for all ages and across each age for all frequens

cies. The totals of the rank orders and means were used to

determine the poorest to the best hearing thresholds (re: ANSI.

1969) for each age group and each frequency.

Binaural air conduction results. shown in Table 1. in-

dicated that the poorest to the best thresholds (re: 0 dB HTL)

for the different age groups were the 3 to 5 year olds. 9 year

olds. 11 year olds. 12 and 13 year olds. 7 year olds. 10 year

olds. 8 year olds. and 6 year olds when using mean totals and

total rank orders.

The bone conduction.results found in.Table 2 indicated

the poorer to better thresholds (res ANSI. 1969) were in the

3 to 5 year olds. 7 year olds. 9 year olds. 8 year olds. 11

year olds. 10 year olds. 12 to 13 year olds and 6 year olds

when using total means. The ages between the poorest thresh-

old (res 0 dB HTL) for the 3 to 5 year olds. and the best

threshold for the 6 year olds were found to be different when

using the total mean threshold and the total rank order to

determine the final rank orders for the age groups.

The mean differences between binaural air and better

bone conduction thresholds for each frequency across all age

levels are found in.Table 3. These means were rank ordered

at each frequency across ages and at each age for all fre-

quencies. The rank order obtained from each frequency across

all ages were then added up at each age group to obtain a total
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rank order. The total means and total rank orders were in

terms of the poorest threshold to the better thresholds (res

ANSI. 1969) (Table 3). The overall mean.difference between

binaural air and better bone conduction.results was 5.8 dB.

The 3 to 5 year olds, 12 to 13 year olds, 9 year olds

and 11 year olds had the largest air-bone mean.differences.

The ordering of these age groups remained the same for total

means and total rank orders. With the exception of the 3 to

5 year olds, it appeared that there was a trend for binaural

air and better bone mean.differences to become larger as age

level increased. The older age groups, namely. the 9 year

olds, 11 year olds and 12 to 13 year olds, were also the age

groups with the poorest binaural and right ear air conduction

thresholds (see Tables 1 and 5). There was no similarity in

the age pattern between larger binaural air-bone mean.dif-

ferences (Table 3) and better bone conduction thresholds.

The mean left and right ear air conduction thresholds found

in Tables h and 5 revealed that the poorer to better thresh-

olds (res ANSI, 1969) at each age did not follow exactly the

binaural air conduction threshold trends. The mean right ear

air conduction.thresholds found in Table 5 suggested that

the age groups with poorer air conduction thresholds (res ANSI,

1969) were similar to those found for binaural air conduction

(Table 1) and air-bone mean.differences (Table 3). This finding

further supported the trend of the older age groups having the

poorer thresholds and larger air-bone mean.differences, with

the exception of the 3 to 5 year olds.
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Table h.--The left ear means (LA) and total means (TLA) for

air conduction at each age and frequency.

 

 

250 Hz 500 Hz 1.000 H: 2.000 H2 “.000 R: 1‘14

  

 

68 dB as dB as as

A89

LA LA LA 1;. __;g;

3-5 18.3 11.4 9.3 9.1 11.7 12.8

6 13.8 13.8 0 6.3 -5 5.8

7 13.0 11.6 7.2 8.4 11.1 10.3

8 13.9 11.6 5.3 3.4 6.6 8.2

9 13.9 10.2 8.0 7.0 7.5 9.3

10 1u.o 10.7 5.0 8.6 11.7 10.0

11 15.8 11.2 u.n 5.2 10.6 9.4

12-13 10.8 8.5 12.5 5.1 7.6 8.9

TLA TLA TLA TLA T11

x 1h.2 11.1 6.5 6.6 7.7 9.3

Rank

Order 1 2 5 1+ 3
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Table 5.--The right ear means (RA) and total meals (TRA) for

air conduction at each age and frequency.

