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ABSTRACT

The audiological assessment of 50 deaf blind
children, 6 months to 14 years of age, im an outpatient setting is
described, as are testing procedures and results. Etiological factors
are given which include maternal rubella (accountlng for 27
children), meningitis, prematurity, neonatal anoxia, and Rh
incompatability. Discussed are the following testing procedures: pure
tone audiometry (which is not appropriate for children with minimal
or no hearing and vision); play audiometry, such as dropping a block
in a bucket, a procedure said to be useful for children above 2 years
of age but to have limitations in an outpatient setting because
extensive training sessions are required; conditioned orientation
response audiometry, which was effective for 25 children who
perceived the light stimulus; impedance audiometry, involving use of
.an ‘electroacoustic bridge for obtaining data from both ears (22 of 24
children tested showed middle ear involvement); and behavior ‘
observation audiometry, for detection of overt responses such as
startle reflexes or cessation of an activity in very young or
otherwise untestable children. Some of the results indicated that 22%
of the children had hearing sensitivity within the range of nogrmal
limits, but had problems other than blindress that precluded language
and speech development; that two children were untestable; and that
of 37 children with significant hearing loss, 62% were in the severe
to profound range (10 were rubella children). (MC)
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INTRODUCTION

Since 1966, the Caili;r Hearing and Speech center has evaluated.
50 children who were classified as deaf—blind.v These patients were
not in a residential setfing; they wefe evaluated on an outpatient
basis. The diaénosis of deaf-blind was giVen either by thé results>
-0f extensive visual and‘audipory testing orlon the basis of a known
visual impairmehﬁ, such as cataracts, and the inability of the child
tobdevelop normal speech and language. Figure 1 shows thé ages of
subjects at the time of the in%tial gvaluation. .The patients ranged
in age from 6 months to 14 years, and:the mean age was 4 years €
months. Table I is a summary of the eﬁiological factors causing the
hearihg and visual impairmentg. . The Variéus etiologies included:
maternal-rubella, mgningitis; prematurity,:neonatal anoxia and'Rh
incompatibility. The priﬁary etiologicél factor was maternal
rubella, accounting for 27 of the 50 children og 54% of the popu~
lation. specific étiqlogies ¢ould not be estéblished fér 10 chil- -
dreﬁ. |

.The présent papgr wiii deﬁcribe the methods of.audiolqgical
asséSsment used in evaluating these children, impression of the
efficacy of these testing procedures énd.aﬁ p&er&iew of the audio-

metric results that were obtained from this population.

AUDIOLOGICAL ASSESSMENT

In the audiological'assessment) both formal and informal tests

. were employed,,. Formal, testing included: (1) standard

tional pure tone audiometry, (2)vb1ay audiometry, (3} conditioned B
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-Etiological Factor

~ TABLE | i
ETIOLOGICAL FACTORS

Rubella
Meningitis
Prematurity
Neonatal Anoxia

" Rh Incompatibility

Unknown
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orientation response or COR audiometry and (4) impedance audio~
- metry. Informal testing was accomplished using behavior obser-
vation audiometry, commonlybreferred to as BOA. It should be
noted that electrophysiologrc methods, such as evoked response

_ audiometry, psychogalvanic skin response audiometry and electro-

cochleography, were not evaluated. '

The procedure generally epployed when using conventional
pure tone audionetry is to instruct the patient to make an overt
response,'such as raising his handior pressing a signal button
to the presence of the sound stimulus. 1In addition,‘a‘brief
demonstration is‘generally provided. It is obvious that‘conven4
tional audiometric techniques had limited apélicability to this
deaf—blind‘population. The primary factors which negated the
general usg.of conventional audiometry with our population were:
(1) the young chronologicai age of many of the patients,.(Z) the
inability of'most of these children to follow verbal instructions
_ and‘(3) the inahility to demonstrate the task due to the vrsuai
”imbairment. Only four»from the sample cou?d be tested‘using

