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EXECUTIVE SUMMARY

'!he 1988 General Assembly passed senate Joint Resolution 5, directing
the O=partment of Education to study the t:easibility of establishing
comprehensive hearing screening programs in Virginia f s public schools. Such
a program should be based upon the successful regional hearing screening
program, Project HEAR (Hearing Education and Resources).

'!his study looked to a number of sources: current state guidelines and
regulations, current state practices with regard to hearing screening1

comprehensive hearing consavation programs which have been established roth
in Virginia and other states, and the literature which connects the
occurrence of recurrent otitis media to language, learning and behavior
difficulties in children. '!he following statements summarize the findings
and conclusions reached by the Task Force upon which their recommendations
are based.

1. '!he purpose of a screening program is to identify individuals who
are likely to have a disorder. Puretone screening and
tympanometric screening are used in a hearing screening program to
identify the possible presence of different types of hearing, roth
of which require follOW'-up to assess medical status and detennine
if educational J?erfonnance is affected.

2 • '!he results of Project HFAR (Hearing Education and Resources)
indicated that: (1) Mass hearing screenings can be conducted on
children in grades K through 3 at an average cost of $1.24 per
screening; (2) hearing screenings can be completed in two minutes
per child; (3) results of the hearing screenings revealed that 11%
of the children tested failed 2 screenings and were identified as
being "at risk" for possible hearing loss: and (4) a significant
number of students (5%) was found to be in need. of medical
attention following the physician's screening.

3 • Hearing loss is known to affect language development and academic
performance. The earliest possible identification and
intervention is necessary to minilnize the effects.

4. Recurrent otitis media has been found to negatively impact upon
language development, academic achievement and behavior in a high
ntnnber of children. Prevention of recurrent otitis media can
play an important }?art in the prevention of language and academic
problems in children.

5. A high percentage of students enrolled in handicapped programs for
the learning disabled have a history of otitis media.

6. current regulations for the testing of hearing in the schools of
Virginia are addressed in roth special education regulations and
requirements for general health screenings. No single dcx:ument
clearly delineates all requirements with regard to hearing
testing, and as a result, there is confusion regarding hearing
screening requirements.
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7. '!he vast majority of Virginia's schOC)l divisions are attempting to
meet what they consider to be the minimum requirements for hearing
screening.

8. Many schcx:>l divisions are not COJ.ll)lying· with the requirement that
the hearing of all studerits referred to special education be
assessed.

9. '!he fonns used to report hearing status lack the precision
necessary to insure that hearing has been screened and/or
remecliated.

10. Initial school hearing testing is done currently by either nurses,
speech-language pathologists, or combined efforts of these
professionals in most school systems. Audiologists are not
generally involved in mass screening of hearing.

11. Speech-language patholCXJists report spending anywhere from several
days to an entire month completing hearing screenings. This
represents time lost fram providing thera};)eutic sexvices.
students identified as speeC.~-language impaired with an IEP cannot
be denied services while a hearing screening program is completed.

12. A program which utilizes both puretone and tynpanometric screening
is needed in order to identify both children with sensorineural
hearing loss and those with fluctuating conductive hearing loss
accompanied by middle ear abnonnalities.

13. '!he majority of Virginia schcx:>l divisions do not currently use
tympanometry' as a screening proc:edure. Most divisions use
puretone screening alone or supplement puretone screening with
tympanometry' when a child fails puretone screening. Used in this
manner, tympanometry functions as a second level diagnostic
proc:edure.

14. Most school divisions use 25db as the pass criteria for puretone
screening. SUch procedures would fail to identify approxinately
50 to 70% of the children with abnormal middle ear status.
Without identifying the hearing loss the children are "at risk"
for experiencing language and leanll.ng deficits.

15. Impedance screening, or tympanometry, is a fast, accurate,
noninvasive procedure for identifying middle ear disorders.

16. Tympanomtric screening was successfully incorporated into school
~eenings through Project HFAR with costs averaging $1.24 per
child per screening (excluding equipment costs). The cost
effectiveness of incorporation of tympanometry into existing
puretone screening programs [laS been demonstrated in other school
divisions.
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17. FollCJW-up prcx::edures are a vital part of any screening program and
must be addressed by the designers of the program. No follOW'-up
is mandated by the laws 'Which require mass hearing screening in
specified grade levels. '!he decjree of .follCM-up currently
undertaken depends solely on the commitment of the :PerSOnnel at
the loc:al level.