250 HI 500 Hz 1.000 HI 2,000 H8 “.000 Hz TRA

 

 

dB dB dB dB dB dB

Age

RA RA RA RA 5;

3-5 17.0 14.1 13.6 14.5 11.7 14.2

6 10.0 8.8 3.8 2.5 2.5 5.5

7 11.9 10.3 8.4 5.9 5.? 8.4

13.3 9.2 5.0 3.9 8.1 7.9

9 16.6 13.0 10.2 10.9 12.6 12.7

10 12.4 10.0 6.0 3.1 6.7 7.6

11 18.3 14.4 6.7 8.0 12.7 12.0

12-13 14.6 11.1 7.4 9.0 10.5 10.5

TRA TRA TBA TBA TBA

i 14.3 11.4 7.6 7.2 8.8 9.9

ggggr 1 2 4 5 3
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Individual frequencies were rank ordered in Tables 1,

2 and 3 across ages, from the poorer to the better thresholds

(rec ANSI, 1969) or larger to smaller air-bone means. Indi-

vidual frequencies were then checked to see if any one group

of ages were poorer than any of the other age groups. For

binaural air conduction mean thresholds found in Table 1. it

can be seen that the 9 year olds, 10 year olds and 11 year

olds had poorer air conduction thresholds at 250 Hz and 4.000

H2. than any of the other age groups in this study. The bet-

ter bone conduction mean thresholds found in Table 2 showed

the 10 year olds. 11 year olds and 12 to 13 year olds had

poorer mean thresholds (re: ANSI, 1969) at 250 Hz and 500 Hz.

and that the 3 to 5 year olds. 7 year olds. and 8 year olds

had poorer mean thresholds (re: ANSI. 1969) at 2.000 H2 and

4,000 Hz. The binaural air and better bone mean differences

found in Table 3 indicated that the 7 year olds, 8 year olds

and 9 year olds had the largest mean differences at 250 Hz.

The 11 year olds and 12 to 13 year olds had larger binaural

air and better bone mean differences at 2.000 H2 and 4.000 H2.

The preceding findings shown in Tables 2 and 3 revealed

that larger binaural air and better bone mean differences oc-

curred in the age groups which had the better bone.mean thresh-

olds (re: ANSI. 1969), suggesting the presence of an ecchusion

effect.

It was concluded that a trend appeared for better bone

(Table 2) binaural air and better bone conduction mean differ-

ences (Table 3) which indicated that an occlusion.effect was
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present. It has also been shown that the older ages, 9 year

olds. 11 year olds, 12 to 13 year olds, had poorer air cons

duction thresholds (res ANSI. 1969), better bone conduction

thresholds except the 6 year old group (re: ANSI. 1969), and

larger air-bone mean differences than the younger age groups,

with the exception of the 3 to 5 year olds.

Prequengy Trends for Air and Bone Conduction Mean Threshglgg

59d Air-Bone Mggn Differences

The data used to determine the frequencies at which the

poorest to the best thresholds (re: ANSI, 1969) occurred was

obtained from binaural air conduction thresholds (Table l)

and better bone conduction thresholds (Table 2). Binaural air

and better bone mean differences (Table 3) were also used to

obtain frequency data.

The frequency data for air and better bone conduction

thresholds (Tables 1. 2. 4, and 5) and air-bone mean.differ~

ences (Table 3) were obtained through the addition of the mean

Values across ages at each frequency and divided by the number

of age groups (8) tested. At each age, five frequency mean

threshold values or air-bone mean.differences were rank ordered

from the poorest to the best thresholds or the largest to the

smallest air-bone mean differences, respectively. Using these

rank ordered numbers. addition.was performed for each frequency

across ages to obtain a total rank order number. Total mean

values and total rank orders were then assigned a final rank

order value.

A general frequency pattern for binaural air conduction
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(Table 1), right ear air conduction (Table 5), better bone

conduction thresholds (Table 2) and air-bone mean differences

(Table 3) was found. This frequency pattern.indicated that

250 Hz, 500 Hz, “.000 Hz. 1.000 H3 and 2.000 Hz were the

poorer to better thresholds and had the larger to smaller

air-bone mean differences. The left ear air conduction.means

were similar to the previous data with the exception of 2.000 Hz

having poorer air conduction means than 1.000 H5.

The frequency treads found for binaural and right ear

air conduction (Tables 1 and 5). better bone conduction

(Table 2) and air-bone mean differences (Table 3) were then

examined across age groups to see which ages followed these

trends.