“conventional audiohetry; 'All four of‘thesefchildren were above L

the age of four years and had sufflclent speech and language 'iu'i.‘jfﬁ

‘abllltles to enable them to follow the: 1nstructlons.: These

lechlldren had mlld to moderate hearlng:iosse

*g‘#Play%audlometry, the second;technlque used w1th thls popu—' o

3 latlon, was accompllshed us1ng'standard responses, such as

~»;dropp1ng a blocktln a bucket or. stacklng blocks.‘ ThlS technlque

1¥l€ efflclent 1n testlng young chlldren ari 1s probably the




technique most often employed with the/pediatric population
generaily above the age of 2 to 2% years. It is‘a more objective
testing method than BOA or COR. Results with this'population
seemed to indicate that play audiometry had limited applicability
. to this deaf-blind pobulation. As compared to children with no
visual deficit, results indicated that more training sessions
were'reouired to condition.the deaf-blind child to respond
appropriately than were feasible. Therefore, the primary factor
that precluded the use of play audiometry with this population
‘was the number‘of segsions required. It would seem that the
best method of applying play audiometry for difficult-to-test
~populations, such as the deaf—blind, would be to schedule daily
test training sessions. This procedure was not possible, however,
due to clinical soheduling iimitations and the distances travelled
by‘sone of the patients to.come to Callier pentervin‘Dallas. |
if rt naskfelt that the child'conld be conditioned and fre-
quent“seSSions could- be scheduied,‘the‘child's teaoher ané/or
parent could help nrepare the chrld for.assessment ; ihis'wasf

'h accompllshed by 1nstruct1ng them to condltlon the "hlld to performhﬂ

such;asia'taotlle, vlsual;or;;ntense'
Tanditory'stimoiosfffihe_parentﬁor;teaoher:ﬁas.connselled:to‘use
.short,Sessions’of‘lO to 15Kminutes freQuently énring the day.

Progress was monltored perlodlcally to determlne the stage of

.condltlonlng. Even w1th th1s method, play audlometry requlred
‘v|‘
6 months to l year before dtrlnltlve test1ng was accompllshed




in 9 of the 14 children where play audiometry was appiied. Play
audiometry was used as an initial diagnostic toolVOnly after other
.techniques attempted were not successful. The play technique was
also used to‘confirm results from other techniques as the chiidren
matured. |

A technique that.might be considered as having little or no
application to the deaf—blind‘population is COR audiometry. 1In
this method, a visual stimulus is used to reinforce‘appropriate'
localization responses. It has been shown that the COR technique
is.an efficient tool in the assessment of hearing sensitivity for
children between the ages of 1 and 3 years (Suzuki and Ogiba.)
In addition, the COR technique has been shown to have application
to the mentally retarded population- (McPherson, 1960 and Fulton,
1965.) . The obvioos difficulties‘in applying this method to‘this
deaf—blind,population were: kl) 8 children were below the age of "

1 year and (2) “the apparent lack of Visual sens1tiv1ty to perceive

the light stimulus. However, this method proved to be‘ofvconSiderf.'

wable value in testing the population at Callier Center., It wasf;,m;‘i’

t?found that only 4 children in the population above the age of l
year were nnable to perceive the light stimulus usedav Parenthet—
| ically; one of these children had an ophthalmological diagnos1s ,
‘of cortical blindness; and the other three were the only children
‘with a diagnosis'of retrolental‘fibroplasia.~ Of ‘the 34 children
above:one year of agr who had sufficient visual sensitivity to

' perceive the light stimulus, 25 successfully responded to the COR

techniqut. There‘does not seem to be a simple explanation as to




why the remaining 9 children coﬁld not be tested by this techniqué
because they seemed to demonstrate similar overt behavio¥ to those
éhildren who were successfully tested using COR.

Impedance audiometry has been used as a routine proceddre in
callier Heéring and Speech Center since late 1569. Therefore:
impedance results were not obtained on all of the deaf-blind chil-
dren in this study. Impedance audiometry, using an electroacoustic
bridge, was successful in obtaininé data from both ears for 22 of
the.24 children tested with this technique. Decreaéed cooperatioﬁ
in two children'caﬁsed,incomplete findiﬁgs. Results from electio-

- acoustic impedance measurements revealed that 10 out of 22 children
had apparent middle ear involvement. = Subsequent otolaryngological
éxamihations were commensurate with impedance findings in 9 of
these ldlcases. A significant‘point seems to be that middle ear
pathology could not Aéve been detected by the routine method of
air énd bone;qohduction cqmparison dugvtq,the severify of the
ﬁéafing‘lqs;e$ and_the.diff%dglfyvin‘6btaihin§ thfe;ﬁold réqunses.
.“ﬁeSﬁitS;df:éhése findings»ihdi¢éte'that‘impedance éﬁdioﬁétfy, using

‘féﬁieiéétroéééﬁstié-impédénéevbridge, is a &alﬁéblé parfqu the 

baudiﬁﬁefiié.téét Béﬁféry, éspeéiéily for d;ffidﬁlt—to—tesf popu~
lations, ihclﬁding dgafeblind_qhildren.

