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v mSTRACT s |
This seudy proposed to deve]oo'a,model of prediction of possjb1e :
'ib'; hearing‘- 1mpa1rment. wh1eh could 'function' to/"suppiement routine
pure-tone ana’ 1 edanee testing comp]eted by some Alberta health
. units at . the age of k1ndergarten entrance. The health charts of 426
ch11dren be]ow bhe agguof 5 1/2 were ana]yzed An terms of prenata],
per1nata1 and ear]y ch11dhood h1story present 1n the charts. Few |
factors were found to d1fferent1ate those who passed and those who
- : fa11ed pure-tone and | 1‘pedance testing completed in k1ndergarten |
The presence of middle ear patho]ogy. a11ergies. gestat1ona1 age- of

35 weeks or less. and fa11ures of the. gross motor, fine motor-

+  adaptive and ]anguage sce1es on the Denver DéVe]opmenta] Screening
-fest’ at 3 1/2 years of age were the only variables found to possess
any predictive value for ﬁ%ssible hearing 1mpa1rment t _ |
- Rs-a result, it was recghmended—that rather than deyeloping a
pred1ct1ve model based on a very 1imited number of variab es, two of -
wh1ch appear. on most high r1sk reg1sters. hearing screenin programs
1n pub11c hea]th commence thg\r testing at age 3 1/2 years, utilizing

A\l

pure-tone aud1ometr1c.}1mpedance.\and deve]opmenta1:test1ng..¢

t



ACKNOMLEDGEMENTS ,
¢ v 7 -~ -
: | B
The adthor wishes to acknowledge the ;ooperét1on and assistance of:
- o g s
| ALeduc -_Strdthcona Health Unit
2011 Brentwood. Boulevard
Sherwood‘Psrk,'Alberta

~

And

Dr. ana]d sax - _ ‘ vl_v- 3
Medical Officer of Health
Leduc - Strathcona )

Mr. John Friésenhan

Senior Speech - Langdagé Patho]ogist.
Leduci-'Strathcona'(J/'



, " TABLE OF CONTENTS
L o :
s ” ~ .
“ *”nt’ X ) . o Page
. . N
Abstract _
List of F1gures“ T
List of Tables 111
I " SUMMARY OF THE PROBLEM .........v... ... UUPTRUON SR
I1 " REVIEW OF THE LITERATURE ......v.... e eeeees 4
A. Hearing Impairment and Related Factors ......... vees 6
1. Genetic Factors ...,.......... ceenenen eeneaens -7
2. Other Related Factors ..... e cereens 13
»
3. Trends for the Future «..cciviennncnens ceees eeee 17
a _ \ 2 |
B. High Risk Registers and Pcreen1ng Procedures ....... - 18
]- Slmary ooooooooo ..qn--o' ooooo ooo-_oonc. ----------- x‘;38
C. ‘Related SK111S .uevennenn. et L
1. Motor Skills ..... T 4
2. Language Sk1]]s 'oo'tota‘ouooooo ooooooo Pesses P RN ) V 44
3. 50c1al SKAIS vuteninenrnernereennnnnn, veeer. 9.
11 RATIONALE ....oleeene.. e eere et ettt eeaaens 56
. N - . "/ ) .
A, Research Questions ...\G+- e 57
- B. N N Def1n1t1ms .'....‘.v.......l—..............‘.. ......... 59 )
-~




" TABLE OF CONTENTS (Continued)

) 0 Page“r
- AR | | T v

»
yo

. Iv METHODS uotiv'o,d’-ooxo--ooooacoa-o-oouoo’o‘ooo.toooo‘o--cc-o-ouc 62

V. RESULTS AND DISCUSSION ...... et teeirtr e .. 67
VI SUMMARY AND CONCLUSIONS ..vuvenevnernnsnaiunnsnnnennenns 93
REFERENCES ‘..'.. ..... ’.. ................................. 97
4
J
S
) .
1
5

it

TN A R NI PP R




. LIST OF FIGWRES
N L Page
: B - ’
. . | N
FIGURE 1. Et1o1gg1es of Hearing Impa1rment o
(Booth\voyd. 1984) 8
, FIGURE 2. ’ -Genet1c.'1‘>Qnsm‘lss-'1on' of Hearigg lmba1rment 5
) (Moores, 1978) x. 0
-FIGURE 3.  ‘Genetic Transmission of Hearing Impairment (2) | A
 (MoOreS, 1978) .uunrinnereeerieeeiereeeeeeenenn, 12
FIGURE 4. Middle Ear Screening Criteria )
(ASHA, 1979) vevuernnnnanennnn eereereaeaaaan . 36
- FIGURE 5. Referral Flow-Chart
(T Y 7 ) 37
FIGURE 6. A Model of Deficits
(Meadow, 1968) «.iveevenncnen. N eeeresreerasnenas 55




| _ LIST OF TABLES I
‘ ‘ . o~ e
CTABLE ). 1972-73 Statistics on Etiology
‘ l (HUdg"lS. ]973) 00!a.l.ooul'o'ootiz‘l.Q.OOOOIOl.’l 14
. : . o . .

CTABLE 2. Heagjng Screeniny Techniques |
(Mencher. 1975) o;o-nt.olo-o.:.oo.otoooooioa.t-..- 29

_/
TABLE 3. Percentage of Items Fatled on the /f,

. Personal-Social ‘Scale of DDST vuve'ilieveenenen 77
\ . - . . ! -
TABLE 4. ° Percentage of;ltems‘Fa11ed on Gross ‘

Motor Scale’of DDST evvnveenerrturrnnsennnnnnn. 79
| o N [ ’
" TABLE 5. Percentage of Items Failed on the Fine

Motor-Adaptive Scale of DDST eeeerereneeiiieere 81

- ~

TABLE 6. Percentage of Ttems Fatled on the o
Language Scale of DDST ..vvuveinrnnennn. e, 83
L '
'\ ‘ A ’ . .



T ey e e e 1 e e —— . N - . e b b —

. e I T

" CHAPTER I
\ * | sumvonnosig
The need for early aﬁd'reliable identification of any disorder -
- which m@nffesis itself in ch11dh60d 1s an‘isQUe‘of growing conceﬁn in
medical,” rehabflitative and educationai circles alike. Whether the .
; o om . ' Lo . . 3
particular .disordcr be one of glohal .retardation, autism, or one of a
] . R o
perceptua! nature. there exists increasing consensus that thé earlier
_'a diagnosis can be éstabifshed. the sooner formal and/or informal

intervention - can be implemented in an attempt to minimize the

-

negative -effedts of the‘d1sord;r {Lloyd, 1976;,Skf6ner and §hg|ton,
A1978; Mo‘oresz_~ 1978). Childhood hearing impairment, both conductive
and senﬁofineural. is an example of such a disorder. |
| In recent years, therefore, the‘eérly 1dentificgtion of hearing
impairment 16 cﬁjldren has been the focus of. much attention. Health
and 'uelfaré Canada, for example convened a Task Force to study th}S'ﬁu
topic; and to attempt to deal with some of the difficulties
encountered w}th the early identification of hearing loés\(1984). In
. sddition~ to 'tpg need for reliable detection procedures, financial,
pbo&edural and theoregjcéj\ problems }>éon;1nue' to plague the
: 1nst1t0t16n' of sdch prStticés being established 16 public health.
Daté .collected ‘as recently as 1983 1ddicate_that as m&ny as 50% of
congenitally deaf children go~°nndi;;nosed until they regéh the
i chrooologifal age';of three years. Given that total deafness is mdre

eqsily detected thap _a partial loss, it is ‘reasonable to assume .

e .y -

-
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that greater than - 50%. of those chtldren uorn with s partial loss 9
undetected in the first three years of 11f¢. depending upon thc lcvcl

- of detection services available in their- geographic region, The

\

- maJor “urban centra; are . much more |1kely to possess more sensittve

equipment and more comprehensive services than are the moré sparsely'*‘
populated rural r&gions of the country (Pllcnck and Hordﬁdtz. 1903).*v
The question yet td be answered, therefdre, 1s how to more
effectiveiy and reliadly predict ahd/or ~detect childhood hearing
impairment without far exceeding the financial rcsources ot togat

health authorities. As .a part of rdutine preschool screénings

~"cacried out by public health authorities in Alberta and in much of
1 . v

Canada, various data are collected relating to perinatal and.

» ‘ ' ' - . :
postnatal history, biograpitical information on parents and family,

and results of developmental screens, utilized to agsess motor,
verbal and Cognitive skills of the child. Given these data, is it
possible for them te-be considered in relation to each? For example,

do children who fail a hearing screening test during the preschool

years exhibit a historical pattern of development which is different

from gﬂg_‘deveIOpmentcl' pattern of those possessing normal hearing

acuity? - Since 'these data are collected on a routine basis in the
k\

present systems, it w0uld be valuatle to know if the data provide any

prediction model for thg screening,; - both early and reliable, of
childhood hearing {impairment, which might be used to supplement the ™\’
pure-tone audiometric ‘screening - completed " in

-
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9

‘kindergarten. - This study, therefore, will examine the health h1story‘v'h'

VEras; it is present ln the publ1c health records of chlldren who passed

upthe kindergarten pure- tone }screen, 1n addltion to those who fa1led

5;f¥he failure group wlll be sub d1v1ded 1nto those who fa1led\pure tone,. ‘

'~test1ng unalaterale, bllaterally, those who failed 1mpedance only

*and/or those who failed both the pure tone énd impedance srreens. It'A\

K

o must be re1terated that this type of data can be valuable only as a -

1

"'supplementh to, rather than ‘a replacement for pure-tone audlometrlc

. screening.
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: ‘1r'f§Eﬁeral cdnsensus of the literature!that the earlier axdlagnosis can
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1mplemented ln -an attempt to m1n1m1ze the effects of the disordér'
 disabiliti

or more of the sk1lls they were presumably taught in.school. In

| L REVIEW OF THE LITERATURE

S o .
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l The need for early and rel1able 1dent1f1cqt1on of any disorder
[ -
wh1ch man1fests itself in ch1ldhood is an issue frequently dealt &1th

in the llterature,v Uhether the particular’ d1sorder of 1nterest be
.

N

4

one of .retardation, autism .or of a perceptual nature, it is the,

he establ1shed the earl1er formal and 1nfornal 1nterVent1on can he'*’i

f”yd m1976 Sklnner and Shelton, 1978;h Moores,‘ 1978).

gartlcularly , uc1d example of this trend is that of ¥ arhing

£ ' “

 subfle signs indicative ~of ‘many, learning d1sab1lities were not

identified frequent ly reaching”adulthoed heing non-fun tional in.one

- ¢

recent years, w1th 1ncreased research kfforts and the development of

' more  sensitive test1ng. 1nstruments, these« children are being

'identlfied eartier in }heir'academic lives, With-attempts being made -

“:Untlltpthe past detade, ’ ch1ldren posses lng»soft,

tex%provide remedial “instruction as éarly .as possible. Again, the

jusﬁification for this increased identification effort is the

minimization - of _ later detr1mental effects resulting fron the

1 disorder, in add1t1on to a greater degree of plast1c1ty durlng early '

,development;y After all, it is reasonahle to acknowledge the

~difficulty faced in prOViding compensatory and/or emed1al servlces

<&

i

at a young age if the disorder is not identtfied or detected. fOne
’ ‘ ‘ R e o
4 . )
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d15c1p11ne cont1nu1ng to strugg e with this very problem is that of

v audiology. Few " in the area wou1d argue against the need for early

identiffcation of a hear1ng impairment. Parving (19847 for examp]e,

an audio]og1st from Denmark a country which at present 1s making‘

great str1des in the remediationb_of this 1dent1f1cat1on prob]em,
3 c1tes' the need for 1mproved early detection an *identifi.

reduce ooth severity and frequency of d1sorders

psycho]ogica] and ‘mental- behav1or = The Canadia

wph11dhood Hear1ng Impairment (1984) set out se

re‘ommendat1ons.

dea11ng with ear]y )Qetection. 1nc1ud1ng the utitﬁzation of a highn >

- risk! register. and cited ‘the need- for - procedura] gu1de11nes for:. .

<

professionals in add1t1on to - the-needvfor an expansion$of.serv1ces a

partdCularly“‘in rural regions of the counzry.b In additional"studies,

N X ‘ ‘ . oS ' P
résearchers such as PéacOck and,Horow1tz (]98Pl‘a1so consideredﬂ.ﬁis“

need; - stating that early¢ detect1on is of paramount. 1mportance:to
’enab]e the proviston of suitable auditory aids to help 1in the
deveiopment ‘df .SpeECh 1anguage, and Tater, genera] educationaT
' deve1dpment These same authors. go on to discuss a study’ undertaken

by the Comm1ssion of the European Community (1979) which found that

fewer than 50% oﬁ congenitally deaf ch11dren_were diagnosed befgre‘ |

three years of"age ~ This finding should not be -taken Tight]} If

~ one takes the term "congen1ta11y deaf" 1in a. 11tera1 sense, it referSf

not to ch11dren possessing a part1a1 or\intermittent loss, but rather

to those whose hearing has not been functiona] for everyday purposes

g e
! } .

——

R
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s1nce\ birth (Sk Anner and Sne]ton. 1978) Nith increasing evidence

that the greatest degree of growth and development takes place within
the per1od from b1rth to three years of age (Caldwell, 1970), the
detrimenta] effects cof such f1nd1ngs cannot be overstated. Further
“to this po1nt, as long as e1ghteen years ago, Po1Tack (1967) stressed
“the 1mportance of fitting .a hearing 1mpa1red ch11d w1th a hearing aid’
as soon - as possible after 1dent1f1cat1on of the 1mpa1rment 'She’
~@€- ‘Continued. that -15 no case of congen1ta1 deafness shou]d this occur
 later than the age of six months . - | *
C]early. the need to 1dent1fy hearing 1mpa1rment as ear]y as
possib1e is agreed upon, whether it be ﬁor the _purposes of f1tt1ng an
- aid or for prov1d1ng educational and/or medica] 1ntervent1on (Joint .
s Cdmmittee on . Infant Hearing_ Position Statement, .]982).v The
| ftdifficulty Aar1ses 1uhen consider1ng .how, in fact, to meet thts need

o (F1tzZa1and and Zink, 1984).° This paper will attempt to address this J
: /

' prob]em of 1dent1f1cat1on and screenfng techniques. The 1nc1us1on of ///
these predictive factors in high risk. reg1sters used to 1dent1fy/

. T e . L 0
those chf]dren susceptible to such  disorders of hearing will be

1

considered, as will current screen1ng and d1agnost1c procedures

Their contr1butions and drawbacks will be d1scussed

Hearing Impairment and Related Factors
o , - , \\
. : » ) . a ' . " - ‘ .
The cause or etiology of a hearing impairment cannot always be

isolated (Sk1nner “and SheTton, 1978)., Frequent]y. a hear1ng

1mpa1rment will occur in the absdance of any other 1dent1f1ab1e



~aberration. - No ‘physical ~abnormality can be detected.vnor'can any

'other poss1Q1e ‘cause of the 1mpa1rment be p1npo1nted In fact,

: appro;1mate1y 30% of an hear1ng 1mpa1rment fa]ls 1nto this category.
qharacter1zed by unknown et1o1ogy (Bensberg and S1ge1man, 1976)

Th1s very fact makes any predict1on of a hear1ng 1mpa1rment in one

‘th1rd of a]] cases. ‘based on nothing more than: chanpe accurrence,g

1eav1ng two’ thirds ‘of cases at 1east part1a11y attr1:f"'w“ '

genetic, prenatal. per1nata1 or postnathT event of - t,__;
two th1rds of 'cases, approximately one tn\\d\ 1s genet1ca11y

transmitted 1eav1ng' one third attr1butab]e .to various 1nfec\1ons or

tr@umas experienced prior. to or near the time of birth (Figure 1)\\\g\;\

INSERT FIGURE 1 ABOUT HERE

) Genet1c Factors h : . : .

In the maaority of 1nstances of hearing 1mpa1rment attributab]e
"to genetic et1o1ogy. the 1mpa1red 1nd1v1dua1 otherwise deve]ops

.

_normally A(Moores,. ]978)f In tﬁese cases, the presence of a hearing

e
S~

. def1e1t is lsoIe1y’determ1ned by thevlawquf_genetjcs, that being the - .

expressivity of recessjve:“dhd dominant genes. For example, a child

disp1ay1ng recess1te congenital deafness is generally a child whose
parents - both have normal hear1ng but are, onfontunate]y, both

‘ carr1ers of the genes for deafness In rev1euﬁng’the simp]e ]aws

. wh1ch 'govern 1§e;ft1c transmission, 1t becomes clear exactly how th1s,.

sttuat on “occurs® Figure 2).

~
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Figure 1 has been removed due to inability to obtain copyright
permission. Figure 1 consisted of a distribution-figufe of

etiology of hearing impairment, including genetic, disease,

-« drugs and trauma.

v ~
From Hearing - Impairments in Young \Chﬂdr‘én‘ (p. 24), by A. Boothroyd,
1984, Prentice-Hall Inc. Copyright 1984 Prentice-Hall, =~

Lo



INSERT FIGURE 2 ABOUT HERE L
[ '

.