In Table 1 the rank orders and the total means followed

the frequency trend of the poorer to better thresholds being

250 Hz, 500 Hz, 4,000 Ha. 1.000 Hz and 2.000 H2 in.only the

7 year olds. 8 year olds. and 9 year olds. However. all the

ages from 3 through 11 years had their poorest air conduction

thresholds (res ANSI, 1969) at 250 Hz and 500 Hz.

The rank orders and mean values for better bone cone

duction shown in Table Zonly followed the overall frequency

trend of 250 Hz. 500 Hz. “.000 Hz. 1.000 H2 and 2.000 H: in

the 10 year olds. The 6 year olds. 10 year olds. 11 year olds

and 12 to 13 year olds followed the trend of having their

poorest thresholds at 250 Hz and 500 Hz.

The total binaural air and better bone mean.differencee

and rank orders for these differences are found in Table 3.

The general frequency trend. that is. the largest to smallest
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air-bone mean.differences occurring at 250 Hz. 500 Hz. b.000 Hz.

1.000 Hz and 2.000 Hz. only occurred with the 8 year olds and

9 year olds. ‘

The left ear (Table 4) air conduction thresholds re-

vealed that the general frequency trends for binaural air

conduction (Table 2) and air-bone mean differences (Table 3)

occurred only in the 3 to 5 year olds and 8 year olds. Three

additional age groups. the 7 year olds. 10 year olds. and 11

year olds. were found to have followed the left ear air eons

duction.mean threshold pattern of 250 Hz. 500 Hz. 4,000 Hz.

2.000 Hz and 1.000 Hz.

The right ear air conduction thresholds (Table 5) for

the different age groups indicated that only the 8 year olds

followed the general frequency pattern of binaural air cone

duction thresholds. better bone conduction thresholds (Tables 1

and 2) and air-bone mean.differences (Table 3) of 250 Hz.

500 Hz. 4,000 Hz. 1,000 Hz and 2.000 Hz. However. when using

the left ear air conduction frequency pattern of 250 Hz. 500 Hz.

“.000 Hz. 2.000 Hz and 1.000 Hz the 9 year olds. 11 year olds

and 12 to 13 year olds followed the frequency pattern.

The general frequency pattern of 250 Hz. 500 Hz. 4.000 Hz.

1.000 Hz and 2.000 Hz air conduction thresholds. better bone

conduction thresholds (re: ANSI. 1969) (Tables 1 and 2) and

binaural air and better bone mean differences (Table 3) found

when the data were collapsed did not occur at all the individual

age levels. However. the general frequency pattern of 250 Hz.

500 Hz. “.000 Hz. 1.000 Hz. and 2.000 Hz found when the ages

were collapsed for the left ear (Table 4) and right ear (Table 5)
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air conduction.thresholds were found to occur within the

majority of the inditidual age levels. It was found that

most of the age groups followed the general frequency trend

of poorest to best frequencies being 250 Hz. 500 Hz. 0.000 Hz.

1.000 Hz and 2.000 Hz or 250 Hz. 500 Hz. “.000 Hz. 2.000 Hz

and 1.000 Hz. Furthermore. with the exception of the left

ear results in the 10 year olds (Table 4). all the poorest

air conduction.thresholds for the left (Table 0) and right ear

(Table 5) were at 250 Hz and 500 Hz.

Lgft Versus Right Egg_Megg Differences

Table 6 presents the difference in means between the

left and right ear and air conduction mean thresholds. The

ages at which the left ear had a greater number of poorer

thresholds than the right ear were 6 year olds. 7 year olds.

8 year olds. and 10 year olds. These same ages were found

to have the better binaural air conduction.thresholds presented

in Table 1. The age groups which had poorer threshold results

and a majority of poorer thresholds in their right ear as com-

pared to the left ear were the 3 to 5 year olds. 9 year olds.

11 year olds and 12 to 13 year olds. These were also the ages

at which the poorest thresholds for binaural air conduction

mean thresholds occurred. Table 6 revealed the difference

between the left and right ear thresholds at each age. in terms

of which ear had the poorest mean air conduction thresholds.