18. Parental , community, and schcol :PerSOnnel education are important
aspects of a CCJ1l1?rehensive hearing health care program. Without
cooperation from these areas, medical follow-up and educational
modifications will not occur, makin:J a program essentially
useless.

19. Schcx>l screening prcx;rams should attempt to reach preschcol
children since (1) early identification of hearing loss is
c:ruciali (2) prevalence of middle ear disorders is greatest among
preschoolers: and (3) untreated, early onset recurrent otitis
media nay have more serious long-tenn educational implications.
This can be addressed via community education as part of the O1ild
Find program and screening of all preschool children enrolled in
the loc:al division.

'!be following reconunendations are made:

1. A statewide comprehensive hearing conservation program should be
established to provide hearing health care services to children
served by the school systems of Vi:rginia.

2. A comprehensive hearing conservation program would consist of
identification, referral, in-service education for teachers, and
involvement of ~ts and members of the loc:al medical community.

3. It is reconunended that the SUpel:visor of Health services should be
responsible for coonlinating the program at the state level, in
cooperation with the SUpenrisor of Speech-Larguage and Hearing
Impaired Programs.

4. It is recomrne.nded that a person should be identified in each
loc:al educational agency who is to be responsible for coordination
of a comprehensive hearing screening program at the loc:al level.
'!his :PerSOn should be responsible for execution of the hearing
screening, administration of in-service and educational preJgraInS,
and implementation of referral and follexv-up procedures.

5. It is reconunended that audiolCXJists, registered nurses and/or
speech-language patholCXJists should be responsible for on site
supervision and execution of puretone and tynpanometric screening.
'Ihese persons must have expertise in the administration and
interpretation of puretone and tympanorntric screening. '!he use
of speech-language patholCXJists should not cause cancellation of
therapy services for any identified speech-language iJnpaired
student. other staff may be used. as needed, following proJ?er
training, and with a previously identified specialist on-site.
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6. It is recommenderl that the state provide start-up funds to all
local education agencies to initiate a comprehensive hearing
screening program.

A) '!his should amount to a grant of $3, 000 for the purchase of 1
tympanometer for every 1000 students in grades K, 1, 2 & 3 I

and all preschool handicapped students. 'Ibis would not
supplant tympanorneters the school divisions currently CMn.

'Ibis should amount to a total equipment cost of approximately
$750,000.

B) start-up costs should also include intensive trai.nincJ of
school divisions in executing hearing screening programs.
Initial training costs of $75,000 should be funderl. This
should include personnel to complete hands-on training, and
development of a "trainer of trainers" manual for
audiologists.

7 • It is recommenderl that screening should 1Je providerl to students as
follow-s:

Puretone Screening:
all students in grades K, 3, 7 and 10
all new students
all students referred to the Child study Committee
and/or special education supervisor
pre-schoolers identifierl in Child Find procedures
CL't'}y student referred by the teacher
any student failing tympanometl:y
all students failing in previous years

Tympanometl:y:
all students in grades K-3
all students referred to the Child study
CoImnittee and/or special education stIpa-'t'Visor
all new students in grades K-3
any student referrerl by the teacher
preschex>lers identifierl in O1ild Find procedures
all students receiving special education seI:Vices
all students failing in previous years

8. All Kind.ergarten and new students must 1Je screenerl within the
first sixty days of a school year. Hearing screenings involving
puretone and tympanornetl:y should be conducted for all students
1Jeing assessed. to detennine eligibility for special erlucation
innnediately following referral to the supeJ:Visor of special
education. Early screening allows sufficient opportunity within
the 65 days timeline. The time line for all other screening's and
referrals is to 1Je decided by the local educational agency.

9. certain protocols are reconunenderl for screening procedures to
insure greatest validity and reliability of screening' results.

10. The types of equipment purchased for school screening purposes
should meet certain criteria.
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11. A two phase in-seJ:Vice training program should be included as part
of a comprehensive hearirg screening program. SUch an in-seJ:Vice
program should include (1) training screening participants and
(2) infonning teachers of the effects of hearirg loss on laIlCJUage
and learning and of the accolllncx:lations which can be made to
acconunodate the hear.i.ng' loss.