N

From this Figure, it can be seen, for a child whose parents are -

both hear1ng but do carry the gene for recess1ve-ﬂﬂ%fness, there

o exists a 25% risk that that child will be hearing impaired (hh).

_‘F1fty percent of resu]tant of fspring wou]d possess norma] hearing
| though remain carriers of the recessive gene (Hh). Finally, 25% of
: these - offspring ‘would ‘ 1ndeed exhibit some degree of hearing
’ 1mpa1rmenf " It {s -not, however, merely a s1ngle gene which
determ1nes the presence on dﬁsence of recessive congenita] deafness.

There - exist, in- fact thfrty to one hundred and fifty recessive genes

,for deafness present in the general population (Brown, 1967). Chung |

and ,Brown (1970) stated that of these, four or five relatively common
ones produce most cases .of recessive congenital deafness Therefore,
since the recessive genes .can occur at differing genetic loct, the
' 25% figure re1at1ng to the occurrence of recessive deafness is high.

It is fe1t, however, that one out of every four or 25% of persons in
the generai population is a'éqrrier for at least one recess19e gene
which has the potenfie1- of”resu1t1ng in childhood-deafness (Bronn,
1967), ~thus accounting for 40% of genetically transmitted early
’ch11dhood deafness. « _ | °

Constituting another 10 - 15% of those exhibiting early
..ch11dhoodu. hearing‘ -1m§gjrnent are those affected by‘ dominant
congenital deafness (Kon1gsnark, 1972). Invth1s,type of siduation,



FIGURE 2 Genetic Transmission of Hearing Impairment .
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only one gene, ‘dom1nant in nature, is needed:for the deficit to be

manifested. The manifestat1on of che” impairment, however; is

,fpartTaIIy governed by the concept of penetrance (Moores, 1978) This

'refers to the actual proportion of cases in which the d1sorder is

manifested even in the presence of the dom1nant gene. For examp]e, a

ch1ld being born to parents one of whom was hearing impaired, that

chi{gryould have a 50“ chance of being heacing impaired (Figure 3)
. '&”

— ] K’

Q

INSERT FIGURE 3 ABOUT HERE

——

In‘. actuality, the nroport1on 15 somewhat Jlower than &0%.

Consider, for example, Haardenbefg's Syndrome, a condif1on

characterized by widely  set apart eyes and a streak of white hair,

above, the forehead, 'an&A'often, a congenital hearing impairment.

- 0ddly enough, though the dominant gene for deafnesS is present, a

hear1ng impairment 1s‘man1fested in only 20% of cases (Brown, 1967).
In rounding out this cons1derat1on of genetically determined

hear1ng 1mpa1rments. attention should be brought to another syndrome

wh1ch is frequently accompanied by a congenital conduct tve hearing'

loss. Treacher-Co]11nS . Syndrome results 1in the malformation or

1.

absence of the external ear and incomplete formation of the externq1‘

¥

.-ear canal. Frequently the middle ear 1is also affected in

Treacher7C0111ns Syndrome.' *



FIGURE 3 Genetic Transmission of Hearing Impaired (2)
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- 'Other Related Factors

As previously stated, the reﬁain1ng factors and . conditions
associated . with childhood hearing 1impairment can ‘occur edither
'prenata11y. perinatally or postnatally.. ~ - '

Accord1hg‘ to 1972-73 statistics (Hudgins, 1973), maternal
rubella accounts for the largest proportion of non-hereditary cqsés

of -chi1dhood hearirg 1mpa1rmen%ﬁdeble'1).

[

. INSERT TABLE 1 ABOUT HERE

The contraction “of maternal rubella within the first trimester
of pregnancy, or, on occaé1on, 1afer in pregnancy, can reéul;,1n
damiage to the unborn child. ~ The severity of this condftion,
depending on when it is contracted by tpe mother can actha]ly result
in" the death of the fetus, by crossing the placental barrier and
attacking the growing cells. Areas most frequently involved are the
" eyes, ears and heart, though hepat1t1s. anemia and disturbed bone
deveIOpmént have also been “reported fHardy.anq Bord]ey, 1973). In
aj3973. Hardy and Bofdley studied three: h‘ndned confirmed cases of
rubella and reported that 40% of qpsfe did, in fact, manifest some
degree of hearing 1mpa1rment, wh11e 25% had heart defects, 20% had

visual abnormalities, 60% showed slow. motor development and 50%



TABLE ) - S - "
1972-73 Statistics ‘on Etiology : o
CATEGORY NUMBER (PERCENTAGE
Acquired deafness ' 95 . 45,03
.Rubella 51 24.17
- Blood Incompatibi]ity 14 6.64
Prematurity 12 _ - 5,69
JMeningitis : 8 : 379
“Other . 6 -7 2.84
Congenita) T o . 22,75

Unknown , 68 ‘ 32.23

d

‘ Note: Adapted from Educating the Deaf: Psychology, Principles and
Practices (p. 84), by D. Moores, 1978, U.S.A.: Houghton-Mifflin.
Copyright 1978 by Houghton-Mifflin Company. :

ke ]
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displayed poor physical deveVepM’nt. A nearing impairment resylting
from - maternal rubella is genera‘Jy sensorineural in nature, rendering

ft untreatable through surgery. X

4 One difficulty which arises when attempting to use maternal
rubella as a predictor of hearing tmpatrment in the infant is the
fact that frequently the woman is unaware that she has cgptracted the
disease. Hardy. Haskins. Hardy and Shimiz (1973), feund that as many

as 37%- of infected mothers ware not aware that they had contracted -

the4 rubella virus until it was confirmed by routine Iaboratory |
tests, Thus, ;many}}cases go undetected, and 1in all likelihoody:-
aceeuﬂtlufor a sizable proportion of those cases precipitated‘hy
ﬂntnOWn causes., | ‘ | | |
Accounting for a somewhet lower proportion of atquired.hearing
impairment is Rh i:lood incompatibility (Moores, [1978).  This
sifuaficn//gceurs in 1instances in which the mother's-blood is Rh
negative, while the newborn's is Rh positice. Though ‘nag critical
in the first nor often the seqdnd pregnancy, by the thind«pregnancy
the mother's body_ has. had th obportunity to build up antibodies
designed to -kill Rh positive céiis. with‘imnrovedfmedical services,
this situation can gene;ally ‘be compensated for), however, if left
] undetected, - ¢an result- in a significant sensorineural hearing™
—'““\\\impairment (Bensberg and Sigelman, 1976). c_
| //” Another condition which is on the decline due to increased
/ medical knowledge is meningitis (Hoores, 1978). At one time,

“meningitis alone accounted for 27% of'aLi'thildhood,dea?ness. It can
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be - transm1tted via a8 variety. of 1nfcctious agenga 1nc|ud1ng bactoria.v
- fungi, virus and spirochaetes (Kelly. '1964), Apprpximately 50% of-.

all cases of men1n91£1s occur in ch1ldren under the age of five
years. } and it continues to be the Ieading causal faator ‘of

&

non-congenital school aged hearing 1mpa1rment (Hudgins, 1973)
~ Though there ex1st many other conditions which can result o |

ring impdirment (mqmps. measles. scarlet fever.vwhggpjng cougn,

congenital syph1lis)hlwhen contracted in utero, infancy or early

. o
. childhood, they account for onTy a small proportion of reported chs&ﬁ

(Bensberg and Sigelman 1976): - - ' ' N
': : >
The relatfon of all these previously cited factors to hearing

X ' :

'jmpairment appears to ..be conclusive and reliable. This {s

undoubtedly due to the great amount of study and gvaluation of

medical records-over a lengthy time' period. Unfortunately, this does

not hold frug for all factors th0q§pt—to‘bE'related to childhood

hearing impairment. For example.y the controversy surrounding

prematurity as a cauéal factor continues to rage on. Desmond and .

,'Rudolph (1970) concluded that such factors as féwer socioeconomic

/

Status. poor prenatal care, maternal usage of drugs, alcohol and K

tobacco are all assoc1ated with prematurity. | Furthermore, the
under-developed child is more vulnerable to injury during the birth
process, 1nclud1ng 1ntracranial bleeding and anoxia. It is felt that

ariy one or combination of these factors could indéed result in a

~ hearing impairﬁeht, Vrather thapf' the .deficit being directl&

attributable to prematurity per se, - ‘ *

8
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Trends For The Future

. S ' oy
”; If any of these factors are: to be ut1l1zed as high risk cr1ter1a

for early chlldhood hearlng 1mpairment, screening procedures*wh1ch
tap proaected 1nc1dence rates ‘and acknowledge the advancement of
o med1c1ne must -be- developed For.example,ylt may he predicted that «
| ’the '1nc1dence' of hearing 1mpa1rment due to Rh’ 1nconpat1b1l1ty w1ll~,»
‘ »decline due to 1mproved ‘health care and prenatal mon1tor1ng, and thus
‘;';',' alter the ‘empha§1s ~that detect1on‘of th15»cond1t1on is given in an
| identlflcatioh“'programe. lt 'is not,vhowever, an”easy»tash to nake
rel15ble pred1ctlons of th1s type. The dlscouery‘of penicillln as am
'example, produced ,pred1ct1ons that 'sthef incgdence ot» hearing
id 1mpa1rment due to coﬁﬁbnltal syph1l1s would decl1ne s1gn1f1cantl%}§
At that po1nt in t1me, researchers had no 1hd1cat10n that - ‘a change in
sexual moral1ty w S about to occur. With a new wave of l1beral1sm,
sexualﬂ act1v1ty among unmarr1ed couples 1ncreased thus’ 1ncreas1ng S
the opportunity to contract syph1lis:\wh1le a: the'sane t1me oral
contraceptwves bégan to replace the condom as a pr1nary b1rth control
method." Therefore,‘ rathervthan decreas1ng in numoer, the number of
‘hearing~ impalrments as a‘m result  of congen1tal syphilis actually
increased due to external inf luences wh1ch were’ neither expected or
pred1ctable (Bensberg and S1gelman, 1976) | |

e
It can be eas1ly d1scerned from thlS prev1ous dv' uss1on of

factors that there does 1ndeed ex1st a large var1ety of assoc1ated

il

factors; some of which are more pred1ct1ve of hear1ng 1mpa1rment than

}others; ~ The questlon,ryet to‘be examined is one 6f how to organize



18,

Iy ) N : : N

these 1data 1nto a manageahble framewor< which can be implemented in".
facilities prqv1ding infant and preschool healthrservice.. This,has.
in , fact, been attempted .through the utilization of high_'risk
.registers Aand: screenjng procedures, with early,identification.being,

-

the end goal..
. High R1Sk Registers and Screening R;pcedur ﬁg
One "cannot adequately discuss hearing screening ﬁrocedures'
without . first examining -the use ‘of" hian riskf,registers; "fhe
implementation of ,screeningv' programs useq ito .detect hearing
impairment has. been ,decumeﬂtea in the literature since 1967. Since
its appearance at that time, it took only atwe years for early
researchers 'in~ this area to realize the need‘for high risk registers
‘to be‘usedbin conjunction With’the scneening pfotedure, in an;attempt
to reduce;?the  massive numbers of ehildnen being screened (Denns.and
 Hemenway, 1969).  In both Canada and the United States, high risk
registers_ for ,hearing impairment have undergone substantiai revision
‘'since their incention'some eighteen yeans age. At pkesent; as iar’as =
the current literature would indicate North‘ﬂmerica is utiiiZing%a
register set forth in 1982 by the Joint Conmittee on Infant Hearing,

o T

WhiEh . was presented in  their position statement pertaining to

identifitationa of hearing impairment v(1983). Those facters cited
were also tited and advocated by the Task Force on Childhood Hearing
‘Impairment ‘.(1984) Th1S Joint Conmittee, . consisting of
_srepresentatiVes from pediatrics, otolaryngology, nurSing andaspeech
and ianguage; generated the follow1ng to serve as the basis for a;'

high risk register to be utilized in the.identification process:

B
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“impatrment.  The Mkelthood of 1t identifying a child at risk

9.

v ot

Fam11y'htstory'0f childfiood hearing impairment.

This category - would presumab1y 1dent1fy those ]0-‘f’ 15% of .

children who are at risk “for dominant ch11dhood deafness, as one

fam11y ‘menber at some point wou1d have manifested a hearing

for.  recessive ch11dhood deafness would be expected.. to be

somewhat | ]ess, as. the recessive gene may have been passed down"

through severa1 generatfons without .any man1festat1on of the

1mpa1rment

Congenital prenatal and perinatal nfection (rubel]a, herpes,

syphffis) — o \. . ‘ _
It i} reasonable to 1nfer that this ftem would detect those

ch11dren whose mothers had contracted an 1nfection‘dur1ng the

’"course,zof‘her‘pregnancy. As noted prevfous]y, though, it is not.

unusual for a woman to be unaware that 'she(had.contracted:

rubella for examo1e In the case of herpes and syphi]is, is 4t

not rea]istic to assume that a s1zab1e proport1on of women wou]d

be re]uctant to report contracting the disease whea asked by a'

c11n1c ‘nurse pr hospital screener? Therefore there may exist a

-

larger number. of undetected risk cases resu]ting fron ‘

1nfect10ns.

Anatomic maiformat1ons'of the head or neck.

. JU—

¢

" In re]at1on to the prediction factors discussed earlier, this

category wou%ﬁ encompass <those children d1sp1ay1ng various
syndromes wh1ch involve abnorma11t1es of the ear, tongue, lip

and pa]ate. ‘ v “v ' faiﬁ



4. Bacterial meningitis.

5. Birthweight under 1500 grams.
6. Hyperbilirubinemra levels.
7. Severev asphyxia which may include infants with Apgar'scores of

zero 'to three or who'.fail to ingtitute resplration by ten

20,

minutes and  those - with g}poton1a pers1stlng past two hours of;

~age.

Items 5, 6 and 7 fall.dnto a group of characteristics which are

associated with prematurltx, though caﬁ occur in a full term bahy. -

In théfbast, high risk ce§ﬁsters have lumped these together under the

risk item _prematurity. however, recent studies have indicated it is.

not the prematurity per se which causes the ﬁearlng inpairment, bhut .

3 e

-drather, 4certa1n cond1t10ns associated with prematurIty. A prenature
child, - for. example, is more vulnerable to b1rth 1n3ury, anoxia wh1ch
,.may in turn resu't 1n a hearlqg impairment (Moores, 1978). 1

This h1gh risk. reg1ster appearsﬂﬁgaddress most of those" factors
“which have some degree of predictive value. It is clear, however,
that a register such as this is apt to miss those chlldren;suffering

' _from impairments attributed to recessive congenital deafness, to some

degree those resulting from rusella and other matetnal.lnfections,

Y

and finally, those resultlng from an unknown etiology. If one was toe

_caltulate the percentage of hearing impairments which -could go -

undetected as a resul‘ the number would he a d1s"oncert1ng 56% hased
: e

on Moores (1978) 1nc1dence levels. o
| Any child manrfestIng at least one of the items included in this

~high risk register would be cOnsidered a potential candidate for



early chiidhood hearing impairment. Once-identified'as suoh several

outcomes may occur, Prior to the 1982 position statement issued by
“the Joint Cmgpittee,’ Canada’ s recommendations for” iaentification of
' hearing impairment included” the utilization of a high risk registér
resembiing that which was later set forth by the Cormittee (Jacobson,
1979) In addition, the following statement was made. "As a
supp]ement to ~ the high risk register, ‘an agency may vemploy

behavioural screening testS'(Jacobgon, 1979, p. 204).