The results indicated that the left ear had a majority of

poorer air conduction thresholds at 250 Hz and the right ears

had a majority of poorer thresholds at 1.000 Hz. 2.000 Hz. and
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Table 6.--The mean differences between the left and right

ear air conduction scores for each frequency.

 

 

  

  

 

Frequency

Age 236'EI"'356'HE"'IT666'HE"'27566'H2"'57556'fi2"

as up 35: $3; dB

Air Conduction

3-5 1.3+ 2.7 “.3 5.” 0.0

6 3.8+ .5.0+’ 3.8 3.8+ 7.5

1.1+ 1.3+ 1.3 2.5+ 5.4+

8 .6+ 2.4+ .3+ .5 1.5

9 2.7 2.8 2.2 3.9 5.1

10 1.6+ .7+ 1.0 5.5+ 5.0+

11 2.5 3.2 2.3 2.8 2.1

12 to 13 3.8 2.6 5.1+ 3.9 2.9

  

+ Ifidicites theiIETT ear scores are poorer than the right

ear scores. all other scores have the right ear poorer than

the left ear.
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4.000 Hz. There was a trend for poorer thresholds to be

found in the right ear in.those ages which exhibited poorer

binaural air conduction thresholds (Table 1).

Table 6 showed the left and right ear air conduction

thresholds to be within.t 5 dB of each other with the ex-

ception of five instances. The thresholds that were greater

than 5 dB were at 1.000 Hz for 12 to 13 year olds. 2.000 Hz

for 3 to 5 year olds and 10 year olds. and “.000 Hz for 7 year

olds and 9 year olds. The results indicated that there was

no left ear or right ear advantage found for air conduction

thresholds in this population.

Reliability of thg_Educab1e Mentally Igpaired Population

The test/retest.reliability for this educable mentally

 

impaired population was determined by retesting at 1.000 Hz.

The graduate students conducting the examinations made a

reliability rating of the children which was influenced by

the child's performance during the entire testing session.

As can be seen in Table 7. the 3 to 5 year olds had the

poorest reliability. The overall good to fair reliability

rating from 3 to 13 years old was 95.2%. These results ins

dicated. that with the exception of 3 to 5 year olds. relia

ability with this population was excellent.
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Table 7.--The reliability of Educable Mentally Impaired

children (ranging in age from 3 to 13 years) judged

to be good to fair or poor to no comment. Also the

percentage of children falling into each category

at each level. along with final percentages.

 

 

Age

3 to 5

6

7

8

9

10

11

12 to 13

Final

Good-Fair % Poor-No Comment %

9 69.2 4 30.8

5 100 O O

15 100 0 O

16 95 1 5.0

22 100 0 O

19 100 O O

2“ 96 l 4.0

#9 96 2 4.0

Percentages 95.2 0.8



CHAPTER V

DISCUSSION

During the past 25 years. audiologists. through the use

of identification audiometry. have worked ;.to improve methods

used to detect hearing losses in children. Their findings

indicated that children younger than 13 year olds who have

normal intelligence had a greater incidence of conductive

hearing problems (Eagles et al.. 1976) than older children.

Many investigators have recommended that the children younger

than 8 year olds be tested on a regular basis (Darley. 1961:

Eagles. et al.. 1961: Newby. 1964: Wilson. 1975). The inci-

dence of hearing impairment in the mentally impaired popula-

tion has been reported to vary from 8% to 56$ (Dahle and Daley.

1970: Dassinger and Madow. 1966: Fulton. 1967: Fulton and Gra-

ham. 196'4': Kodman. 1958: Kodman et al.. 1958: Lloyd and Cox.

1972: Lloyd and Fulton. 1972: Lloyd and Helrose. 1966a: Lloyd

and Reid. 1967: Lloyd et al.. 1967: Schlanger. 1962: Schlanger

and Gottsblen. 1956). However. in the past it had been thought

that pure-tone audiometric test results with mentally impaired

individuals generally were unreliable (Fulton and Graham. 1961+:

Kopatic. 1963: Schlanger. 1962). Recently several investiga-

tors (Fulton. 1967: Lloyd and Melrose. 1966a. b: Lloyd and

Reid. 1967: Lloyd et al.. 1967. 1968) have shown that pure-

tone thresholds with this population were quite reliable and valid.