12. Referral and follOVl-up should be monitored by the designated
prcgram coo:rdi.nator.

13 • Children "at risk" should not be placed in "open" classrooms due
to the high noise levels present in these settirgs.

14. Fonn I'MHe 213 B: SChool Entrance !hysical & Inmnmization
certificate" should be revised to require evaluation of hear.i.ng',
to ensure that hear.i.ng' is nonnal. '!he fonn should also cue the
physician to report a history of otitis media.

15. Fonn "LF. 011: SUrnma.ry of !hysical Defects and Corrections" should
be revise:1 to specify the nature of the "ear deficit".
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INTROOOcrION

J?urpose of the Task Forc=e

On March 11, 1988, senate Joint :Resolution No.5 was offered requesting
that the Deparbnent of Education study the feasibility of establishing
conprehensive hearing screening programs in grades K-3 of Virginia's public
schools. ihe study request followed successful administration of a three­
year Department of Education grant-fumed program entitled Project HEAR
(Hearing Education ani Resources) by the school divisions of Clarke I

Frederick, Warren am Winchester. Based on the premise that children who
experience repeated episodes of intermittent hearing Iass may be
misdiagnosed as exhibiting behavior or leanri.ng disabilities, or may remain
urrliagnosed until significant larguage am leanri.ng problems result, Project
HEAR utilized tympanometry as a quick, painless, and noninvasive method for
evaluating the middle ear status of school children. ihe tympanometric
prcx::=edures were USErl in grades K-3 in addition to the already in-place
audiometric puretone screening as req¢.red by Virginia schCX)l law 22.1-273.
Accurate assessment of hearing was judged by the designers of Project HEAR
to be a critical part of each child t S on-going assessment during the primary
grades. In addition to assessment, the program included in-Sel:Vice training
for classrcxJm teachers to promote a greater awareness of the educational
needs of children suffering from intennittent corrluctive hearing loss due to
disorders of the middle ear.

Senate Joint Resolution No. 5 requested that the Department of
Education obtain input fran Project HEAR personnel, representatives of the
Virginia Academy of otolazyngology, ani from the Speech and Hearing
Asscciation of Virginia in studying the nature and feasibility of
"comprehensive" hearing screening programs in grades K-3. Findings and
recommendations of such a study are to be presented by the Department of
Education to the 1989 session of the General Assembly. To comply with this
request, a task force COIlp:)Sed of representatives from each of the above­
mentioned groups, as well as representatives from several schCX)l'districts,
the Virginia Department of Health, the Department of the ~f and Hard of
Hearing, am the state Special Education Adviso:ry CoImnittee was fonned under
the direction of Dr. Lissa l?c1Ner Cluver, .Assc:ciate Director for Special
Education programs. ihe membership of the connnittee, the goals established
by the participants, and an ove:r:view of the contents of the Task Force
Report foll<:JlN.
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MEMBERSHIP OF '!HE a:Hfi'ITEE:

Sharon Denune Altman
SUpeI:visor of Speech-language am Hearirg Impaired Programs
Department of Education

Jeane Bentley
Associate Director
Health, Physical Education am Driver Education
Department of Education

Lissa Power Cluver, !b..D.
Associate Director for
Special Education Programs
Department of Education

Pat Dewey
Speech am Hearirg savices Administrator
Children's Specialty savices
Department of Health

SUZanne Hasenstab, !b.. D.
Associate Professor of otolaryngology
Department of otolaryngology
Medical College of ViJ:ginia

Fredia Helbert
Educational Audiologist
Wise County Public SChools

Annelle Hodges
Consultant
University of ViJ:ginia
Speech-Ianguage-Hearing center

leslie Hutcheson
Department for the Deef and Hard of Hearirg

Constance F. IDvett
SUpel:visor
language, Speech and Hearing services
NeWIX>rt News city Public Schools

David Martin
Project Director, Project HFAR
Director, Administrative services, Special Programs am Personnel
Clarke County Public SChools

George Moore I M. D.
'!he Virginia Society of otolaryngology-Head and Neck SUrgery I Inc.