21,

-In- 1982, the Joint Committee provided expanded guidelines, .

tough still ndt specifying the “type of testing to el

follow—up. ‘ In'general‘terms, they stated that any child manifesting .

any of the items found on the high.risk register‘should undergo az

hearing*-screening under the supervi51on of an audiologist optimally

by three months of age, The type of screening device whicﬁ'shoold be

utilized' was not specified, other than' to say it should include -

behavioural observation or Heiectrophysioiogic responses to sound,

For ° those ‘children failing the screening, ' the Joint Comittee

recommended a diagnostic evaluation of hearing.  Thus, a child

failing tne screeningvshould by six months - of .age, be involved in:
l. General physical examination and history including: |

a) examination of head and neck ' ‘ .

oy
<3

_ b) otoscopy or otomicroscopy,
c) identification of physicai abnormalities
d)ﬂﬁiaboratory tests for perinatal infections
2. Comprehensive audiological examination

a) -behavioural history
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~ ') behavioural observation audiometfy
T ¢) tgsting of auditory evokgdhpotenfials
In - addition to these, the following. evaluation should be
completed‘periodicallyvafter the age of six months., ¢ |
1. Communication skfrls
-2. Acoustic Impedance )
3. Developmental Testing
Due to theucelétively.shbrt time period since the publication,of i
this ~positibh paper, there is little évaluative data'preﬁent in the’
fiferature which deals with the implications of the statement., Of
that which does ekist; hoth advantages and disadvantages of the
napdmmendétions can-gtbé seen, AStejn, Clark and Kraus ‘(1984)
cohsidered infants in 'néoﬁatal fntensive care units as compared to
those .atfending well‘ baby ‘clinféé. They reported that of those
children beihg fdlfowed by intensi!eicare units, the most frequently
reported; risk factor for hearing impairment was birthweight less than
fifteen hundred grams, while infegpion, méningitfs and family history v
were the most frequentiy cited 'facfﬁféf for those childreo beingl;
followed by_well baby facilitigs. fHorebQérZ'fHey‘found thaf oVerali; '
the cause —eof nthe hearing impairment.coqtg nbt‘be identified throqgh.m‘
either “hospital - records or parent fntef&fews 1h 29,5% of the caseg.
_This statisfﬁé r@ée to 46.5% when ;ohsidering.the wel! baby'grdup’
alone. Thus;.their results conFur with the prerégs estimate of the
numbers: of ca§é§'goidg uﬁqFtécted by a high risk regfster.
An- additional sigﬁificant finding of thé Stein‘ef al. (1984)‘

study, relates to the age of sintervention. Tﬁé Joint‘Committee*s_

e

4
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- position paper (19835Vstressed the' need ,for fdentifjcation of hearing

<Ea,qirment prior to the age of six months. This is‘to ensure that
1ntervention can occur to the earliest possible opportunity. Stein,
found that on]y 11% of their sample was identified and enrolled in
some . type of intervention program by the age of six months, They
. found, 1n;fact, that the median age for this to occur was in reglity,
| closer to the eiohteen month range, re;ardless of whether the‘loss 0
was detected by an 1ntensive are unit or a well ‘baby clinic. Why is
this the case?‘ These researchers offered no answers to that quest1on
other than a. lower socioeconomic Ievel of their sample. There do,
however, exist‘ other possibilities. Is it not possible that the
'screening wh1ch was carried out was not done so under the superv1sion
of an audiologist -as was suggested by_the Joint Comm1ttee?l There
s were no guidelines relating to what qualifications the tester should
: WpOSSE?S 1n’the absence of an on-Site'audiologist. _SeCondly, since no
specific . tests or testing procedures uere def%ned‘or explained, fs it
not possible that unreliable or tnval1d testing was to blame7 These
are Just two issues in great ‘need of further 1nvest1gat1on.

Parving, (1984) addressed s1m1lar issues to,that of the‘Stein,
et al., (1984) study in his own research, Through the use of
questionnaires distrjbuted to parents of hearing impaired children,
Parvin§ generated the following conclusions based on his sample:

1. In 59% of cases, the parents were the first to suspect the
“child's hearing loss, with family history being the moSt{tl,
~: frequently cited indicator. |
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2. In only 13% of cases, did those hearing impaired children fail
the screening. ‘
”3.> Sixteen - percent of the children were registered assﬂighrrisk.
thus Parving concluded that the registry was highly inefficient.
4. In 43% of insténces, ‘a period of at Iéast four weeks aassed
between the first suspicion of the loss and any vdlid
audiological testing, with,59%'of those delays heing attr15uted
to lack of belief in parents' reports on the part of thé healtﬁ
-professional,
‘5, . “The fedian- age for a hearing threshold assessment was twenty :
months.
6. Only 33% ;of those hearing impaired children were diagnosed as
such by one §ear of age. |
Parving--(1984), on the basis of this data concluded that
_fdentification of the hearing impa%rment, in most cases, was
unacceptably late. Moreover, Parving statedi;/‘
This scbeening —by— the parents exhibits a
methodological sensitivity that . equals that of
many systematic hearing screening. procedures,
Although one of  the, important effects of the
systematic hearing screening procedures may be an
increased awareness of auditory function, it may
on the other hand give rise to a dangerous false
- security of intact hearing based on a false pass
of the screening test (Parving, 1984, p. 114).
In cohsideration .of these statements, it becomes clear that
. seVe;él problems remain yet unresolved:s Included among these. is the
%nefficiency of high risk registers in the detection of some factors
predictive of a hearing impairment. Improperly trained staff and -
‘poor testing procedures have also gdme under attack, In respect to'

;’4



the latter of these, it s crucial to evaluate the difficulty and
expense involved 1in the 1mplementation of many o% the testing
| procedures. . Alexander, Coulling and Coulling (1976), in addition to
inadequately trained testers, offered poor testieg environments and
the low incidence of hearing tmpairment:as explanations for these
difficulties. Thus, prior to the estahlishment of a hearing

screening program, it  1s essential that the verious testing options

and protocols be examined in detail to meet with the needs of Soth’

K

the target population and the facility providing the service. For
example. the Joint Committees' position statement (1983) recommended
eitﬁeﬁ behavioural or electrophysiological o%servation of responses
to sound. Iq 4what ;ways, using what equipmenf can this be beet
achieved? | .

Qfﬁ Behavioural observation audiometry; according to Alperti, dee,
Corein, Riko and ASrambvith (1983),. has been the most frequently
utilized form of )screening for hearing impairment: Two distinct
aﬁvanteges of this technique include simplicity\ and short
administration time. The major. drawback however,'is that this method
has, in the past, generated high false negative rates. Alberti et
al., reported that these have been as low as 40% and as: high as 74%.

Why is it that such a larger proportion of hearing 1mpa1red children

25,

pass. the screening undetected? This is a complex question for wh1ch

the possible explanations are equally as complex. In consideration

of the literature on behavioural testing, one characteristic and .

-qoss1ble explanatioh‘ becomes dominant. There _appears to be very

little consistency across . screening programs. in the type of



behavioural te§§1ng being completed, the stimulus and response
criteria or the scoring proce&ures. Secondly, recommended testing

devices and procedures change with the various ages of the‘populat1on
being screened. - Perhaps a few examp]és w111 11lustrate these two
po1nt§ more c1ear1y, Peacock and Horowitz (1983) discussed
procedures for hearing screenings which are being utilized in the
‘United Kingdom. In their opinion, the ideal age to carry oufhth1s
sereening 1s “e1ght months, at which time a localization test should
- be administeted. They described this behavioural test as a-simple
one, though one easily invalidated. .In short, this type of téstihg

1

involves placing the baby being screened on the mother's knee,
creating a bored state, and m;;1toriﬁb the baby's responses to sounds
produced by various tests. Thé;; test, intlude:
1. a cup stroked gently -with a spoon
2. a high frequency rattle
3.  a repeated /s/ sound
4. an "oo" vocalization
These stimuli are presented out of the child's visual field\at
40 dB, at .a distance of one meter from the ear and on the same

~ horizontal plane as the ear. According to these researchers, a

positive or passing response would be any localization to the sound

source by the baby. Eye glances or random head movemehts however, do

not constitute a passing response. Peacock and Horowitz did provide

some words of caution when administering this test. They stated that

the 40 dB threshold 1level {s difficult to achieve and requires

constant practice. Presumably, thén, it would be adversely affected

-
N <}
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hy ambient room noise. They also stated that babies at this age are

unable to ‘locafizé sound ahove or belqw the horizontal plane of the

ear, . Additional conside#‘tions which arise are unintentional cueing

through shadows or accidentally. re-entering the bady's field of

27.

vision, fhey feel 1n sbhpfﬁ ;ﬂé'u"ever. that these tests do indeed -

provide very accurate ;resudti,;@hqf should not be replaced by other

. * P . *
such -devices as cradle or crib 1nd1cators. Jacobson and Morehouse

.(1984) agree with this latter point; In their discussion of |

behavioural screeniﬁg, *@st considered the utility of an automated
. behavioural screening instrument , fhe Crib-0-Gram, With respect to
their partitulaé samble,'thej'found it to be sensitive to only SZ%'of
-hearing impaired  children; . whereas Hénchen“(1977), cited " the
Crib-O-Gra;“ as having good reliability aﬁd validity and being a

useful tool for otherwise unresponsive children.

Shepard (1983) feported 'significantlj “better results with a

similar automated device named the Linco-Bennett Auditory Response

Cradle. In his pilot stﬁdy, Shepard utilized 3 high risk register in
conjunction with multiple channels of behavioural respohses which

were somewhat ‘more clearly defined than those utili;ed by Peacock and

Horowitz (1983). Shepard used three independent motor and two

respiratbry response channgls which ﬁbnitoreg total body movemeﬁt,
_head jerk or sgértle response; head turn, respiratory and cardiat
" reactions to sound presentations. The‘ téchﬁical details of this
system are beyond thé'scope.of this paper, but are well dotuménted in

Shepard's article.



As an outcome of Shepard's (1983) study, he cohduded that the
implementation of the response cradle was a cost efficient program,
which when used in conjudct1en w1th‘a high r1sk register, was able to
provide optimum detect1on of hearing 1mpa1red ch11dren who might
otherwise pass undetected through less sophist1cated screening

methods. Shepard also stressed " the apprgpr1ateness of using this

device with newborns, unlike many other behavioural methods-which

remain ‘relat1ve1y unreliable unti1 the child 15.at least six months

of age (Peacock and Horowitz, 1983; Shepard, 13@35 ~An example of .

th1s is the use of pure-tone aud1ometry. used routinely with ch11dren

of three years and o1der : : ¢ <

It can be seen that among the numerous techniques being
utilized, 1ittle uniformity exists.  Behavioural observatibn
' techniques can range from the»yt111zat1on of calibrated rattle to a

sophistic&ted automated device;' likewise responses can vafy between

an acceptance of . eye 'movement. non acceptance of eye movement to

cardiac and re5p1ratory alterations (Table 2). \

INSERT TABLE;& ABOUT HERE

)

screening test for young children, this being as a response to the

b

»

-

. Jacobson (1§79) in an attempt to provi degree of%/”/y
uniformity, published a suggested protoco] 8 behavioural hearing
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. Table 2 has becn removed due to inabiligy to obtain copyright permisaion.
Table 2 outlincd age and stimulus guidelines for hearxng screening -

-

techniqual.

Vel pon Early ldent1f1cat1 of Hemn Loss (p. 82), by G.T.
Mencher, 1976, S‘w1t:zer1and‘ E:rger. Copyr ght 1976 by. S Karger.l

o~

(Y



lack of consistency amood program proceddPes,’ Hei;iipuiaoedfthe -

following: o h"ffw‘ '

1. Test Stimulus o
A’ rahdom noise haviﬁg a low--frequency attenuation of 30 dB;" o
This® would presumably leave the actual stimulus iten W to the - )

v

tester “as long as it qualified under this’ guideline‘

dr
- VN

2. Infant Response ’>_.. o .

Any generalized body movement which involves more than one 11mb

"and is accompanied by some form of eye' movement . o

3. Scoring Griteria o
: To be controlled byJAie of two methods:
*a)- scorer does not know when toe stimuli is presented
b) two independen{ scorers
4, Pre Test State
Jacobson stressed the pre-test state of the child would depend - -
on toe particular sti@qlus deing utiiized but should.*in all
cases, betoontrolied or described in speci}ic terms.
5. Test Environment “ e : h ! ’
Some measure of ambient rodm noise should be'taken.
~These guidelines then, could be applied to either autgmated or
non-automated“devices, startle, iocalization or behaviourally toained
\respooses and an alert ‘or sleeping pre-test state. The critical fsA
- factor would appear to be the strict adherence 'to the Operationaliy

defined procedures, of scoring, }espdﬁse judgement and test

administration. ; ) | .: —- ' —

x



Behavioural observat1on techn1ques are. not the only tﬁg@,of
testing wh1ch is currently be1ng 1mplemented in hear1ng screen1ng

programs. One of ‘the newer techn1ques is that of us1ng Aud1toryp~

. ﬁﬂ Brainstem Responses (ABR) asva _u screen1ng tool (Hoo<s and Webet,

,

1984) In ‘the past th1s has been a procedure more commonly ut111zed'
as - a d1agnost1c too] The méaor,drawback to u51ng ABR as.an early

'screening devicer,is ‘that due to the immaturity of the”neurologital_' :

system at tHfs age; there cantbe‘a~high-rate‘0f false pos#ttVes. In -

the past few years this type of test1ng has ut1|1zed ‘bone conduct1on‘_

as‘ well -as a1r conduct1on tests.k Hoo<s.and Neber‘felt that;as‘the '

DV

soph1st1cat4on of bhone conduct1on ABR 1mproves, it will become a

¥

feas1ble technlque to use w1th premature and at r1§k ch11dren., This
O :

would be ’benef1c1al in two ways, F1rstly, 1t wwuld serve to reduce

the ‘number ~ of false'positivesvwnich ‘are common in-air COHdUCthﬂ.ABR

- testjng. Secondly, being{ able to Conpare air”andvbone conductfon_‘

| results, ‘the type of |oss could be determ]ned As'agreSult, the need(o'

for cont1nued retest1ng of conduct1ve losses Gould be e]imina€Ed.and'
a monitor ng program of follow-up be implemented. Conseﬁuently, in
tlme, a great deal of money could be, saved from the decrease‘1n' s

oA

numbers  of repeated ‘screening. _ Jacobson .and Horehouse (1983),

- cgncurred with ‘this view, and stated that if appropriate testing _”
o protOCOf was .utilized,»fABRfcdu}dtbe a ValidAsCreening device. Onte

iv,‘again'dacobson'called‘for'control in testing.

Finany’uyde, Riko, Corbmﬂ{so and Alberti (1984) reported

similar v f1nd1ngs "us1ng ABR ‘as a screen1ng procedure., These
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fﬁresearchens felt that due to the inadequacies inherent in behaviourél

~te§ts these ‘cannot be used to val1date ABR, thus nornaﬁlVe~data mey

become problematlc. In summary, however, they too felt that ABR is-

nan excellent © estimator of perceptual thresnolds and remains

: rélétively ’eésy fo carryvontdas'the infant is in‘a'sleeping‘pre-test
Cstate. S

Unfortunately, 'howeVer, not vall ‘facilities are equ1pped w1th

“»

- such sensitive detection devices. This is the case with most publ1c

3.

“health facilities in Alberta. Many pupitc healthvcl1n1cs rout1nelyA‘

N

conduct. well;baby clinlcs, at which time developmental’testing is

completed, " “Between age 56 and 70 mqnths,'audiometrit screening.is_xe

_conducted.  For the purposes of ~ this study, it will hereafter be

referred to ’as‘a‘ kindergarten audiometric screen. This involves.

pure-tone air conduction testing which is carried out‘by nursing

_ , | - . ) |
~staff,  health aides or the speecﬁflanguage pathologist. In 1982,

© Health and welfare Canada est 1)l1shed guldellnes for th1s type of

scrgenlng procedure. . These gu1de11nes, similar tg those ?later
imbosed by the American'Speech and Hearing Association. (1985)';;ate:u’
1. Ind1v1dual as opposed to grojp screenlng 15 recommendedgg

. | Pure tone signals shallfbe used. ' |

"~ Test frequenc1es shall be 1000 Hz, 2000 Hz, and 4000 Hz. -

Lo w- N

and 2000 Hz and’25 dB at 4000 Hz.

5. ’7Fa1lure to’ respond to the recommended screenxn@ levels at any
/ ,
frequency in either ear-shall const1tute fallure.

+ Screening levels shall- be 20 dB Hl (‘e; ANSI 1969) at 1000 HZ‘
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6. A1l failures should be rescreened preférab1y within the same
- sess1on wh1ch they failed but definite]y within one week after -
the initial fa11ure.

*
.

7. Failures "on rescreening shou1d be referred for audio]ogic .
eva]uat1on by an audio]ogist v _
The following referra] priority for aud1o]ogic eva]uation is
recommended: | ‘
a) JBinaural Toss in hoth ears at all frequencies

b) B1haura1 loss at 1000 or 2000 Hz only

-y
2T
LR

c) Monaura] Toss at all frequencies
3@&) Monaura] loss at 1000 and 2000 Hz only
- e) Binaural or monaura] loss at 4000 Hz only

'\\.
In add1t1on to these guide]ines, the expert group for Hea]th and

weltare Canada (1982) also discussed -some pertinent procedural
considenations.~ Fo]]dwfng ASHA gyide]fnes, the group called for
these 1dent1ficétion programs to be conducted or sUpehvised by an.
audiologist, h0pefuﬂ1y 'e11m1n§!!pg the 1nia1idation of - testing whenv'
adm1nistered by 1nadequate]y trained §%aff The group also stressed

_ the; need fon”‘ careful  instruction, inc]uding emphasizing the
1mportance of reSponéing gfright away even when the beep sounds far
away (ASHA, 1082, e. F4). In 'addftion to these aforement foned

' cons1derat1ons, the expert ?group pointed out the 1mportance of the

-testing environment. Ambient ‘room noise can easily affect test:

-
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résults, and- in ‘most ca;hs, adversely, Calipfatibn dnd maintenance
of the audiohéter ytilfied for séreening must also he ensured.

In some Alverta health units,.acoustic,immjttance'sctgeﬁing'gf
middle éar‘ function is completed iﬁ "addition to the pure-tone
audiometric screen. The Ameeitan. §peeéh and Hearing Association..
._ (1979) has  put ,fo;fh guidelfnes' governing this type of screening
prbcedure; The pufpose _of‘ these guidelimes was to recommg?dﬁ
_procedﬂres and parameters for accomplishing fast* and ,efficient‘

identification of middie-ear dysfunction. The  procedural

considerations eétablis_hed by ASHA included:- ! ' ’
1. These ~ programs should begwuﬁdgy the dird® supervision of

appropriately qualified profe§§%$nals, in@luding aqgiologists,
: physicians aqnd speéth-language,Q@thologists. |

2. Ihe stréening procedures ~Should 'be administered annually to
'ﬁhildren of nursery-schopl age through grade~ five. Routihe .
screening for chfldren, younger»than}segpn*months of}age is‘not
recdmmended. | |

3.- Appropriate cilidration of equipmént must hé ensured,

4, An -automatfc"constént-rate pump system with a recording system
is recommended. o ) _

. 5. The 'recormended air pressure should cover a minimum of +100 to

L -300 m. Hp0. -

"6. A low frequepﬁy prdbé-tone hetween 220 and 300 Hz s

| ;etgmmended. o . o |

The recomﬁended eliciting signal is a pure-toné of 1000 Hz.
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8. Levels recommended are a 100 dB HL signal for gontra]ater%]
'stimu]§t1on or a 105 dB SPL signal for ipsilateral stimulation.