35
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It was found by Lloyd and Reid (1967). Pantelakos (1963).

and Nude (1965) that there was a greater incidence of hearing

loss in the mentally impaired population when compared to the

normal population. It has been suggested by Fulton and Gif-

fin (1967) and Fulton and Lloyd (1972) that the mentally im-

paired population have a greater precentage of congenital

anomalies. These congenital anomalies may be a collapsabbe

external auditory meatus. mycrosia or stenosis of the ear

canal. It has also been suggested that the mucous membrane

may be more susceptible to infection in the mentally impaired

child (Jordan. 1972). which may lead to the greater number of

conductive hearing losses found in this population. The pure-

tone incidence results in the present study were obtained with

very stringent criteria. which consisted of air-bone differ-

ences of 10 dB or greater at 2 or more frequencies or air con--

duction thresholds of 20 dB or greater at any one frequency

being criteria for failure. Using this criteria. 58 of the

167 or 3% of the educable mentally impaired population failed

the identification clearance task.

The 3 to 5 year o1ds.9 year olds. 11 year olds. and 12

to 13 year olds all had poorer binaural and right ear (Table 5)

air conduction thresholds and largest binaural air-bone mean

differences. compared to the 6 to 9 year old groups. These

results seemed to indicate that the older educable mentally

impaired children. with the exception of the 3 to 5 year olds.

had more middle ear problems than the younger age groups. This

finding suggested that testing of the mentally impaired popu-

lation should be performed on a regular yearly basis for both
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the younger and older age groups. rather than yearly for the

younger children and at 3 or 4 year intervals for the older

children. which Darley (1961) and Wilson (1975) had recommended

for children of normal intelligence.

Melnick et a1. (1964) showed that when either strict

or lenient criteria levels were used as a screening procedure.

over half of the child population who needed medical attention

were not detected. It has been suggested by some investiga-

tors (Fulton and Giffin. 1967: Lloyd and Fulton. 1972: Jordan.

1972) that middle ear anomalies may be more predominant in the

mentally impaired population. If this was the case. poorer

normative thresholds along with a larger percentage of abnor-

mal results would be found.

The air conduction threshold levels found for the edu-

cable mentally impaired population were quite similar to those

thresholds obtained from a normal hearing population.(Glorig

et al.. 1957 and Eagles and Wishik. 1961) shown.in Table 8.

The Glorig et a1. (1957) study obtained normative data from

a "mass" screening technique of subjects 18 to 2“ years old

with no history of significant noise eXposure. factory work.

military service or difficulty with their ears and with no

physical evidence of perforations of the drum head or dis-

charge from the ears. Testing was done in a sound treated

booth. The Glorig et a1. (1957) study was in agreement with

other "mass" studies. such as the Public Health Study (Beasley.

1935. 1936). Steinberg et al. (19U0) and Webster et al. (1950)

health surveys and Sivian and White (1933) data.

Eagles and Wishik (1961) used children.from 3 to 1? years
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Table 8.--The hearing threshold levels obtained from the

Glorig et al. 1957 study (wsr 1957). Glorig et a1.

1956 study (WSF 1955). Lowell et a1. 1956 study.

Eagles and Wishik 1961 study. and the Educable

Mentally Impaired Population.(EMI 1975) from this

study. in relationship to ANSI 1969 specifications.

 

 

 

Frequency

Study 50 Hz 0 a .0 0 000 z . 0 s

(HTL) (HTL) (HTL) (HTL) (HTL)

WSF

(1957) a - 1n.1 9.6 10.u 8.8

NSF

(1956) b 2.2 1.6 1.6 1.7 1.9

Lowell et

al. (1956)

c "' 12e6 6e1 5e5 "

Eagles &

Wishik

(1961) d 7.4 8.1 6.5 5.4 “.3

EMI (1975)

s 19.0 11.2 7.0 6.9 8.9

 

a Testing carried out with FDR-10 earphones and values used

were medians.

b Testing carried out with TDH-39 earphones and values were

means.

c Assumed testing was carried out with Western.E1ectric 705A

earphones and values were means.

d Testing was carried out with Western.E1ectric 705A ear-

phones and values were means.

e Testing carried out with TDH-39 and TDH-h9 earphones and

values were means.
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of age from the Pittsburgh Public School system who were untrained

listeners. Their results were even closer to the educable men-

tally impaired population thresholds of the present study than

the Glorig et a1. (1957) results. suggesting that children do have

more sensitive hearing thresholds than older individuals.