Behavior observation audiohetry (BOA), the informal testing
method, involved thevobservatioh of overt responses in‘the presence
of auditory stimqli.1 The types of responses néted were: (l) star-

tle‘réflexes, (2) rudimentary localization responses, (3) cessation

of activity, such as "listening behavior,” and (4) instigation of




activity, such as laughing, crying and eye blinking. In all cases,
two obseryefs scored the responses independently to try to control
for the inherent subjectivity of this method. This technique
proved to be the only succgssful behavioral method used with the
‘younger deaf-blind child, generally a year of age or younger, and
with the older deaf-blind child when all oﬁher behavioral methods

failed.
RESULTS

By using the above.techniques, audiometric thresholds ranging
from normal hearing sensitivity £o profound hearing loss were
found. The data shown in Figure 2 were based on the average
"threshold sensitivity for the frequencies‘SOO, 100 and 2000Hz in
either the bettér ear or from sound field testing. 'This figure
shows that 22% of the population (1l children) had héaring sensi-
tivity within”the range of‘normal limits. These were all blind
Childfen.with other_prqblems, such ﬁs.brain injury and mental
retardatién, that preclﬁded the devélopmeht of speech and language
abilities. Two childreﬁ were gntestable by’the proéedures outlined,
0f the 37 children who demonstrated significant hearing loss and.;“
could be tested, 62% fell within the severe to profound rénge.

Because of the large pe?centage of rubella children in this
population, the degrees'of hearing loss.for this etiological factor
we:e compared to the others in the stuay. From'Figure 3 it appears
as if more rubella children had severe hearing losses than the non-

rubella population. Ten children with rubella as the étiological
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factor were in the severe range while 4 with other etiologies
were in this category. Furthgrmore, the non=-rubella population
had more children falling within»the range of normal heaxring
sensitivitye. |

-~ Figure 4 is a summary of the configuration of hearing losses
for the 37 children who were tested and found to have significantly
decreaéed hearing sensitivity. of.the five categories, the majority
of the losses were claséified as{sloping. The sloping loss was
defined as having an &verage of 5 dB or more decrease in threshold
for 250-4000Hz. The second largest class into which the losses
fell was flat, accounting for 12 of the 37 children.

A comparison of the configuration of the hearing losses of

the rubélla and non-rubella deaf-blind population was made. . Two
obéervations were: (1)‘on1y the rubella children demonstrated
trough shaped hearing losses, which were losges with better hearing
sensitivity in the upper and,lower‘frequencies than the middle
frequencies and.(g) the rubella population had slightly more
heariﬁg losses classified as flat than did the non—;ubella popu-~

lation.

SUMMARY AND CONCLUSIONS

(1) Firét,'this is a challenging population.to test and .
the techniques used on the pediatric population and mentally
retarded population are not alwaYs applicable to this:group.

(2) ﬁith children lesé than 1 to 1% years and sometime$

older; BOA apbears to be the only behavioral method that can be

L =11-
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applied to some deaf-blind children.

(3) The COR techn;que is génerally a succe;sful method for
testing deaf-bl%nd children provided that they have sﬁfficient
visual acuity to perceive the light stimulus.

(4) When testing deaf-blind children on an outpatient basis,
play audiometry ﬂas 1imitations due to the intensive number of
training sessions required.

(5} 1Impedance audiometry shopld be used as a routine proce-
dure with all difficult-to~test populations,.including the deaf-
blind, due to the high incidence of middle eaxr pathology found in
this population.,

{(6) The most effectivé approach for'sucéessfully testing
these children using behaviorai methods was to attempt several

techniques and select the ones most suitable for the specific

child.
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