9; 'The-. acoustic reflex test should be “administered at the
tyﬁpanogram péak pféssure point. , | |
_]O..,For scréen1ng‘ pUrposés, middie ear pressure, and pre§énce drr
absence of the acoustic/reflex, are the only facForsﬁﬁnvo1ved in
reférral “eriterta. Pass/fail criteria can be seen in the

- following chart (Figure 4).

INSERT FIGURE 4 ABOUT HERE

———

ASHA* recommends the utilization of ‘the following chart to
approprTate]yqdeq1 with tympanometric testing (Figure 5). o

INSERT FIGURE 5. ABOUT HERE -

Thése gy1de11ne$‘are followed by some héa1th units in A1befta.

C]early, 'many screening devices exist, each. possessing
advantages and disadvantagés. - The bulk .of‘ the 11terature.wduld -,
suggest'_that the behavjoqra] observat ion _téchniques- sufferA from

problems 1nclpd1ng poorly defined stimuld fand response criteria,



FIGURE 4 Middle Ear Screening Criteria

W
iz

- ————— s - = mam e - oo ———— -

-— c e e e .

Classification . Results of Inftis) Screen Disposition
Ao PASS © Middle-ear Pressure Cleared, no return
tormal* or

Mildly positive/
negative®** and

. . Acoustic Relfex
- Presentsse
. i N N . . * . N
Il. AT RISK® ©° Middle-ear Pressure - Retest in 3 - 5 weeks
© - Abnormalewe a) If Tymp. and AR
(and Acoustic Reflex _ fall into Class I,
present or Acoustic PASS
Q Reflex Absent (and b) If Tymp. or AR
middle-ear pressure remain in Class |}
normal or mildly ! FAIL and refer.
. positive/neqative) 2
VO, FAIL Middle-ear Pressure . Refer : : v
\ . Abnormal and o
o Acoustic Reflex ' : &
Absent g
Ry .
IV, Questionable ; Non-compliant Retest
behavior

¢ Normal: Pressure peak fn range ? som HZO.
oy
i Mildly Positive/Negative- +50 to 100 mm nzo -50 to -200mm H 0.

***  Present: Peén or meter needle deflection judged to be comcident
‘with the reflex eliciting stimulus at JJevels of 100 d8 HL
*for contralateral stimulation, 105 dB- SPL for ipsilateral
stimulatfon at 1000 H2

':" Abnormal peak outside the ranges described for Classincatmn 1.

—

-~
]

~  Adapted from American Speech and Hearlng Association. (p. 286), 1979.
"~ Copyright 1979 by ASHA
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‘Figure 5 has been {emoyed due to §pab111ty to‘ogtaxn ggpyright

permission. Figure 5 depicted referral ﬁrocedﬁres following an

1] ’ L3 X i3 L]
;e initial hearing screening.

P

From American Speech and Hear ing Association (p. 287), 1979.
Copyright 1979 by ASHA. . ' _ ) P

IS . v ,
/ ’ :

/
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inadequately trained testers, and‘podr scoring techniques, They are,

however, quick and inexpensive to administer.

| _ It would . appear that as more effort is put into the.development
of improved screen1ng techniques, Auditory Brainstem Response testing
will come to the fore. This technique is the most frequently cited

k]

technique seen ‘as having the potential to be a feasible part'Of a

hearing screening program, eSpecially with those children too yéUng}

to respond reliably to pure-tone audiometry which s used ‘in
~conjunction with routine impedance testing to screen older.children

~ (Cox and Lloyd, 1976).

- Summary

38,

The prediction of a hearing impairment is not a simple task. It‘

| involves . the considerat1on of many factors 1nclud1ng etiolagy of the
impairment. Since in 30%‘ of 1nstances, the cause of a hearing
}impairment- is un(mown, the accuracy of any prediction on the tasis of
etioldgy ‘alone is - seriously decreased ' "The prediction factors
"generated through the study of" et1ology have been put into the

framework of high risk registers jn an attempt to identify at least

some . of those at risk for hear1ng 1mpa1rment. In this way, masstve '

numbers of screenings can b& avoided, while those serigusly at risk

Lk

children do not fall into the categorles of at risk factors listed 1n
: Q

- the registers.
b

- will  not be overlooked, Unfortunately; _many hear1mg impaired .



.

To supplement the reqister, ,hgaring screening feéhniqués have
been 1implemented to _rdutinely test the hearing of those children
identified by the registry. Unfortunately, these testing procedures
are plagued with probtems including poorly defined stimulus and
response cr{geria. inadequately trained testers and poor scoring
procedures., It is hoped éhat in the future, Auditory Bra{nstem
Response testing wiil sglye many . of these difficuities;" Since
behavioural observation techniques will in all likelihood fail to
detect losses less than 75 JB HL'Euch‘hopelis being placed in ABR
(Mencher,:1§76). o

In the _Eéiﬁi many institutions,land health care facilities have
implemented scﬁeening programs. S£§mples of programs include the
Colorado SCreening Project (Downs, ,&976);' BOEL, A Cnild el fare
HProdfam’ for Early Screening of Communication Abildties (Glorig and
Curtis, ’1976) and a Three Stage Hearing Testing ?fogramme: for
"Qpildren 1h Poland (éorkowska-Géertig, Urhbanska, Sobieszczanska-
Radozewska, Rola-Janici, 1976), and the Canadian Health and Welfare
~ Task. Force on Childhood Hearing Impairment (1984)._'At this poini in

time, they generally all recommend similar actions for the future.

They indicate the need for further evaluative 'study of hearing

screening programs which must be used in conjunction With-high risk

'registry, staff and public education of, hearing impafhment, and

‘ { 4 4 B ' . ’
techniques. which strive to tap the valuadle information which only
parents can provide, Which factors need to be. the focus of

' investigation?\ » High risk.registers, with their inclusion of'various

39,
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genetic, behavioural and social considerations, ciearly play - a
significant role, There are numerous factors which have been shown
time and_time again to be significant indicators of increased risk of
hearing impairment. ~ Screening .prbcedures ‘have mbeen'developed to

supplement the high risk registry. These have ipcluded behavioural

inventorles, audlometr1c testing in addition to various neurological

measures and devices. Other methods of detection have 1ncluded the
use of developmental screens wh1ch service to ronitor the child S
attalnment of developmental m1lestones in the areas of fine andvgross

motor sk1lls, language and speech, social and emotional dgvelopment.

‘Relatdd Skills,

S1nce most health units do not employ audiologists for

d1agnostft‘ testlng or for "éupervision of screening programs, those
. [}

B
-

~health un1ts in ‘Alberta speéﬁfically,' like elsewhere, experience

significant nroblems identifying a potential hearing impairment given

their ?imitations'k fn° financial and manpower  resources.

Identification of expanded ‘high risk criteria are suggested by recent

literature caqg perhaps aid in solving or at least reducing this

problem.' Routfnely fheqfnealth 'units administer a‘developmental
1

screen1ng test to ‘each ¢l

d at regular intervals up to kindergarten

entrance. One - frequently ut1szed is the Denver Developmental

§ereening ~Test. The | Denver considers four general skill areas,

including language, social "fine and gross motor skills.' Can these

data provide any addltional correlational data indicative of possible

40,



hearing 1mpa1rment?‘ The .1iterature 1in this area is hopeful, if

1

“1nconsisfént| in findings. Furthermore, the vast majority of research

TN e Mo

in this area has been done involving sensorineural Taéges‘Krather

A

than conductive. - Therefore, unless otherwise 1nd1cated,‘ the

4.

following §tud1e3 were based on sensorineural impairments. e

- 4

Motor Skills |
As early as 1960, ﬁyklebus;, Boyd (1967) and later Lindsey and

0'Neal (1976) observed through.their respective research‘efforts that
deaf children are 1inferior fo normal hearing children on test items
which me?s&%e equilibrium (static ‘and dynamic) and locomotor
coordination -(Bﬁunt and Broadhead, 1982). The latter researchers
found, 1in addition, that on visual-motor control skills, the
'performance o% Qeaf' children were significahtiy inferior "at the 8 -
10 year " age ie;els on stafit balance performance. They also found a
maturational effect on the locomotor égordination’ test items

indicating increasingly significant différenées for hearing and deaf
chiIdrén at all age levels.

Perhaps one ‘of the most exhaustive studies in this area was
carried out by Zausmer, (1971): “Zausmer considered 11 motor skill
areas of ~43 deaf children, all betWeen the age of 3 - 4 1/2 years.
The motor skills tested included; muscle st;ength, flexibility,
muscle tone, balance, gross motor skills, fine motor skillé, hall
skills, gestural imitation, charactér of movement, self %}re and
general adabtive' behaviour. , Her results indicated that fdr those

deaf -youngsters who were high scorers on accompanying Socia\ skills

e
A
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tests, optimal use of intellectual capac1ty. motivation and previous
training was used to compensate for low motor scofes. Moreover, she
found that for those children who had 1oweruovera11 motor scores, it
was a function 'of musiis strength. In further ana]ys{s. Zausmer
revealed a very interesting factor. Those children who achieved

highest overall scores were those born of mothers who contracted

rubeila after the eighth week of pregnaﬁcy.‘thus revealing a posfitive o

relationship between gestational age of infagt e of

deficit. The most s1gn1f1caﬁt trait of these 11&?én was difficulty
with equilibrium. The researcher sugge ted that perhaps damage to
the organ of Corti 1is to blame for:thj .and this organ was most
frequent ly damaged when mothers contracted rdbe |
and eighth weeé% of pregnancy. In conclusion then, Za
.sign1f1cant relationship between contraction of matq:ggl_jrube11a
-w1th1n the first eight weeks of pregnancy and equilibrium def181t§.
She hypothesized that this deficit- increases with the degree of
bﬁpr1ng 1mpa1rment.' . ' :
Geddes (1978) found a relationship between the .equitibrium
skills and the presence of a hearing loss due to meningitis, rather
thén rubella. ' | -
| A study  in 1983 by Wiegersma and VanDer Velde considered the
notion that  Zausmer (1971) put forth, that the degree of hearing
impairment determines the degree of equ111br1yh problems or deficits |
~ exhibited by deaf children. They‘were unable, however, to come ub ‘

with any reliable f1nd1ngs.'_InStead, they found that 6 - 10 year old -l
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healthy deaf children were clearly inferior 1in general dynamic
coordination when judged against a comparahble group of normal hearing
controls., Secondly, they’ felt that d1fferences may be due to
’ processes underlyjpg execution of the motor movement. Sone of the
underlying processes they\cpnsidered-included:
1. Organic Factors

a) vestibular deficits

h) neurological defects
2. Sensory deprivation
. 3. Verbal deprivation | S
4, Emotional factors ‘ A

a) poor self concept | ‘

by lack of confidence

In conclusion, this study stated the need for further research

a3,

'as according to these régearchers,' the motor deficits of deaf.

children are clearly present, however, . the reason: for them is

unclear. They did not find any significant relationship hetween il

degree of impairment of hearing Bnd defic in equilibrium skills.

Carlson (1971) generated similar findings.

Finally, Butterfield (1986) coq;ﬁdered hearing 1npa1red ch1ldren
frbm -3 to 14 years of age. He concluded as a result of his research
that gross motor skills éerformance was not felated to etlology of
deafness as lausmer (1971) and Geddes (1978) both hypothesized.

" In conclusion then, it would appear that sensorineural hearing
, 1mpaired and deaf children do typically show .some retardation of

motor sk’?lls.Y though the reason for this is unclear. The question
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_ [§
then, which comes. to min& {s whether results of motor perfoFmahce

generated by the Denver Developmental Screening Tests are related in

any way to performance‘on kindergarten hearing screening tests?

,c.. ) {
Lahguage Skills ‘
1]

4 i
The relationship betw aring impairment and languege and/or

speech skills ‘1§.more élg umented than is any relationship to
motor skills., | |
! With respect to language_acquisjfion, the majority of research
has led to conclusions which claih that the language.of'hearing

c impaired children is 1indeed deviant (Echirmér,v 1985). Since the

institution of PL 94-142 in the U.S.; a renewed surge of 1ntgrest has -

evolved in this area, with remediation as its 'specific focus. One

~such study .by Schirmer (1985) consideredithe syntactic, semanti%bhnd

pragmatic usagé of language 1in twenty 3 to 5 year old hearing
0 ' ‘

impaiced children. For her analysis, Schirmer utilized Brown's five

stages of language acquiéitfon, Bloom and Lahey's plan for language

development goals, Lee's developmental \Vsentence -analysis and.

Halliday's phases of functional laﬁbgébe; Based on-the*réﬁults of

this study, Schirmer concluded that hearing impaired children do not

exhiﬂit, deviant language, as it -was not different ffom that of

normally developing chiidren,~‘ A superior desérjption according to

Schirmér, would'be toﬁconsider/fheif language devéyed, not deviant.
This view is supported by a more recent study carried out by
‘Bracken and Cato (1986), in which language in relation to concept

- >
-
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S development"was examlned. Thirty-four ‘preschool and primary hearing

lmpaired‘ children were tested “using the ~ Boehm TeSt‘=of Basic

'Concepts. ‘These - researchers found the: hear1ng 1mpa1red ch1ldren to

[ 4

be approxlmately two standard devlatlons be low the perfornance of 8"
\-)matﬁhed control group of, hearlng-chlldren.r Thus,. they stated that
Fhé, hearing 1mpalred children performed conceptually. at a level
‘comnensurate w1th mlld retardation. They attr1buted thlS to a delay
d,,ln language in general and c1ted Headows (1968) who stated that the
:'v'average four year old has a vocabulary of 2000 tov3000 words, wh1lef
the severely hear1ng 1mpa1red ch1ld has a vocabulary of less and - 25
Vwords. If this is 1ndeed the case, 1t 1s reasonable to assume tha:
even a m1ld to moderate loss woulﬂ result in a reduced vocaoulary

size. _:S: | e - . | L
The tliteraturef is full of additional studies relating'language
delay and/’hearlng 5mpa1rment (Ger<en, 1979 Goet21nger, 1962; Dav1s,gﬁ .

o s
,1974). < ISO\\llhternatlonal Standards 0rgan1zat§%n ecogn1zes the

L relatlonshlp in_~the1r cla551f1catlon of hear1ng loss (Sk1nneg'and 3

,.‘ Shelton,l 1978) f, For - exaMple accord1ng to thelr class1f1cat1on, a

°light loss (25 - 40 dB threshold in better ear), results 1n slower:'

R e R .
;language _and speech development than what ga’kl ‘he normally

B expected. A mldd loss (41 - 55 dB) however, results in a 51gn1f1cant -
-fdélay ébf speech and language. Clearly, accord1ng to-‘this taxonorw, :
. F »

L the greatg; ‘the: hear1ng 1mpa1rment, the greater the delay 1n speech

',_and language (Sklnner and Shelton,‘1978) Perhaps the nature of thlS

‘\,,Janguage delay assoc1ated with' he§r1ng 1mpa1rnent is best descrlbed‘
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by Larson and Miller (1982) who state that Iinguisttc‘development and

vocabulary growth are life long processes and depend upon repeated

exposures to words  before - they become part of the child's

repertoire. These repeated exposures may hot alweys be available’to

a “hearfhg impaired» child. Clearly, these studies refer to children

" who. possess sensorineural hearing impairments.' . Mhat of those
;pOSSessing fconddctive hearin’é‘losses7 Katz (1978), cqnducted a study

. | , b
‘ #., ‘which results in the fol]owang conclus1ons. . Katz stated that a

L

y fCondUCtlve'hearing loss:

*

can; interfere with_ the acquisition of good auditory perceptual

,“‘w‘." . . . . .
ills, . |

u_,increase the 1jke|ihood. of having a significant Iearhing
disabilit}‘f‘r’"’and RIS
can “fead to aberrant bresults on aud1tory tests that m1ght he
e u?f (

m1staken for s1gns of gross retrocochlear or brain Ies1ons.

: Katz ‘(1978) further stated that a conductive hearlng loss'can

create a situat1on 'of 'sensory, in th1s case aud1tory, depr1vat1on.