James E. Nicely, !b..D.
President
Speech and Heari.ng" Association of Virginia

9



Allyson B. Pate
Olairperson
state Special Education Advisory Conmittee

sandra Reen
Deputy Director for Systems :Advocacy .
Daparbnent for the Rights of the Disabled

Roger A. Ruth, Rl.D.
Director of Audiology
University of Virginia Medical center

Christine Sikorski
AudiolCXJist Coordinator, Project HFAR
Kluge Children I s Rehabilitation center
university of Virginia Medical center

Patricia A. White, Rl.D.
Associate Director for Visiting Teacher/SChex>l Social Work,
SChool Psychology am SChool Health services
Daparbnent of Education

George H. Williams, M. D.
'!he Virginia SOCiety of otolaryngology
Medical COlleg-e of Virginia

Ann Yankovich, R.N.
Coonlinator of Health se:tvices
williamsburg/James City County Public SChools
President, Virginia Association of SChool Nurses

Joseph Zanga, M.D.
Virginia Academy of Pediatrics

GOAIS OF THE TASK FORCE:

To review the components of senate Joint Resolution 5 am detennine
what infonnation is necessary to fulfill the study objectives

To review current Daparbnent of Education requirements regarding
hearing screening

To review Project HFAR

To gather infontation on am review current practices in schC)Ql
systems throughout the state and Prc:x.;Jra11l models in other states

To review and consider the impact of recurrent otitis media on language
and academic deVelopment via a review of the literature.

To examine each of the above components and provide recommendations as
requested by the General Assembly
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CDNTENT OF '!HE TASK FORCE REOORr

In order to fully evaluate the feasibility and advisability of
establishing comprehensive hearirg screenin;J p:rtXJraI11S in grades K-3 based on
the Project HFAR lOOdel, the Task Force delineated several areas which were
to be included in the rEp)rt. '!he first of -these factors includes the
guidelines and practices currently in effect in Virginia with regard to both
mass grade level screenin;Js and hearirg assessment of students recommended
for Clild Study prc:x=eedi.ngs. several sources were used to obtain
infonnation, including the Department of Education "Ptogram Guidelines for
AudiolCXJical sez:vices in Virginia's Public Schools", senate Dc:x::ument 22,
1987 and Virginia School raws. '!he fontS currently in use for health
records were reviewed as to their treatment of hearing infonnation.
Additionally, each local education agency in the state was smveyed to
gather infonnation on hearirg screening procedures used locally.

Following the section on current practices, an indepth description of
Project HEAR is presented. Included are a SUIllnlal:Y of the project,
statistics, costs, procedures I and evaluations of the various aspects of the
program. several other programs which studierrl the use of tympanometry in
comprehensive hearing screening of school children are summarized including
a four-year program in Harrison County, west Virginia and a lOOdel program
established in the Kansas City, Missouri School District.

In considering the desirability of inplementing a comprehensive hearing
screening' program which includes routine use of tympanomtric screening in
addition to puretone audiometric screenin;J, the report contains a S1.IItU1B:rY of
literature on the effects of recurrent otitis :media on larguage development
and academic achievement. current practices in diagnosis of otitis media
are also summarized. (An explanation of term.s related to otitis media is
found in the Glossazy).

'!he final section of the report SllltU"Carizes the findings and outlines
the recommendations of the Task Force.

RATIONAIE FOR HEARING SCREENING

rrhe goal of a school hear~ screening prcgram is to identify those
children who probably do have a hearing problem fran those individuals who
probably do not have a hearing problem. Establishing a diagnosis is not an
appropriate expectation for a screenin;J program. Once a child fails a
screening', all that is knc::Mn is that this child is more likely than the
child who passed the screening to have a hearing problem. Students failing
a screening are detennined to be in need of further evaluation in a setting
which allows for more careful and extensive diagnostic procedures.
Obviously, the more accurate a screening prcgram, the more efficiently those
who probably do have a problem can be separated from those who probably do
not. rrhis results in fewer students who do not have a problem being sent
for further unnecesscn:y evaluation, while at the same time ensuring that
most of those who do have a problem are referred for further evaluation and
diagnosis.
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Nearly every state has an active hearing screening program, and in more
than half the states hearing screening is mandated by law. For more than 40
years hearing' screening has been one of the most vigorous screening
procedures in school health programs . (Northen1, 1980). currently, using a
puretone screening audianeter to evaluate one child at a time is the most
commonly used procedure for school screening. '!be _ puretone
screeni.n;J methcxl successfully identifies those children with sensorineural
hearing loss -who can be assisted with proper fitting of amplification and/or
remedial education proc:edures. HC7NeVer, the prevalence of school children
with sensorineural hear.incj is less than 10% of those children who have
actual or potential aural problens. '!be remai.nincJ 90% ha"t.r~ conductive
hearing loss nDStly due to middle ear effusion. '!be purecone screening
methcxl would miss approximately half of the children evidencing abnonnal
middle ears (McI:ermott, 1982).