The preceding studies were used by the American.Standard

Association as the basis of the 1951 standards for pure-tone

thresholds. Dadson.and King (1952) and Wheeler and Dickenp

son (1952) did laboratory studies in Britain. which found

markedly different findings than the findings of the American

Standards Association (1951). “Experimental studies in 1955.

Glorig et al.. a Walter Reed Medical group. and a National

Bureau of Standards group did further '1aboratory' research

to develop pure-tone threshold standards” (Glorig et al..

1956. p. 1111). The Glorig et al. (1956) results. along with

the results of other studies. found that “laboratory” thresh-

olds using 10 to 29 year old listeners who were carefully

screened as in the Glorig et al. (1957) study and were trained

to become experienced listeners and had two test periods ad-

ministered to them (Glorig et al.. 1956). were found topro-

duce better thresholds. Lowell et al. (1956) found children

had better thresholds than the norms (ASA 1951) developed at

that time. The norms Lowell et al. (1956) obtained at 500.

1.000 and 2.000 Hz for a group of children 2 years 6 months

to 3 years h months. were within 1.9 dB (HTL) (re: ANSI. 1969)

of the data found for the educable mentally impaired children.

ages 3 to 13 years. used in.this study (see Table 8). The

binaural thresholds from the educable mentally impaired children
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were quite close to the thresholds from (Lowell et al.. 1965)

the ”mass" thresholds obtained by other investigators (Glorig

et al.. 1957 and Eagles and Wishik. 1961). The educable men-

tally impaired population did have better thresholds than the

18 to 29 year olds used in the Glorig et al. (1957) study.

This supported the Eagles and Wishik (1961) investigation

with normal school-age children ranging in age from 3 to 17

years. which showed the children!s hearing to be better than

that of the average adult thresholds in a "mass“ screening

program. Eagles and Wishik (1961) usedwchildren.with little

or no previous listening experience. Further. Eagles and

Wishik combined the otologically normal and abnormal results.

The educable mentally impaired population used in this study

were shown to have poorer thresholds than the normal children

found in the Eagles and Wishik (1961) study.

This may be due to the fact that the educable mentally

impaired group of the present investigation included 9.8%

of the children.who were Judged to have poor reliability in

the study whereas. in the Eagles and wishik (1961) data the

results of the 3.5% of the children.judged to be unreliable

were not included in the reported results. The poorer thresh-

olds obtained from this study also may be partly due to the

tendency for educable mentally impaired children to exhibit

a greeted percentage of conductive hearing losses.

The normative data found in this study indicated that

the thresholds obtained were close to the previous normative

data found for earlier "mass" screenings and childhood norms

(Glorig et al.. 1957: Eagles and Wishik. 1961). Melnick et
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al. (1964) suggested that when a strict pure-tone criteria

was used audiologists would still not be able to detect all

the children who needed medical attention (Melnick at al..

1961+). Melnick et al. (1961+) and Eagles et al. (1961. 1967)

stated that other tests were necessary to detect hearing

losses in children. However. in identification audiometry.

air conduction hearing levels have been used. This was be-

cause of problems encountered with calibration of bone vi-

brators and the ambient noise levels found which would affect

the hearing levels obtained. The screening criteria level

used in this study. which was 10 dB air-bone differences at

2 or more frequencies or 20 dB HI. at any one frequency. may

prove to be a more sensitive and accurate indicator of hearing

loss if environmental factors are controlled. Speech. im-

pedance audiometry. and otoscopic observations should be

used in conjunction with pure-tone audiometry in the future.

to aid in the recognition of conductive and sensori-neural

problems in the educable mentally impaired child.