The effect of - the depr1vat1on in Katz' s op1n1on is far rearh1ng and

depends on numerous fartors. Included in these factors are "the age'

/
of onset, the/’duration‘ and degree of the loss, whether the,loss is

A
~

Ionger ,the. peribd;of depriVation,‘the more extreme the retrocochlear

sighs. Disruption in auditery perception and language functions,

unilateral or bilateral, constant or variable, and the. téstfhgi

procedures. . He continued that the greater: the hearing Ioss and the "



both presumed to be cerebral funct1ons'are assoc1ated with hearing
- loss, espectally unilateral 'problems w1th an early onset age. Katz

0
aud1tory funct1on may st1ll pers1st

G

In a subsequent .article, Katz (3985) expanded on his concept of

- the . deprivation experieqced by children with conductive losses, Katz

a7,

fouhd also, that even after the blockage has been removed, abnqrma]

'divided the effects into'.three‘ components. The first éf these he .

referred to as the 'p1ug-in-the-ear"effeets.. He stated that this

refers to reduction~ in speech “information which has subseqUent"

O | . ] . . - "‘ ’ B . . ) |
‘adverse influence on both hearing and comprehension. An identifying

s

characterist;c of this prbblem is that tﬁe communication problem__

: P
lasts .only as long as the“hearing loss. The only rema1n1ng problem,
» |

according to Katz would be thet 1nformat%on was lost d1storted and

mistnterpreted dur1ng,'the per1od for which the loss was present.

Katz went on }o‘discuss the restriction effect,ein which adults with

R

-history of condUctiVé Iossesn'werev later found, u51ng aud1tory

brainstem'. respdnse test1 exh1b1t damage resembl1ng that of a
ﬁg ‘

retrocﬁthjﬂg:‘énature, thus 'onclud1ng ‘that conductive Tosses -can
'if 1nfluence f%h funct1onung,of the retrocochlear system. o
()Fﬂnally, Katz (1985) spoke of early aud1tory depr1vat1on effects
t which he felt could be expected to rema1n Jdong- after tﬁe hear1ng loss

i is gone. | | - ijiggii;

2

Katz is certainly nqt without Oppositféh"on this subject. For}

example, Kessler and Randolph (1979 studied 29 third grade students

~with ngrmal ’hearing, hut w1th a h1story of m1ddle ear p}thology

G
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" before three years of age.‘ This group was then compared to a group

Ljﬁ;«fmith normal hear1ng and no history of
middle ear patholOgy.,’; **»ﬂf&'children were given a battery of nine

of 19 third grade” stulk

"tests des1gned to measure aud1tory ab1lity. Their results 1nd1cated
-that on . 4/9 tests, “the group with h1story of a pathology scored
s1gn1f1cantly helow. the “controls. ~0n the nemaining five tests,
K nowever, no s1gn1f1cant d1fferences were found

Furthermore, 1979 a review of  the I1teratd}e on the effects* B

~of conduct?ve‘losses on childrens' language and scholastic skills was’
completed by Rapin.  She criticized the validity of studies in the
area on seyerat points. Firstly, she c1ted ‘the lack of longitud1nal'
: studies on. the effects of conduct1ve hearlng Iosses on the language
development of preschool ch1ldren. Secondly,.she stated that the
degree of loss necessary for deleterious_effects being mantfested is
left ‘unanswered,‘ The length'of.time‘for which a conductive loss must
perstst before any adverSe effegts‘ develop Jﬁs also questionable.
?inally, Rapin - stated that many of the stud1es used to support the
‘;uiew that. detr1mental effects ‘result, are 1nval1d due to culturat.
‘differences. ~ F}Equently, these “studies have utilized Eskimo or
Abor1glnal p0pu1at1ons, while us1ng tests with Nestern norms.
From ™ th1s‘vdnscuss1on, 1t. can Je seen that- the Jlterature is B
c]earlyl‘dividéd‘:onuthesubjectc Hany'questions remain unanswered in
' rélation to lconductive Tosses. It is evident that a direct causal
*relat1onsh)p with sensorlneural hear1ng impairment exists. . Not onty

) @ ""WJ
;;ggagy]ary fréouently reduced ‘when compared to age norms, hut

3’,@*
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' general' language” ability is frequently delayed in the presence of a

hearing ' impairment. . Moreover, some ' very specific -speech:
characteristics exist, 1ncluding'finappropriate.,pitch, ‘volume, ‘and

melody #h addition to articulation ‘errors and in more severe losses, -
nasality. Similar " to.. the situation discussed in relation to motor

- skills, could not the language and Speech characteristics be used to
i X oy
hearing loss? There are after all, specific

assist in detectin__g_f

language and speech resutt& ava1lable through the routine use of such .

tools as the Denver Devqﬂogpental Screening Test. This test could be L
e - ‘
15upplemented by parentél ‘report and informal observat1on by an \

informed nurse. ut111ztng prev1ous|y descrlbed terhniques. These \

R

data, however are frequently not collected, is highly unrehabh« and, !

# \

is seldom analyzed if few add1t1onal prob!ens are’ noted

- Social Skills . ' | :

D

vt

‘The ‘manner in wh1ch a hear1ng 1mpairment early in l1fe affects

'SOciaf skill__deveIOpment could be cons1d€red 1nconclus1ve at best.

" The ma30r1ty of the l1terature in th1s area, deals with sensor1neural'

hearing 1mpa1rnent or deaf 1nd1v1duals of at Ieast adolesrence., Very_»
little research has been COmpleted on the soc1a| sk1ll developnent of_
:hearing 1mpa1red_children~of preschool age. Larson and Hiller (1982)
- state: that"this‘dis due to the tact that dur1ng_the early 'years of
Atife, hearing impaired children perform on par with hearing chiidren
in the areas~'of self-help,~adaoti§e behaViour, social and.emotional'

'behaviour. These researchers feel that it is not until at least
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adolescenée that -the socf;l deficﬁts are manifested resulting 1in
withdrawal and eventually, isplation. If this is the case, it would
be reasonable to hypothesjze that a conductive loss, of short or
’fIUCtuating' frequency . and .dunatidn, would resuiti in - few adverse
% effects. ' |
One study which did consider preschool ~ aged sensorineural
hearihgj imbaired §ije§ts was carried out fn 1981 Sy.yandeli and
George. These researchers consfdered dyads of hearing impaired and
hearing children andy found that the number and length of interactions
ohserved wére' Qreater in like (deaf-deaf or hearing-hearing) dyads
than in mixéd dyé&s. bFurtFermore, in both types of dyadé, the
hearing  impaired chiidren were obsefved to make frequent and
persistent social -initiations. These inftiationsuwere more likely to .
be -actively refused by the hearing child rather than Sy a second
hearing imbaiced child. The fesgarchers also noted»mahy 1nstahte§ jh
which social init;aiions were made toward the hearing impaired child
with Tthat child being unable to vfeceive them, Examples‘of this
included ' gestufgi or vocaljzatipns behind the hearing impai}ed
child's back. Thus, they were unable td'respond'and participate in
many potential social interactions. "Tﬁe authors concluded that_

- delayed or disordered communication' skills  themselves result iﬁ
reduced intgractiohs which in turn’delay the development of social .
skills, i

‘ . A handful of addifional studiés-eiiét, which coh;ider the nature

of the social interaction between preschool hearing impaired children



and their mothers.  Schlesinger and Meadow (1971) found that in

Bl

" cohoerison 4witH mothers of young hearing children, mothers of young-“

, hearing.‘impaired and deaf children were consistently rated aé more

controlling, more iotrusive, more dioactic, less flexible, less

g
approving and less encouraging. Goss (1970) found similar results,
with 40% of the behaviour of mothers of hearing impaired children to-

£

-be directing. All of these refearchers agree that to jw;eeat extent,

the opportunity of Aéomal interaction is reduced for the hearing

‘imoaired child as a result of the impairment. This lack of =

opportunity only serves to add to the delay in both communication and
social skilis.
One study which appears successful in its identification of

pertinent social” skills of the hearing impaired child was completed

in 1983 by Kathryn Meadow. In an attempt to compile a useful and

_reliablé instrument to ‘assess social and emotional behaviours of

hearing‘;jmgaired preschoolers, Mgadow identified four general types

of.:'beheufj‘c)v“ich hearing impaired pr_eschoo]ero are reported to most,
| often..éieoia;"some aberration or difficulty. Each behaviour within
fEZv four major types' is weighed in terms of its signifitance. The
- first area . identified by Headow éﬁ?ﬂa) was Soc1ab|e Comunicative
1Behaviours. Included in this category were behaviours such as: |
- ~shows 1nterest/pride 1n~activities,
- forms warm ettachmeuts with peers,
- 7 unsuccessful in efforts to'get approval from peers,
- eghibits.“strange“‘behaviour, | o .

- . has age eppropriate attention span,
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isolated, o | v

- withdrawn,

avoids eye contact,

communicates using various means, *

happy,

curious, -

creative,
displays negative -attitude toward interaction,

lacks appropriate range of emotional responses,

second area 1dent1f1ed by Meadow (1983) included ImpuISive,

ll“‘

Dom1nat1ng Behaviours.- gtthﬂn ‘this category were behav1ours such as:

follow 1nstruct1ons, '

overly aggressive,

acceptable emotional responses,

‘accepts delayoof gratification,
‘engages in destructive behaviours,

+ teases other children,

persists in silly, clowning behaYiours,

unable to accept criticism,

cries due to frustratwn stemmng from ﬂ"nlity to naster
tasks,

demands éttention.
impulsivé,

denies own misbehaviour,

turn taking present. S {’



In the third c;tegory. Developﬁental ngs, Meadéw (1983)
1dentified: - -

- wet pants,

- awkward or clumsy with tools,

- feeds self appropriately,

- communicates toileting needs,

- engages in self-abusive behaviour (head bangingb»bifing).

' Finally, Anxious,' Compulsiye Behaviours afe considered in the
fourth “category ‘- developed by'Meadow ?1983). Exaﬁbles,of hehaviours
identified in this area are: |

| - overly fearful,

- r?tua]istic,

- oyerl& concerned with cleanliness,

- shows preoccupatﬁon with insigni%icant details,

- uses hurts, etc., to gain attention, |

- anxious, worrisonme,

Clearly then, from the 1last study completed by Meadow, " there
existb numerous hehaviours with thch-sensorineural hearing imbaired
‘preschoolers demonstrate difficulty. Figube 6 graphically depicts
these:'prob]ems.weil; Many of these are common to hearing-children as
well; but less often and to a lesser degree. It remains unclear
whether these behaviours occur any more fregquently in children with

conductive. losses than ‘they do in ﬁormél hearing children. The
o _ ,

53,

question of interest in this study.is whether there are any items on

~
o -

the social ‘scale of the Denver Developmental Screening Test which

would tap some of these behaviours that hearing impaired cﬂildren are



frequent 1y def1c1ent. Upon close exam1naf19n of the DDST, it can be
seen that mdny items included do indeed test the very things which

Meadow fée1sj are particularly common in hearing impaired children
(Figure 6).,;y

“ " INSERT FIGURE 6 ABOUT HERE

54.
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EIGURE 6 A Model of Deficits.

PARENTAL
snd
SOCIETAL
REACTIONS

Without intervention, the consequences of
hearing impairment in a young child are
serious and far-reaching. The problems
are accentuated by the instinctive reaction:
of parents and later, of socfety at large.

L

SENSORY-
PERCEPTUAL
DEFICIT

INGUISTIC
end

COGNITIVE

"DEFICITS

EDUCATIONAL '
. snd .

INTELLECTUAL
‘DEFICITS

LIMITATIONS'
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Adapted from Hearing Impairments in Young Children (p. 6), by A.
Boothroyd, 1984, U.S.A.: Prentice-Hall Incorporated. Copyright
1984 by Prentice-Hall Inc. R
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CHAPTER III

RATIONALE SECTION

i
;

‘ The problems encountered in hearing screening of young children

aré. numerous.  Firstly, much of the literature states that pu;e-none
audiometric screen1ng cannot he completed reliably before the age of
three erars in the absence of a well equipped audiological facility
employing well trained audiologists. The devices which do exist and
are reliable and effective are extremely expensive. likely well
beyond the expenditure limit of most Iocal health clinics. .
‘Secondly, birth history alone is not a reliadle predictor of

hearing 1mpairment. Not only are a large number of childhood hearing

impairments due to. unknown causes, mothers contracting rubella,

syphilis, and oﬁher potentially. harmful 1illnesses are not always

accurate in reporting'these experfences.
Thirdly, “it is routine in most Alderta health units to collect
2 : ‘ ‘
birth history, birth injury, reports, Denven results, in addition to

\
information _pertgining to . family history. The literature tends to

deal with “these sources of information in isolation. There s no

‘clear evidence that these  various sources of information have ever

been analyzed in terms of their rel!fion to one another. That is, As

the overall health chart of a child who passed the pure-tone

audiometric screening different from that of a child who failed the

screening?  One might hypothes1;e, for example, that a child prone to

either = ‘intermittent conductive. 1osses of a sensorfneural loss

i
),ﬂ’“. .
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would more frequently have a “faiéfd“ langug’e scale on the Denver.,
Given financtal and mqnpower limitations . facing all public health
v@gwfaqilfties today, 1t seems timely to consider this as a possible way

to 1mprové detettion of hgaringﬁimpairment without gscalating cosfs,

' —.
Research Questions .=
\ s \

Based- on ‘this literature review, the followng questions -emerge

as critical 1n improving the detection of hearing impairment in’

Preschool children. -~ . - ' ,? » x

1. To what degree is data collectad on phys1c1an s notes Idhludwng'?

significant histonqcal and perinatal
pure-tone . and impedance test results
kindergarten screeningf' |

2. }jo “what - degree is performan;e on
Developmental Screening Test scales nelatedltgl

1
results on audiometric testing in kindergarten?
o ]

- persoﬁal-social}
- fine hotor-adahtive,
- lénguage, o

- gross motor,
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e

significantly ‘refate to audiometric results ' {n

‘4”\ k1ndergarten? .

3. Do any parental charattqgisgjcs including the age and occupation

of the mother, father“s' occupation, and child's birth order

58.

a) | Does the age at which-the item failure of the Denver

correlate  with = perforpance on audiometric  testing in.

cindergarten? '\ .
e) Is socioeconomic eiatue related to audiometrfc test
pertormance?

4,. Following a first failure on audipmetric testing in kindergarten,
what proportion of those underwent subsequent 1ntervention qnd/or
testing? o F T.' ﬂf ’

a) How”maﬁy”a?‘EREZE failed subsequent testing?
+5,. Can a predictive model ‘of possible hearing impairment, 1nd1cated
oy failure on aud1ometric testing 1n k1ndergarten be generated7
~a)  Through statistical\ analysis, do any of the
aforementione& variables and/or fest items clusfer in
relation to audiometric results?
b) Can- those factors'be¢ﬁpighed %n such a way to generate
au9l1near arithmetic equation which more acgurately
predicts the presence of a hearing impairment?

t
Once these guestions can be satisfactorily addresse&, perhaps a

linear model of grediction can he generated which would be of a more °

relu!‘ble predictive value tﬁan those methods presenw 1n existence

in the health umts.

H
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- e "Defiini{f&is | -
7'?or | the purposes of thlS stg?y,fAthe‘ following dpperatioﬁgl‘
defin1tions have been out|1ned 1 S
1, Birth H1$tory o f ST R ] )

Aqy notat1on i, the health chart 1nvolv1ng v B - s

‘c'a) prenatal maternal 1llness/cond1t1ons. .' i ) .
B k h) - paternal health coqg1tions pr1or to or at the' t1me ofv
T,v,y_: o }. conceptlon, ‘ ‘ o i
;_.g . ; Co¢) +3ny ch1}dhood d1sease‘contracted for 0 ~Z\%52 yeers of
}; ! :d)j includes any qf the follow1ng I |
- v‘; ,‘ ‘hFam1|1al H1story of Convulsions,‘
| | Familial D1abetes/Qancer/Schizophrenia,» .
'f | HaternalWRubella;”-: |
A;: -, . u»Maubrnaﬂedkd Heasles,.‘
Q;.( " Asthma, o v;'lw» . “'; .
\ 7;25 f_yv ChicheanoX, | | o ; .
T ~ D"? Eah Infectioh, 7
T Mlergles,
R }"» S v'Cerebral Paley, |

| “,‘Scarlet Fever, _” o v
"U;(‘ I ,Resp1ratory D1ff1cult1es, ///; - “ - S
| | ' Jaundace, ‘ .

S T Epilepsy,"-l

R R



‘ Tuberculosis,
Hearing Impairment (Familial),.
‘Speech Impairmont,
Languago‘Delay, |
A kVision Difficulties,
| "Pneumonia; AN
- Tons1ll1t1s.

L'Bn%hlmuw

Any notation in the “health -dhart indjcating deviationsyfrom‘whafx

is medically considered to'b i "normal birth",

o

following:

Caesarean Section, .

4
5 Ass1sted Breech, N
Tube reedlng at B1rth/ s
Induced Labour, N

1 ' /

R i

' Forceps Del1very.
H

_ Also 1ncluded dn B1rth Injury are conditions

1nd1cat1no congen1tal abnormal1t1es, including:

Cleft Palate,

L Congen1pal prospad1us,
—_— ’ R I

;Cohgenital Far. Malformat1on, PR

* Congenit#l Heart Problems, p‘~fff
Congenital Phys1c§],na]fonnatrog,"

_Fetal Alcohol Syndrome, E
,Blindhess, . | o

:~3 o

60,

Included qre/fhb

noted at hirth



AN e o 61. "
o N é \
PKU, ‘
B “t Hypothyroidismt ) ‘“1§_‘ m5

3. Failure on Aud1onetric Screen

~ Any 1nstance of a failed response at the k1ndergarten screen in °
elther the ,pure tone atr conduction test (1n compl1ance w1th Canada\
~Health and welfare Standards, 1982) and/or fa1lure of the impedance '
test.} One fa1led tr1al on e1ther.test}eonst1tutes a failure onvthe‘
screen.i

4, Fa1lure on Denver Items

Q .
Any fa1led questionable or repeated 1tem recorded on the Denver,

[}

A haded on the Judgement of the admnn1ster1ng nurse.