A comprehensive hearing conservation program in the schools must
provide a means for identifying all children with non-nonnal hearing in
order to prevent educational problens resulting' from the hearing impairment.
'!he identification of children with middle ear disorders and conductive
hearing losses which can be medically treated is of the utmost i.rrp::>rtance.
If left untreated middle ear disease, in particular otitis media, may lead
to serious medical complications such as permanent sensorineural hearing
loss, ossicular fixation through adhesions, tympanametric membrane
perforations, cholesteatoma, ossicular necrosis, nastoiditis, and meningitis
(Northen1, 1980). However, of greater impact on educational systems is ,the
possible relationship between recurrent otitis media and language \
development and academic deficits. Early identification and treatment of
middle ear disorders could decrease the possibility that either medical or
educational consequences occur.

Acoustic impedance testing is an objective test -which assesses the
integrity of the middle ear system without requiring a response from the
child. '!be use of impedance testing enables screening proc.:q.ams to identify
children with middle ear disease with substantially more accuracy than
puretone testing. '!be combined use of impedance and puretone testing in a
schex>l hearing' consel:Vation program increases the overall accuracy of the
screening process, ensuring that children with both sensorineural hearing
loss and middle ear disorders will be identified and receive either the
educational or medical assistance they need (NortheITl, 1980).

CURRENT STATE REUJIREMENTS AND GUIDELINES

'!he need for providing a hearing screening program in public schools
has been previously established in Virginia. Virginia SChool laws have
addressed procedures for hearing evaluations of both special needs students
(Sec. 22.1-214, part A) and those in regular programming (Sec. 22.1-273).
'!he reconunendations included in the 1980 Guidelines for AUdiological
Se:rvices in Virginia's Public Schools were prefaced with the follOVling
statements:
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'!he identification of hearing inpainnent is an integral part of
public school health services. Because hearing impa.innent is not
always an easily recognized problem, identification programs are of
great benefit in detennini.ng those children whose educational progress
is being adversely affected by a hearing' inpainnent. The impa.innent
may be concluctive (middle ear and medically -treatable) or sensorineural
(inner ear and irreversible) in nature and range from no interference
with educational progress to the need for self-contained class
instn1ction with a teacher for the hearing impa.ired. Audiological
services include hearing' screening, impedance audiometty, puretone
threshold testing, speech audiometty, and a variety of related services
to hearing impaired children in public schools.

Because of the recognized effects of hearing impainnent on
educational progress and personal-social adjustment, audiological
seJ::Vices are an essential school health service. This is particularly
tn1e for kindergarten and the primaJ::y grades where an unidentified
hearing problem can affect the development of essential language skills
which are necessary for future academic grc:JWth.

Recognition of the ilnportance of hearing health care in the schools has
led to the adoption of directives, reconnnendations for implementation of the
directives, as well as development of extensive guidelines for programs
seeking to provide more comprehensive audiological services than those
required by law. senate IXo.nnent 22 (1987), a task force report on the
health status of Virginia's school children, includes reference to hearing
health. On IXlge 11 of that document, it is stated that "visual screenings
and hearing assessments are required by state law to be perfonned on all
children". '!he report goes on to say that all sch(X)! divisions reported
conducting' such screenings at the elementary level, but at the secondal::y
level compliance falls off significantly. Recommendation #20 of the Task
Force states:

'!he state D=part:ment of Educ:ation should continue to monitor and insist
that all schools comply with state laws pertaining to vision and hearing
assessments .

STATE REQUIREMENTS m STATE CDDE AND :RE:GUIATIONS

Article 2, Chapter 7, Virginia School law is concen1ed with provisions
for special education. section 22.1-214 specifies requirements for the
testing' of hearing, specifically:

(i) that the hearing' of each handicapped child be tested prior to
placement in a special education program and i

(ii) that a complete audiological assessment, inclUding tests which
will assess inner and middle ear functioning be perfonned on each
child who is hearing impaired or who fails the test required in
(i) hereof.