CHAPTER VI

SUMMARY. CONCLUSIONS AND RECOMMENDATIONS

Summary

The purpose of this study was: 1) to establish pure-

tone threshold data with an educable mentally impaired popu-

lation (ranging in age from 3-13 years). 2) to determine the

incidence of possible hearing loss. and 3) to arrive at a

possible hearing test criterion.level for pure-tone screening

to be used with an.educable mentally impaired population.

One hundred and sixtybseven.educab1e mentally impaired children

(having an IQ of 50 to 80). consisting of 102 males and 65 fe-

males ages 3 to 13 years. from type A classrooms in the Lane

sing Public School system were tested at octave frequencies

from 250 Hz through h.000 Hz. The thresholds for pure-tones

were obtained under TDH-39 and TDH-h9 earphones. and with a

Radioear 70A white dot bone vibrator. Repeated threshold

measurements were performed at 1.000 Hz for reliability pur-

poses. One of the two procedures were used to obtain.pure-

tone thresholds. a modified Hughson-Westlake technique and a

descending technique. The method of presentation of the sig-

nal to the subject was randomly determined.

The overall binaural air conduction.mean threshold was

poorer than.the overall better bone conduction average by 5 dB.

The air conduction results were quite similar to those results

#2
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obtained in previous studies on normal children. Using a

criteria level of 20 dB (HTL) (res ANSI. 1969) at one or

more frequencies or 10 dB air-bone differences at two or

more frequencies. the results indicated over one-third of

the population had a possible hearing loss. The results

also revealed that with the exception of the 3 to 5 year olds.

the older children evidenced more hearing problems than the

younger children. The reliability of the test results were

judged to be good to fair in 95.2% of the cases tested.

Finally it appeared that some frequencies showed poorer

threshilds than other frequencies.

Conclusions

The following conclusions seem warranted:

l. The overall binaural air-conduction threshold was 9.5 dB

and the better bone-conduction threshold was 3.8 dB.

Thus. there is a greater than 5 dB air-bone mean dif-

ference. which is suggestive of possible organic problems.

2. The normative threshold data procured by this study ap-

proximated data found in the earlier "mass" and thresh-

old screening programs for children.

3. There were 58 out of 16? educable mentally impaired

children.or 39% of this population.which failed the

stringent criterion. The stringent criterion consisted

of 10 dB air-bone differences or greater at two or more

frequencies or 20 dB (HL) at any one frequency.
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4. It appeared that 250. 500. 4.000. 1.000 and 2.000 Hz

were the worst to the best frequencies. reapectively.

in terms of thresholds (re: 0 dB HTL) for binaural air

and better bone conduction mean thresholds. air-bone

mean differences and right ear air conduction thresholds.

5. The percentage of hearing losses found for this popu-

lation was much greater than what has been found in a

normal pro-school and school age population. Other

tests and investigations are needed to determine the

validity and feasibility of using these criterion

levels.

Suggestion for Further Research

Further studies need to be carried out with the educable

mentally impaired population.concerning the “laboratory“ and

”mass“ screening threshold levels. The pure-tone data.shou1d

be analyzed using only the individuals who passed the screening

criteria levels. to see if the results are closer to earlier

"laboratory” findings. Results should be obtained to see

which of the two methods. a Modified Hughson-Westlake technique

or a descending technique. produced the lowest thresholds.

Pure-tone play audiometry vs. pure-tone conventional audiometry

should also be studied to see if there are any threshold dif-

ferences found between the two methods for these children.

Speech reception thresholds should be obtained using a

large educable mentally impaired population to determine if

it is a reliable and valid measure. Speech discrimination
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testing should be studied. in an educable mentally impaired

population. to determine whether a picture pointing or repeat

back procedure allows the child more opportunity to perform

at his maximum ability level.

Impedance results should be studied to determine the

incidence rate of hearing problems in this population. A

longitudinal study should be done comparing pure-tone. speech.

and impedance audiometry and otoscopic observations to see if

the older aged children do. in fact. have more hearing prob-

lems. and further. to determine if this trend continues after

medical referrals have been made. Other important aspects

should also be studied. These include determining if there

is hearing improvement or any behavioral or educational changes

occurring after medical referrals are followed through. A

comprehensive screening battery is needed for this population

to aid in the detection of children with hearing problems.
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