‘

o



. CHAPTERIV

METHODS SECTION'

S

“This itudy involved the post-hoc anelyéis of data collected and

present in the records of children’ born between 1976 and 1979 in the
Lenuc-Strathcona Health Distr1ct. ‘ In Aiberta the Leduc- Strathcona
’nnit_‘ljke many . otner- health un1ts, ,conducts well haby cl1n1rs to
provide inocntationég' parental _s o upport serv1ces,-‘in add1t1on “to
lroutine developmentalnltesting;‘ These serv1§és .are. ava1|a5|e to
cnildren-and'banénts‘ofechildren from birth to kindergarten.

The developmental testing spec1f1cally, 1s undertaken at_any of

3, 6, 12. 18 and 54 monghs of age. At these times, the_appropr]ate.

medical services are provided. and developmental testing COmpleted
B : . : y . -

'\

- The Revised - Denver Developmental “Screeningﬁ"Test is’ generally,k

adminiStered, and the resnlts ]aced 1n the ch1ld s health record

'These .reSults 1nclude information ind1cat1ng wh1ch 1tems were’ fa11ed

i(delayed)‘ and 1tens wh1ch requwred retest1ng at a |ater date.‘ Areasﬁ; 5 .

v‘

screeied through the use of this test 1nclude personal sorlal fi‘ne

motor-adapt1ve, language,_ and gross motor. . A gross judgement of

x

hearing 'acuity is generated :
part1cular Qgﬂxgg test items.’ T%Zse include: ) -
1. loca11zat1on response to bell at 1 - 3 montzs of age,
2. turns to voice at 5 to 9 months_of ag@ %g

3. 1m1tates §peech sounds at 7 - 11 months. -

A

!

62.

\L,'ugh observat1ons of performance on}. .
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In add1t1on to the results of deve]opmenta] testing.
\s1gn1f1cant b1rth comp11cat1ons, fam11y medical h1story. ‘preschool
hea]th prob]ems. and results of pure-tone air. conducted audfometric
screen1ng and 1mpedance test1ng comp]eted in- kindergarten arg. presentdh
“n the file of the ,¢h1 Tdren followed by the health wit. -

",

ﬁis This égé@udy ana1yzed these data, fo]]owing from birth tovl
k1nderglrten for. two groups of ch11dren Ghoup 1 in¢ Tuded those
chi]dren who at comp1et1on of test1ng in k1ndergarten were 1dent1f1ed
asﬁ 3111ng eitheh” the hearing and/or 1mpedance test, 1n one or both
ears - For, ana]ys1s purposes these will be subd1v1ded into groups:
s1¢glar to those set ot by the American Speech and Hearingfif’:
Assoc1at10n (]985)’, separating those who failed bila era11y vers%?”
those with a"un11atera1 “failure. In addition, for the purposes of RR
th?s study, - performande on 1mpedance testing wi]] be considered in |
| re1at1on to the- pure tbne nerformance - Therefore, the fo11ow1ng
) Q‘groups w111 resu1t, however,' on1y the f1rst w11] be used in an"

. attenpt to generate a nnde] of pred1ct1on

. ..*A

‘"’Bilatpra] failure on pure-tone testing, fa11ed 1mpedance
~2¢9 B11atera1 failure on pure-tone test1ng, passed 1mpedance
3.: Un11atera1’fa1]ure on pure-tone testing; failed 1mpedance
4. Un11atera1 fa1]ure on pure-tone testing, passed 1mpedance. '
,Groupv 2 dncluded ch11dren who had been followed for the'sahe
“period - of t1me. but who at no time were 1dent1f1ed}asvdemohstrating

’ .
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S
LI

any heahing impairment (i.e., did not‘fail audiomethic or impedance
testing). Both groups consisted of approximately 200 children, all -
of whom were born between 1976 - 1979. . The charts of all children
“born. during these three years were divided into two groups - possible
impairment and normal. From those two groups, 200 were randomly
‘chosen . from: each therefore. degree and impairment characteristics[
.were randdmized A total randomization of subjects was . not possible.h-
| asv’in any given year, with an average of 10,000 live hirths, only 5%
.are detected .as“ nanifesting' a hearing impairment. This‘nnmber in
,reality is even lower due to attrition, therefdre, the.numben of
Subjectsf satisfying the criteria of this study.was considerably less
- than 500 for any given year. | s
Once the two groups of subJect s records had been separated, the“
following data was extracted fron each.
1, %5hthweight
2. Gestation age
3, Birth injury
4, Medsical histcryrl(familiaifa - history of Vhearing .imbairment,
middie_ear infections if documents. . fjiﬁi_
» These -four variables‘ appear ﬁrequently as at risk factors fOr_

hearing 1mpa1rment (Health and Nelfare Canada Task Force on Childhood

o0
Sl s

4

Hearlng Impairment, 1984)

In addition, several

ap iy om the health
chart; -the hypothe51s heing that theJ nay be f“-.-"‘ed with g"fajied ;
pure-tone screen and possibly a hearing impairnent._<lThe;ﬂatter el

e
cannot be éstablished w1thin this imnediate study.

x . \.

o
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1. Failed - Denver Developmental Screening Test items at each

screenlng.

2. Hother s age at time of child's birth
3. Mother S occupation."

4, Father s occupation.

-

The Iatter two were extracted to establlsh socloeconom1o levals
4 ' -

to be vlewed in relatlon to follow-up practices.

s

Extracted as the 1ndependent varlables for this study were:
1. Results ‘of pure-tone audiometric screening in kindergarten.
2. Results ofpimpedance»testing in kindergarten, |

At the time of‘data collection, all data were coded numerically

3

to . ensure confidentiallty&.'Alljdata.were'collected from the  Sherwood *

Park, Alberta Sub-Office.
In this study, several concerns must b! noted. As stated in the- ./
(4] N .

review of "the llterature,_ purestone hear1ng screening tests can hHe.

e methodologlcally problematic. These methodological problems are also.

:* present- in’ _this study, as they relate to the pure-tone testing. ,ForEV

example. the pure -tone ’ screening ln th1s study was generally ¢

, ) ‘ ) 3
rompleted 1n&«a school sett1ng,vthus ambient room no1se may have been

Y

factor. ' portable audlometers were’ used thus

1tself was cgrried out"-,

“"’i‘f

§§reening

oo CoE R T S
L e e Sk DU &
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as ,ﬁgéﬁy be an audiolog}ét, thus ress ~adble to Sllqw‘"clinical
judgement" enter into theaﬁyiyjng situation. ;

For these  preceding irﬁasons; it must ve noted that any results?
obtained. through thisi_S£udy must be 1nterprefed wfth some caut{on,
since the same Iimitattbhs emerge in this study as~those”noted in tﬁé‘
Iitérqture on pure-tbé;5§greening; |

More0verQ Qgg!gg [Séﬁf%rmancg ‘reports ‘must Malso bé 1ntérpreted
with equal caution, as there‘.is great variance in application and ‘
reporting. Each nurse is required to make a Jjudgement on‘performance

thus, the Denver results in the health chart are dependent upon the

accuracy of the various nurses judgement and recording.



CHAPTER 'V
RESULTS AND DISCUSSIONS

All datae collected were numerically coded tor compdter analysis.
A total of 50 veriabtes existed for each subject. -Tne su53ects were
qlvided into the foilowing type groups prior to analysis.
Type 1 | ,

. Individuals failing both pure-tone -auaionetric'fscreening and

‘impedanCe testing bilaterally. | |
" Type 27

IndiYiduals “passing both pure-tone audiometric -screening and
impedance testing bilaterally.r * |
Type 3

Indiv1dua|s fa%‘ing both pure-tone audiometric scceening\ and
1mpedancep testing, and also failing a second-follow-up testing ofq .
these approximately two weeks later. | » | ) fﬁwkwm
Type 4 | | |

Indtvi&uals failing pure-tone gdﬁiometric,screening and impedance

‘teéting, and passing a second_folloﬁ-up testing. _

»%
The total distribution of subjects was: - ﬁ?
Type 1: n = 62 . : ﬁ@

e

‘fype 2: n =234 ';;
Type 3: n=9 (later extracted from Typ@‘l)
°Type 4: n = 31 (Tater extracted from Type 1)
The remaining subjects not accounted for in this djstfibution',

scheme are individuals with random failures ?of the audiometric

o

67.



screen. - For.example, any one 1nstance’of failure on either pure-tone

3 ¥
or lmpedance testing was not considered to be valid enough to warrant

’ 680

incluslon ln a group.‘ Also, -one falledllnstance on the pure-tone-

V 4

screen plus alfalled impedance in the opposite ear, were excluded for
similar reasons. ) Flnally, slnce thjs is not a comprehensive study,
unilateral failures were excluded and therefore, not analyzed heyond

A
the polnt of deternlning whether or not they differed from the normal

.group across any of the variahles, In all cases they closely‘

resembled the normal group.’

Of initial interest in  this study was the conparison of Type 1
and. Type 2, those who completely failed the first screen regardless
of results on follow-up tesflno, and those\who passed the initial
| screen completely. W | ~

The aforementioned grOups were c0mpared in terns of prenatal or
.per1natal factors including b1rth inJury, 51rth hlstory,_ and
gestational age. = With respect to birth 1njury, Types 1 and 2 were
compared ut%ﬁlzing a chi square analysis, It was revealed that 21%
. of thosel in Type 2 were reported to have. experlenced a hirth injury.
.This difference was not" found to he s1gn1f1cant as analy7ed by the
chi square‘.calcoletion,l nor was 1t found to bhe sign1f1cant at the

.050’level"ﬁslng a Scheffe“Procedure, |
A similar enalysls:hasffompleted for the history variable. Type

1 was agaiﬁ‘TCompared to Type 2. Type_l_had a proportion of 82%



(51/62) of subjects being recorded as having, or a member of the
family having some h1story of a medical abnormality, while in Type 2,
65% (153/234) had a similar history. Using hoth' a chi square

69,

calculation and a Scheffe Procedure, this difference was found/éo be "

significant. There were, moreover, some interesting qualitatfve

differences. Of Type 1 subjects, 32% were recorded as haVing a past
‘ - J

histbry of middle ear infection, Type 2 on the other‘handéwas'found .

to have middle ear infection d0cumenied 1n'only 11% of cases. Often
related to this was the presence of allergies, In Type 1, the
proportion of .1ndiv1duals recorded_ as having allergy problems was

approximately 15% compared to 8.5% in the passing group, Type 2.

Also included 1in the health chart of each child wasx the

!

gestational age. 'Types 1. and 2 were-compared and no significant
‘differences were noted using an ANOVA, A chi square ca]*ulation was
significant as (X2 = 3.74 p < .5, df = 4) indicating that a greater
proportion - of ch1ldren who failed the hearing screen, Type 1, had a
’gestat1onal age of 35 weeks or less with the actual proportion Belng
6.3%, than d1d Type 2 in wh1ch only 2.6% were of a gestat10nal age of
35 wells or less. | | |

| Maternal age was also a factor for which data was collected; The
age of 'the mother at the time of birth was then analyzed in'relation
to ~audiometric screening perfonmance. The ages of the‘mothers were

grouped in the folloning manner:



£} ,/ . ’

[
"

16 yeaﬁs and younger,
17 - 20 years,

21 - 30 years, -

L3 w LAV
"

31 - 40 years,

40+ years. ‘
Again, both a coi square calculation and an_AHOVA were completed
on the &ata with neither analysis revéaling-sionificantfdiffereqces
hetween groups. Type 1 mothers were more ofien of age ‘16 or younger
(30%) than were Type 2 mothers (18%)( though this difference, as
previol 1y stated was not found to be significant. '

To -answer tﬂe questlon whether or not socioeconomic status is at

all related to audiometric screening performance,"Blishen

‘Occupational Class Scale (1951) wds utilized. The Blishen Scale

10,

ranked occupations. and grouped them according to comhined standard

scorés for 'income and years jof schooling. Blishen utilized Canada
Census statistics in 1951 to construct this scale (Blishen, 1964),
The résultino product.consioted of oeveo "classes" of society,'with 1
.being of the - highest income and education level,- and 7 being the
lowest, Thus, the fathers jn this study were grooped in accordance
wi;ﬁ toe classes oublined byl Blishen; No significant diffgrences
were noted oetw;en Type groups either with:gpf square or analysis of
_variance. In both groups the greatest proportion of fathers fell
into Class. 5, followed by Class 2. The same procedure was then

applied - to mothers occupation. Again, no .significant differences

. L

between Type groups were’notéd, with the greatest proportion of all -
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mothers falling -inta Cl;ss 7 and 4 as outlined by Blishén. These
data will pe' discussed further in relation to tendency-to attend
follow-up testing provided following a failed audioﬁeir1c plire-tone
screening, | ' |

A .faétor whtcﬁ was conéidered in addition to the aforementioned
parenta)‘ characterisgicg, was that of birth order, Once:égajnﬂ no

significant ~ differences were revealed utilizing chi square and

analysis of variance procedures. Im fact, the only trend thch\coyld ‘

be identified in thgse ‘datd was a comparably higher occurrence of
pure-toﬁe audiometric screen failure 1in second born children. .For
exahple. 31% of the passing group;ETypg 2.4Qere second born children,
compared to 45% of Type 1. S “ |

: The next factor to‘ be considered in retation tolperformance on

the pure-tone addfometric screening was performance on  the four

scales of the Denver Developmental Screening Test. The Denver, as

previously stated, consists of four performéncev scales; personal
soctal, fine motor-adaptive, gross motor, and language. In this
study, results. indicating pass/fail p;rformance on the’scales We#e‘
COllecied' on thgee administrations of the’fest, Pef su$ject. Results
of 'thé" Denver administfatioh -which typically acconpan%es the
- 9pqre-i0ﬁé',a@diometr1c screen. were collécte&j in addition tovresulfs
' =6n f£hgv two administéations.”of‘ the test immedfatg]y preceding the
gadhiqmefkié screen administration. | o

Theé .personal-social scale . was analyzed using an ANOVA,.with no
F ‘

significanf differences between subject Types being revealed. This o

l' .. m\



\ ' ' T B . .
/ . ' h ne oo
was. corroborated by an 1ns1gn1f1cant chi ‘square analysis. This’ WQ%

true for all three adm1n1strat1ons of the scale. }
The fine motor-adapt‘lve scale was then analyzed using the same
stat1st1ca1 calcu1attons. The two Type groups were not considered
s1gn1f1cantty different in their performance on th1s scale of the
Denver. , i;n | |

g‘

&5 dtfferences betw!en the two Type -groups, using efther analysis of

'.."'r- . .;n.,

7

L S

The’ gross mgtor sca?e of the Denver revea]ed no s1gn1f1cant’»

var1ance or ¢hi square ana1yses ' L -

a The& ;f1na1 sca/]e. that of 1anguage, is the one which any

‘1«

. .e% researcher' would ‘éxgect to be-mosticlosely related to performance on
4

a phre-tone dgd{om tr{c screeh1ng An ANGVA performed on these data.

N Vel

R reregﬂed sign%ficantn\mﬁ; fereﬁces431n performance on the second

adm1h1stration of the . 1angua ca]e on the Denver Deve1opmenta1

Séreehin‘

a mean: of ,9725 wh11e Type 1 subjects mean was .9850. Though the

Test‘ Us1ng d = fa11 and 1 ='pass. Type 2 SubJects enJoyed

means themse1ves'p ovide ltjtle 1nformat1on, they wou]d’1nd1cate that

Type 1 1nd1v1duals were more prone to failure on the 1anguage scale"

than were Type 2 1nd1v1duals
' Finally. 1n an attempt to capquize.performance on aud1ometr‘c

- test1ng in re]ation to performance on the Denver, each subJect was

' coded according to whether they failed any item on the last Den ro

screening which was administered; that being the one administered at

- the .same age as the pure-tone aud1ometr1c screen. - No stat1st1ca1
e’

d1fferences were, revea]ed by e1ther ch1 square Or ana1ys1s of

",vartance procedures. -
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Thodgh not of pr1mary concern 1n thfs study, birthweight was '

‘41’

x-consﬁﬁered Type 2 1nd1v1dua15 d1ffered s1gn1f1cant1y from Type [REE

Ut111z1ng the three po1nt scaTe for b1réﬁneight with 1= Tess than ’

1500 grams (3 1/2 Tbs ), 3 6 1bs to 7:5. b -y and 3 = 7 6 Tbs

e and greater, the mean of Type 2. chderen was 2. 89’wh11e Type 1 was'1

N "' .

2 67 ;‘ Thts woqu ‘ﬁndicate that more chTTdren who passed the.;

pure-tone aud10metr1c~‘screen werb heav1er babies at birth when

// comp&red to the fa111ng group In terms of actuaT proportions, 5 12%:

of Type 2 and 16% of Type 1 aubgects fe]l into the Tow b1rthweight

. 1‘.;\. ,
P . :.w ; ) ‘ RS

TypT; 8 1nd1vidua15 aTso differed significantly from Type 1

coding system 1 “ 16 and be]ow,- 17 - 20 3 21 - 30, 4 =31 -

‘f_ 40. 5" 4T+ Type 1 mothers mean was 2 4 1nd1cat1ng a p0pu1ation “in

EE

8 their m1d to Tate twenties, wh11e Type 2 mothers mean was 2 77'.
. reveaﬁing on the aVerage,' o]der nnthers than //;g present in the.
other*Type 1. -&-"'.i . ,'*, ,_b \\‘ | E /T:“

h ,ljj;-- The on]y rema1n1ng var1ab1e\to be considered was a vision screenﬂvjlxs
,“w o whié/L was compTeted on threeﬂ'occasions’ for each subJect iuof~1:’?'
] : sign1fjcait differences between groups hr % noted usfng an ANOVA and.-
"4 htdsooare anaTyses TT'_7‘ f‘ S "’{~a€-': j; vfﬁ E
i&ié,. Thusﬁyfar. Type BIT ha@ begn:the “faﬁl“ group, however, th1s has -

/

1ndiv1duals 1n re]ation to mothérs‘ age On the average, u51ng the S

been on pthe nas1s of\the ﬁgrst screen @m1y, PresumabTy, any. mixedf*V*;

Tosses woq;d faiﬂ the s

is very poséib]e that a.'

pass the setond foTTowfﬁi £

AR AQ_ . o P
.._‘eer‘ . o

C s e

cond foTTew-up m‘scre’?? aq“#’ 11.- Howgyer. ‘it":‘:“
1ndiv¥dua1 WS;T a Conduct1ve Toss coqu:"

o T e A
t - ‘,'.Qf; SRS L I A ‘ o L
T o ) S - ‘.1 ] ] N Lo o



L ana]yses based on these groups Type 2 w1]1 continue to represent the

3 see 1f any add1tiona1 1nformat10n cou]d be - extracted & ,thgjf.

‘ Hence, for further ana]ys1s, Type 1 1nd1v1duals were sub- d1v1ded
into those ‘who fa11ed the second screen, an3 those who later passed

the second screen.. These were then compared to Type»; subJéE%S‘tnl .

,".

»

¢

= norma1 group, Type 3 w111 represent those who failed both the f1rst -
k

srreen and fo]]ow-up screening, and Type 4 w111 represent thoseﬁ
1nd1v1dua1s who fai]ed 1n1t1a11y, but later passed fo11ow-up test1ngf
comp]ete1y ' As a resu]t' of this new grouping, pure s'nsorineura1~f

1

1osses ' have been e]tminated from further ana]ysis. as a pure
e

sensonineurat- Tg;*;, wou]d Wf] erlihood fesmt 1n a pa.sed'- =
&

1mpedance screen on’ the \second adm1n1strat1on. This sensorineural .
i &

o group wou]d very ltke]y have been 1dent1f1ed prior to kigdergarten L

A

| contact with middle ear prob1ems. 1t was those cases wh1ch were of .

e was ana]yzed i ¥
R exh1b1t a birth ,
o 2 1nd1v1duals 'i Surprising1y, Type 4 ‘1nd1v1dua1'_

entrance éMoreover, 51nce pub]ic hea]th units predominant]y come 1n

4 1 ‘

possibTe conductive or mixed natures which were. chosen for further

R T S PR o
ana1ysis. C e S

xS . Iy « i ' o /' L

f Ut11iz1ng thTs new Type grouping, th%>presence'of a. biq;h 1njury “
Jdividua1s in’ Type 3 Were almost tw1ce as’ 11ke1y to x,l‘

A

jury notation on their hea1th record than werq Tvpgﬂ'azb

‘"‘ A¥ YN

1nc1dence of birth 1njury.. The 1nc1dence rates were 44% 27%»and

Gy s1der'1 ‘@

respective1y hesg& differences,' however,, were not

; sign1f1Cant through ch1 square or analyses-of var1ance procéHures

3 Even.lso, 1t‘ 1s 1nterest1ng to note that in Type B,)30% of the b1rth

. : o e \ . .0 ’ '(‘ ., . . ' M - ’v; .
® [ g . ] f " B - : ‘ P



'1nJury thations 1dent1f1ed the 1njury as an ass1sted breech birth, -

“wh11e on]y 2. 7% of Type 2. was recorded as breech b1rths In the
‘ 1h1t1a1 Type T pr1or to th1s sub d1v1ston, the 1nc1dence of breech

‘e

A7)

.,btrths was comparabTe to that. 1eve1 occurring i the ormal.

~ popu]at1on . ‘ ’ i
w1th reSpect to the«h1story var1ab]e, no sighificant statistical,,
d1fferences wgre noted between Types 2, 3 and 4. There were,‘
_however, some - 1nterest1ng trends whiéﬁ could be 1dent1f1ed In -
re]at1on to midd]e ear pathoTogy, 11%. of the init‘ia]E Type 1
“ 1nd1v1duaTs had a hﬁstory of m1dd1e ear pathoTogy In Type 3, th1s,
? iv propor was’ 29% ' In Type 4, the proportion soared to 47% *"} -
5545 1nd1cat1ng “that those 1Q this Type grouping may well be. exceTTent"zﬁﬁfl
e cand1dates to be cons1dered the ‘one distinct1ve grouping in th1s‘“
* study. - exhdbiting"conductivev hearing impairments Eurthermore. the
h1story of artTcuTation difficu1t1es was '’ foﬁﬁd to occur in 5% of |
. those 1nﬁlxjduals in both Types 2 abd 4, however, occurring in W% of
_ thdSe 1n Type 3, suggesting that a more pro]onged hear1ng 1mpa1rment‘n;"
“ TTS% necessary prior ‘toi any s1gn1f1cant articu]ation probTems ; s

deve]op1ng ‘ Interest1ng]y, - no subJects 1n e1ther Types Jor 4 were .

recorded as - hav1ng any hiStory of Tanguage prob]egg, nor d1d any of

*a‘b i 41 . :

those subjects have £am111a1 history of hearing impairment

From these\ data it is clear that quantitatxveTy, few differences :_fﬁi

LA

were cons1dered sjgnificant bef‘een the new.subJect Types 1n tgrmsﬁgg 2.

1n§ury \hnd P%stor1ca] varTabTes. . It 15 evident, howeverﬁ?b at
, .
qua11tat1ve d1fferences exist, 1n that a. greater proportion of Type 8

e v N ; -

4
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. 1nd1v1dua1s were assisted'breech b1rths. Furthermore thepex1stence -
of -a history of middle ear infection and aT]erg1es occur;ed 1n r"
greater proportion in ~the two fa111ng Types, 3 and 4, Art1cu1at10n‘

Y

o d1sorders appeared 1n h greater proport1on in Typé 3 subjects. o
‘_ﬁ%‘ suggest1ng a. time factor for whtch a hear1ng Ampairment muSt_‘ !

",. -y i
prior to- any d15cernab1e articd]at1on probTems be1ng noted.. e,

| actor - wig faaaled to ue statist1ca11y sigp1f1cant as.
‘ mothers'“ age, however,‘id?e again a trend can be seen As prev1ou51y
stated, 188~of Type 24 others were of 16 years of age or‘younger It
B . 1nterest1ng to/ note that ‘this: proportion 1ncreased to 22% in the"f ¥
Type 3 and 32% 1n ‘the Type 4 mothers with the mean of botﬂggypes S
" being approximateTy 25 years. - | J‘ "u -
~ Other var1ab1es wh1ch remained 1nsign1f1cant stat1st1ca11y wereg" »

Nh'oth materna] ands patenqa] occupation and geStationa] age. "No.

‘observab]e trends were 1dentif1ed _ | EE S
The next set of VariabTesvwhich were consfdered 051ng this new

“sub= division of Type #roups’ was perfO(mance on the varibUS Qgﬁggg '

"scaTes. Performance on the four ocaTes across the. three Type groups. ”

can be seen 1n Tab]es 3 through 7

, g

INSERT TABLE 3 ABOUT HERE
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From Table ‘i@ it canlée seen that Type 3 individuais had higher,
proportions of. faiiure on the personai sociai ‘ m%*_han_did the

other t groups It is aiso important . Types 3
or 4 égaiiure on’ any persona1~socia }»k‘ﬂ._w Vihd third

adyinistragi egf the ,screen,‘the-one compie'-ﬂgiu Lo ame time,as

,the pure-tone audiometric s§

- On the gross motor % tignifi%ant difference was reveaied

by ‘both chi square anij',“‘ -is ‘of ixariance procedures On the .

seconq administration of the sqa]e, Type 3 individuais were found to

‘rdiffer signifigantiy from both Type 2 and 4. This was significan‘ ‘at

,the' 050 ieve] using a’ Scheffe procedur 5 Neither of the othl‘.

administrations of the gross. motor s feveaied any signi.'
wx . ) °
differences across Types (Table 4). . . SECERE -

gw‘_’*’f

v

AT I 2T INSERT TABLE 4 ABOUT HERE o

-, . 2

@

-

R As gwas noted fﬁd'reiation to the pérsonai-sociai scaie, none of
y‘ﬁeither} Type S‘Por ‘Type o faiied the scaie at the time of the’ third

’ administration “This too, was the case for the gross motor scaie

: Due to’ iacking infoﬂhation as to the Specific items faiied it is |
'limpossibie to make any firn conciusions However, it is possibie to -h
' hypothesize that since the vestibuiar system is frequentiy in9Q}ved

in middie' ear pathoiogy, it wouidﬁpe pbssibie that itens invo]ving

¢ . P 5 g S,
E . . cned . DA .
LI . . B [ : ot o
~ . cL ) e s
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hdes severa'l jtems which 1nv01ve wa'lk‘lng, stand1n‘§, stoop1ng ?d
bahncé, mbddm must: be successfuﬂy comp]eted In order for the child

g oy
3g to a's's the'%ross motor sca]e

"" Tab]e 5 dep1cts results of performance on the-.sf‘*’ne motor-pdapﬂve

A "
(3 E

’scale A s1gn1f1cant d‘ifferehce was fou‘ﬁd at‘ross Type groups 2 andﬁé

I
N R

-on the® second adm1njstrat1on ‘the sca]e. Again. 1t 1s 1nterest,1ng,

| to note that no ﬁ
thind adnjaetra o

»consisten resu]ts obtained on the two prev‘lous]y d1scussed ‘

mbers o‘F e1ther Type 3 or 4 failed any 1tenr on the

n. of the fine motor-adapt1ve scale. This 1s

scales. - The 1tem predominantly fai 1ed on the second screen was

, hat

,?7 C o
— — . .
" INSERT TABLE 5 ABOUT HERE -
;“5 N
. ’ ¢ ‘ T k f
X v The f1na'l s.ca]e to be ana1yzed was that of 1anguage Frdm Tab'le

-8

6y p striking difference on the second administration of the scale oo
lf;cia.n be -seen. . Type 3 . 1nd1v1¢ua]s differed s1gn1f1cant'|y from the |
‘othe‘r two Type groups at the .050 slevel utilizing a Scheﬂff‘e '

_Q procedure:., ‘Unfortunately, due to ‘m1ssin§ data in the 'hee'lt‘h chart, :
ident1f1c‘at‘1on'o’f any specffic item failed cannot be made. |

L4
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"Nfof.Fa11ed‘ia§m§‘on The Fine Motor-Adaptive Scale
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- Motor 1

Fine
Motor 2

Fine

__Motor 3

6.6%
| s
0.7

3.8%

- 25%

5%

8.1%
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It s again interesting to note that the third adm1njstretion of

& .
- the 1anguage scale did not result 1n any failyres by 1nd1v1dua1s in

ff: 3 or Typé 4.

INSERT TABLE 6 ABOUT HERE

- »- . ’ KN

4
-
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" Of those var1ab1es‘reMa1n1ng, spee1f1ca11y birthweight, the three

e

.significant differences emerged across Type groups. w~gﬁﬁ“?‘

" Lastly, the rate of return for fol]ow-up testing was of. 1nterest

1n this study ‘ of

-

“#hose 1individuals who failed at 1east.one

component of the pure-tone aud1omEtr1c screen, 81% returned for a

fel1ow-0p tes#. The 1nd1vfdu§15 Whe returned, and those who did not,
o N ) '

did.- not d1ffer significantly in “terms of soctdéconom1c‘status as .

82,

vision screens and the overa]l Denver performance, no stat1st1da11yff~

-

estab]ished by the Blishen Scale (1951). & N -g",

Several conc]us1ons can be offered based on the resu]ts of this -

study , .
1. “Birth injury was not found to 'pe %1gn1f1cant1y related .to

perfdrmance “on  thes k indergarten pure-tone aud1ometr1c and

1mpedance tests. 'f

2. 'The presence of any historical pathology was found to .be

significantly related to performance on the pure-tone and
1mpedance tests, though middle ear pathojogy and a1Terg1es
emerged most frequently, followed by breech bjrtﬁs.
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' TABLE 6 | L . , |
Percentage of Items Failed on The Language Scale .
‘ ' Language 1~ Language 2 _ Lanquage 3
. ¢ r . d' . ‘."v," ‘,,, )‘ .
,é-':‘ ' Type 2 An’ " 3.9% \ 2.7” . 4. ]%

Type ¥ T R . 0%

‘oTyeéd v 6.8% o 8% 0 T 0% ¥

-
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| ev1denced by the init1al :f

. Fai]ure on the Qgpver Deve]opmental Screen ng Test sca1es on the

-,

Gestatfonal age of 35 geeks or less was significantly related to
failed aud1ometr1c and 1npedance testing. It d1d not
d1ffereht1ate those who later passed f&om those who failed.

Maternal age of Tjﬁe 3 and 4 ch11dneﬁ' was not found to be
significantly re1ated _to pure-tone and ' 1upedance test
performance, though mothers of chﬁldren who failed the first '/

screen tended to be younger than those of - ch11dren who passed. as (D

pes 1 and 2 ‘analysts. T
Soc1oeconom1c status wasﬁnot;found to be s1gn1f1cant1y related to' .\
aud1ometr1c and 1mpedance test performance .

Birth order was not s1gn1ficant1y ‘felated to aud1ometr1c and;

1mpedance test performance

%,
_secorid adm1n1strat10n (mean age 1 months). was significant]y .

.re]ated to aud1ometr1c and 1mpedance ‘test performance. - Gross

motor, fine motor-adapt1ve and 1anguage sca]es were stat1st1ca11y
‘” -y

V s1gn1f1cant , o S | .

)

~In the major1ty of~<gases, “sub ects “Failing both an 1n1t1a} R

pure-tone and 1mpedance test and also'fa111ng the follow-up test,

-; _,J .J." f‘

differed. more from the npnma] group than did- those who 1h1,r"3

““failed but later passed /follom,up testing The 15ttep>gr““' A

AR
resemb1ed tge normal groupf more c]ose]y than 1t d1d the otegr.- .f‘
initial failure group K o ‘

’ :
.'/ i
[VE

The pr0port1on of subjects who 'retrrned for follow-lip testing
after an inital failure on the audiametric and 129‘“‘“‘éi£?sts .

a

was 81%. ’ “‘ - ‘. .-
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0. In' summary, based on the \compaMson of Types 2, 3 pnd 4, 1l ‘:‘ﬂ.:
Varfables “Were reveated . as be1ng significantly | relateq”’
pure-tone aud1ometr1c and impedance test‘lng in k1nderga o,

These were: ,
*a). Presence of some h1s£ory of patholoqy. espec1a11y m1dd1e ear

Infection. and aHerg1es. i

m"

4
h) Mﬂ 1ed gross motor scale on the Denver Deve]ogmenta'l
" WEoraeting  Tast on the secorid. adn1n1strat1on.«w1th the mem;,

Y

| age be1ng 47 months or. approx‘lmately 3 1/2 years of age
’ N
..6) . Fa11ed fine motor-adapﬁve scale on the Denv r Develo ment ‘I

i,

g a. g "eg!‘!lﬂs Test second... adrn1n‘lstratfon, with the Draw-a-ﬂﬁ
T task being the- 1tem}foﬂed( - S e

@ led ‘b\guage

Test on the second adm1n1strat10n

oF ve]opmenta 1 Screen ing

e)’ Gestat1ona1 age of 35 weeks or less d1ff'érent1ated those who

N " pass or faﬂ 1n1t1a'l screen1ng oy o "‘ o
'.; 1\1 None of the subjects who fai 1ed the k1ndergarten audiometric

‘\\ screen fa1 Ted any " of the 1teﬂ15 on the lanjuage scale of the :
gve: relat1n,g to heanxs;g,,,speciﬁcau_ : ,‘gcaHzat,_n to a ben, L

’ulﬂq v o
. .
L [

4 5 o
IoceHza 1on to 3 voi1ce,¢ Or 1m1tat1on of.. Speech sounds '

]2 Health uh\’its in Alberta wou'ld _not 1ncrease screen1ng efficiency, .
\ by us1ng 'additiona1 non-audiqmetﬁc ‘data for pred1ct1ng potential ..

! for hear1ng 1npa1rment. , . .
o ‘s

The guestion which th1s study proposed to resolve was whether or

not & predictwf mddel could be &generated which would be '
| L ORI, O |

“hua’ N R : -
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supplementa1 to the pure~tone aud1ometr1c screen 1n k1ndergarten. '

Perhaps. q@ven the results generated 1n this study. the quest1on

should be one of whether it would be the most benef1c1a1 opt1on .

availab]e Severa1 factors must be constdered

Firstly, - any mode1 or equat1on wou1d be, based upon Type 3*

1nd1v1dua15° those fa111ng both 1n1t1a1 and fg]low-up aud1ometr1c L

scré%njng Type 4 did not differ enough from the normal group to be‘V"
1'd1scr1m1gdb1ve in function.. Even 4n the pnev1ous gr upings, only the .
| h1story var1ab1e. materna1 age, b1rth§e1ght qnd ges

ational age were

" seen as s1gn1f1cant. “The. prob1em with using Type 3]1nd1v1duals on]
| to generate a pred1qb1on_mode1 or-equat1on is twofo{d. F1rst1y. On}y

to determ1ne which of those nine were condhctive 1mpa1rments'

whtch were' sensor1neura1 Those of sensor#neural or miged nat res.‘

and being of a sign1f1cant degree. wouid 1n all 11ke11hood hav been .

1dent1f1ed through h1gh rﬁsk registers and neonata] f 'lgy;up

programs prior to k1ndergarten entrance Nhat ébout the ch 1dren 1n 3;;

Type 3 ,who ‘dre 1dent1f1ed for the fﬁrst time as hdv1ng a conductmve |

';7garten, many éognftfve., 1anguage,_

oknine subJects compr1sed the Type group.. Second1y. it 1s impossi| 1e

-

‘A

Aﬁdbﬂongﬁ Sk1lls ‘gre SOmewnat sophiSticated They.\heve been *

developing for two years. To. what degree tﬂese sk111s wﬁﬁ1 bh
affected, 'will catch up,'and w111 effect future scho]astfc success 1s

controvers1a4 iParad1se & Rogers, 1985) It 15 only conmbn sense

_: however, to see the benef1t 1n»1dent1fy1ng any conductive 1bss as
ear]y 1n deveﬂopment as poss1b1e.“rﬁther‘than u91t1ng for twd yeers s
of deve]opment and’grouth to pass S R f "“‘v |

! 3
o :
Y [

soc1a1 «and .

R
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The néﬁt factors to be cons1dered are those var1ab1es which were
found to corre]ate w1;h a faﬂed a}JdiometMc and 1mpedancfscreen
Both b1rth 1njury, and more §‘ét1f1ca11y breech b1rths. and
gestat1ona1 age are on the health - chart from b1rth HTstory Jsi
updated ‘as each v1$1t to the cTinhc for 1mmun12at1ons 1s comp]eted
CTearly though ‘' as ev1dended by the expanse of high r1sk registers. ‘

' thesé are not suff1c1ent in and of themse]ves to be used for
prediction | They are 1nc1uded onacurrent htgh r15k reg1sters along ,f

| w1th many other reTated factors.‘ : Of interest though are those rh,
itens on > the gggyg[ thch _were found to sﬁgn1f1cant1y re1ate to a
faTTed aud1ometr1c and 1mpedance screen A1l three, gross motor,~~
1nv01v1ng baTance, fine motor adaptive, specifica]Ty tne DraWwa-Man
w1th SiK. parts item, and the 1anguage scaTe were 1neffect1ve at the
kindergarten screen,_ 1n d1scr1m1nat1ng between norma] and impaireddr

: hearing It was at the second testing undertaken at mean age 4T<‘

’ months; at which s;;nificant differences were observab]e Note once _

~ again, that this was onTy ﬁound to be the case w1th Type 3
1nd1v1duals | _ o ‘g~' 'w

_The Pirst question. that arises in reTation to these factors 1s f
why variab]es such as birthweight, mothers age and/or education were .

, :ﬂbt, found +to be sign1f1%ant1y re1ated to performance on the
audiometric screen for Types 3 and 42 Perhaps th1s is due to the
fact that in this study at thg most, nine subjects coqu have been"

B 1nd1v1duals w1th mixed 1mpa1rments. The high risk regTsters conmon]y
utilized in heaTth un1ts and hospitals in Alberta 1nc1ude factors

T
|
1
B
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| found predictive of a sensor1néura1 or mixed loss. rathe:.ﬁhan

_ conduct1ve. Th1s cou]d poss1b1y exp1a1 /the few number of var1ab1es

found to be s1gn1f1cant1y re1ated to}pe.formance on the aud1ometr1c L

jpfand 1mpedance screens.‘ Ihese high risk factors d1d ‘not appear to be .

0

re]ated to - those who passed the second screen, presumab]y ru]ing out _

- an 3mpa1rment of a m1xed br sensorineura] nature

what does ‘this mean? Many: Varﬁab1es have been considered A few

,have turned out to be statistﬁca]]y s1gn1f1cant Could and mOreover;'

results? Th1s author s response to that uestion 1s no. Certain]y,

~.using - 11near regression ana]yses, an equation cou]d be generated but’

that, however, does not appear to be the most reasonab]e so]ution t03>.r'

a very 1argexprob1em 'Consﬁder the foI]ounng statements

‘31.' Differences 1n the areas of gross motor, fine motor and 1anguage"

:,begin/ to enmnge as ear]y as 3. 1/2 years of age or 4] months, as
: ev1denced by Denver performance. j SRV )y" - L

2.“Aﬁter 3 1/2 years of age, nb new predict1ng var1ab1es were-

/1dent1f1ed T T S
3/’ Thompson and weber (1974) were successfu] in teaching pure- tone )
p]ay audiometry to 100” of children between the ages. of 42 and 59‘

“months of age Many other authors concur with this c1a1m
\4.-‘If a 3 year old. cannot. be t&sted with p1ay audiometry by a
| skilled clinician, it may 1nd1cate some’ other prob]em in add1t1on.

<
\_,Io_a_hearing loss (Hodgson, 1985).

: Sx The majority of research po1nts to ages be]ow 4 1/2 as being

\ cr1t1ca1 for deve10pment of all aSpects of the chi]d

\\ e ~—

/ . . . ] }
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6. Currently, no pure-tone autfometric screening’ is routtne]y

89,

performed on’ ch11dren in A1berta hea]th un1ts before the age . of -

k1ndergarten entrance. ‘A‘ B ;,"ff‘

.

The obv1ous and very troub]esome questﬂon~wh1ch emerges 1s why‘

" the health un1f’ are wa1t1ng until ktndergarten to do pare-tonelf

as 3 ;1/2.uyears Performance on the Denver Deve]opmenta] Screentnq

Testw begﬁns to. devtate from the norm at 3 1/2 years Ear]y

| 1ntervent10nists state that the ear]ier 1dent1§gcation can take

p]ace, the more effective\\remed4at10n will be Perhaps a more

effect1ve approach Mou]d be to rout1ne1y adm1n1ster the Denver. the

pure -tone audiometric screen and 1mpedance test at '3 1/2 years as

part of the total monitoring and fo]]ow-up of preschool chtldren

ﬁ‘)‘

' wOu1d th1s not at Tleast }part1a11y solve some of the exist1ng

prob lems? It wou]d—.zertainly, ﬁdentifys thosé‘”ch1idren:‘w1th

: testing. txperts 1n the f1e1d state 1t can’be done re]tab]y as early :

\\conductive impatrments ‘earlier, - and when used in conjunCt1on wtthd

De"Vé“\\rQSU]ts' more frequently and re]iably than in previous year'”"v

" There . WOuld however. need to be some changes in current practice 1f

this, was to be effective . A11.researchers ih the area of hearing
zi
screening emphasize the need for supervision and tra1n1ng of staff

for such programs, by an audio]ogist The cost‘effect1veness a]one‘

ofz5such a program would sure]y provide the monetary resourceSAtO»

empioy such . a professiona1 Stricter adherence to procedure
guide11nes wou]d have to become mandatory To avert prob]ems

relating to ava11ab111ty of the children, could an audiometric/

4
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1mpedance/deve]opnenta1 evaluation -at 3 172 'years not be nadé‘a‘
o prerequ1s1te to k1ndergarten ehtrance?.‘ | i w‘ yb
A Before such a recommendat1on can be made, the re]ﬂabi]ity of
"l pure-tone aud1ometr1c a1r¢f conduction screen1ng and 1mpedance
“screen1ng must be cons1dered morefcarefulky | \
In a recent study. Downs and Northern (1986Y considered both
pure-tone and 1mpedance screens for use 1n schoo]s, health c11nics¢//

and - phys1c1ans' off1ces. In the1r opinion. standard“au {ometric -

a

"'screen1ng alone is not suff1c1ent to detect pathological cond1tions

in the ear. . In fact they stated that the audionetric screen may
miss as many as 70% of ‘the ears w1th patho]ogic findings Thus, 1nf
their opinion, tympanometry. or 1mpedance testing is essentia] to an
- effective hearing screening program This view was corroborated by |
Jerger (1986) who - stated that overwhelming evidence exists that
1nd1cates that tympanometry s an effective and necessary screening

; -l

tool. Furt more, Jerger stated that tympanometry is easy to use,
€

acceptably "Etvfmsive, effective in. the short term and acceptable to

the test popu]at1dn.‘ Clearly, these researchers feel that pure-tone
' _aud1ometr1c‘ screen1ng and 1mpedance' testing can be }effectivet
! screening protedures for deteCt1ng a “loss, particu]ar]y .of a
- conductive nature. ___Downs and Northern (1986) stated in addition to

these two techniques. that a screening test which samp]es 1anguage‘

deve]opment.,can ‘be a va]uabl_e1 supp]ement. In part1CU1ar,‘these

researchers city Early Language'M11estone scale."
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Also requ1r1ng a c]oser examtnat1on 1s the notion of testing a
child us1ng 'pure-tone aud1ometry at 3 1/2- years of age.” As = .
prev1ous]y stated. Thgmpson and weber (1974) real1zed excellent
success 1n test1ng this age group Moreovér. Mencher (1975) stated .
.as{A a **reso]ut1on of the Nova Scot1a Conference on the Ear]y
Ident1f1cat10n of Hear1ng Los$. that per1od1c screen1ng fe hearing
shou]d be mandated beyond “the: age of &wo Sa1v1a and Ysse]dyke |
(1985) on this t0p1c stated that even though some younger ch11d;eh
'h may fad] a pure-tone aud10metr1c test due to 1mmatur1ty. that th1s
< can usua]]y be accommodated for by the use of 1mpedaqce test1ng -—l
L Taking these two: concerns “into consideration, it seems as though
: screening the hearing of 3 1/2 year old ch11dren, us1ng pure-tone °
audiometry, impedante test1ng and _some short “developmental screen1ng
; 1nstrument sensitive tof ]anguage ski]]s, s a reasonable
recommendat {on to.make. ,As evidenced by the results obtained through
th1s study in terms of~préd1ctors of hearing 1mpa1rment. none emerged' .
after the age of 41 months DevﬁationS'tn‘gggggg performance‘were ‘
evident at the 41 month level. The only rema1n1ng factors which were
considered to possess predictive value were “items already present -in
’ h1gh risk registers Therefore, it. would appear .that hearing
| screening programs in public health units around Alberta, would best -
~ improve their programs by beginn1ng routine screening using pure-tone :
~and 1mpedance testing at 3 1/2 years of age, rather than. pOstpon1ng -

it to k1ndergartenl The indicators are present at 3 1/2, the
11terature agrees that children are testab]e at that age. Why,wa1t a

- -



year and a ha]f. dur1ng wh1ch time language,’ cogn1t1ve and poss1b1y

' pragmat1c soc1a1 skills could be hindered by a hear1ng 1mpa1rment?

92.

,Perhaps ‘an_ answer to that quest1on ‘relates to availability of ‘the.’

' children. - ’Xﬁndergarten ensures the availab111ty of the,ch1ldren Is
-1t 1mposs1b] thgugh. for -health un1ts to. requ1re a3 1/2 year o]d
‘screening: fo§
child cannot register for k1ndergarten? By the very fact that - many

fscreen1ng$ of chiigren 1n this study were administered at 4 meap age

each ch11d pr1or “to k1ndergarten. without which the :

" of 41 months, 1t can be seen that many children routinely visit the )

clinic -at that " age regard1ess .of any k1ndergarten entrance.

- requ1rement Rather than searching for additional préd1ctor

variables, it seen5 \apprOpr1ate that earlier institution of routine

hearing: séreeniﬁg in health units. would be an” appropriate goal to

strive for. by | o ' '/(

-~



" CHAPTER VI

. SUMMARY AND CONCLUSIONS ~ My
N L)

L
"

The purpose ~of this study was - to identify any variables presenf"
" in health unit health charts, which possess any predictive value for

‘ -future ﬁearing screening failure. ' If so, could these Variables he
utilized to generate a model and/or equation of prediction which
could be wused.to Supplement the pure-tone audiometric and impedance
screen ¢ompleted in kindergarten? I |

*

A total of 426 health charts. were analyzed, half of those passing

i

the pure -tone audiometric and impedance screens, half failing at
least one_ trial of either the pure-tone audiometric and/or impedance
, screens. Data on a “total of 50 variables were collected for each

v .
- child born between 1976 and 1979., Using one-way analyses, each

-variable was considered 1in relation to performance on the pure- tone
audiometric and impedance screens completed in kindergarten. of
prime interest to this)/study were those children who complet&Ty

—— —

passed the tests on the first administration in comparison to those
1yho completely failed pure-tone and impedance ﬁikting on the first
administration. The latter group was later sub-divided on the basis
of a complete pass or fail on the second follow-up testing.

Of the  variables considered, gestational age of less than 35
weeks, the preSence of some history of pathology, specifically middle
ear infectfon and allergies; assisted breech births, and failure on
- the” gross motor, fine motor, and language scales onethe Denver

N

. Developmental Screening Test ‘Were all variables which were found

B ,,

93.
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-to possess some ppedict1ve value.

P
o

those with unilateral fa11ures on either pure-tone or 1mpedance‘
testing G1ven ,the results ‘of this - study, the following
reconmendat1ons can bé made: | “
1. Based on data currently availabTe in health unit charts, the
Idevelopmeht/ of a predictive :model or equation does not seem
appropriate at this time, as few variables were found to be
statistically significant, and forthermore, only apply to those
1nd1v1dd§1s;'who completely failed both an initial and a follow-up

~oure-tone audiometric and impedance screens.

2. Pure-tone ~ audiometric . testing, 1mpedance testing, and

deve1opmenta1 testing  should bé'routine]y carried out beginning
at age 3 1/2 years ratheL than at k1ndérgarten entrance.

3. The «audiometr1c and 1mpedance screens should strictly follow

established procedura] guidelines and moreover, be under the

superv1s1on of a qualified aud101og1st

4. Current screening programs should ensure financial resources

sufficient to employ the appropriate- professionals. :Nhen one

-

considers the cost effectiveness of such a program‘in comparﬁson :

to those currently in ex}stence, the sa]ary for an audio]ogist,/
, :

does not seem an unrealistic ‘expenditure. In1t1é§1y, one

=7
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.aud1o]og1$t per hea]th district could train and supervise nurses or
nursing - u1des in accordance with estab]ished procedural gu1de11nes.
The 1n1t1a1 outlay would be great, but with time mgch money would be
saved through reduced rescreening.

5. Performance on the pure-tone and Iimpedance screen should be
ana]yzed in  relation’ to those factors ‘which emerged as__
significant, namely: | ) \ ’f ‘ J
a) Gestational age of less than 35 weeks.

b) Presence of h1story of pathology, specifically m1dd1e ear

infection and a]]erg1es.

c) Failure on gross motor scale of the Denver Developmental

Screengng, Test, at approximately 41 months possjb]y |

- Indicating = some general. gross motor, coordination, ‘and
“balance d1ff1cuit1es L : _ .\\
d) Failure on the fine motor -adaptive scale of the Denver, w1th
; Draw-a-Man task causing difficulties.
e) Failure on the language scale of the Denver. '
6. Once again, caution should be exercjsed when interpreting the
' Ee§u1ts of this study. Being of a historical nature, it is ‘
difficult  to va11da£e the‘ variables of interest. A somewhat.
1iberal 1eve77’of-sign1ficance (.05) was accepted in the analysis
. of the variables. Being an exploratorxgg;udy these shortcomings
~ are excusable.  However, fUrther study‘1s Z??dEd‘1" the area,

examining  these  initially significant variables more vigorously.

Not only should variance in testing procedure, location, and

-
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cr1ter1a be controlled for, a. h1gher 1eve1 of s1gn}£{fance in

var1ab1e d1fferences should be requ1red._

¢ In . congJus1on, this whole 1ssue can be sumMarizéd in one

\
\\

sentence:

Why rely an 2 prediction mode] or equation when the ski]]s in

question can be, with adherence to ﬂkocedural guide11nes. be re11ab1y

¥ and directly tested directly, as ear]y as 3172 years of age? Until

—p—

such “time that\instruments such as Aud1t6F§ Bra1nstem‘Responses (ABR)
can be made ava11ab1e in all health un1ts,.a 3 1/2 year Q]d screening
"of “the aforementioned nature might prove to be a reasonab]e interim

L4

solution. _ -
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