Also found within the Regulations Govaning Special Education Programs for
Handicapped ~ildren and Youth in Virginia (September, 1984) is the
requirement that:
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all children; vIithin 60 administrative working days of initial
e-rr-ollment in a public school shall be screened in the following areas
to detennine if fonna.l assessment is irrlicated: (a) speech, voice arrl
language; (b) fine and. gross motor functions: (c) vision and hearing.

Under special education provisions as stated, hearing screening would be
necessary for all children new to a system which would include both
kindergarten enrollees and. transfer students. In addition, any child
recommended for special education placement is required to have his hearing
tested "prior to placement in a special education p~n• FUll
aUdiolc:qical evaluatiorl i.:; required for students being considered for
special education placement who fail an initial hearing test,

SChool law Section 22.1-273 also addresses hearing health care for
students. Under this provision:

...Within a pericrl of time to be established by the Board of Education,
the principal of each school shall test the sight and. hearing of all
the pupils in the school and keep a record of such examinations....

TIle regulations gOVen1ing special education programs address assessment
procedures to be used with children being considered for special placement.
TIle regulations state that the child must be assessed in all areas related
to the disability including health and vision, social and emotional status,
general intelligence, academic perfonnance I conununicative status and motor
abilities. Testing of hearing is specifically required for every child
prior to placement in a special education PrcxJral1l. rrhis may be a hearing
screening, except for hearing impaired and deaf-blind students.

rrhe time frame for provision of hearing testing and audiolc:qical
evaluation of students undergoing special education eligibility proceedings
is not clearly specified. Conceivably, the testing of hearing and vision
might not be accomplished before educational and psychological assessment
are initiated, even though results of these evaluations may suggest a need
for mcxiification of nonnal testing procedures.

'!his variety of mandates regarding hearing screening requirements has
left confusion in a number of school divisions. A review of the
Administrative Reviews completed by the Virginia Department of Education
from 1985-86 through 1987-88 revealed that local school divisions have
diffiC'~ty complying with these mandates. 'IWenty-three (23) of eighty-one
(81) divisions (28%) were found not to be in compliance with this
requirement.

In order to alle\liate the confusion on the part of same school
divisions, the clarification of the wording in the Regulations is being
prop:>sed to require an audiological evaluation foll<JVling the failure of two
hearing screenings. In addition, the Department of Education has issued a
clarification, by way of SUperintendent •s Regulatory Memorandum, of the
hearing screening proc:ess. It specifically reconunends that hearing be
screened early in the assessment components for eligibility for special
education I in order to make appropriate accommodations to other assessment
components of the child who is hearing impaired. FollOW'-up proc:edures, and
the requirement that school divisions are responsible for aUdiolCXJicals if
the child fails the hearing screening and is referred for special education,
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are also included. Hearing evaluation is included as a component only in
the cases of hearing impai.re:l and deaf-blind children.

The regulations also state that mi.ni.mum assessment requirements shall
:be conpleted by qualified professionals. In the case of audiological
assessment, the qualified professional is an audiologist, a professional
who holds a current ViJ::ginia license issued by the ViJ::ginia Board of
Examiners for Audiology and Speech Pathology.

ViJ::ginia school requirements address hearing testing both in Special
Education regulations and in requirements for health care of all public
school students. Testing of hearing is specifically required (by a
combination of these requirements) for the follOW'ing students:

-all students being considered for special
education placement (during the assessment
pericx:l), followed by a conplete aUdiological
evaluation for students failing hearing
screening;

-all students new to a system (within 60 days of
enrollment) ;

-all students in grades K, 3, 7, and 10 (within 60
days of the beginning of school).

several issues were identified by the Task Force as COncenlS regarding
the current requirements for hearing testing in Virginia. rrhe regulations
under special education use both the tenns "hearing testing" and
"audiological evaluation". "Audiological evaluation" is defined only as
including tests which assess middle and inner ear functioning while "hearing
testing" is not specified further. The wording of School law 22.1-237
states only " •••test the sight and hearing•.• ", while the reconunendations
for implementing this regulation state that n •••sight and hearing•••be
screened.••• " • The distinction :between hearing testing I hearing screening,
and audiological evaluation may require clarification. Another possible
point for clarification involves the testing of kindergartners who appear to
be covered by the new enrollee section of the Regulations Governing Special
Education Programs for Handicapped O1ildren and Youth in Virginia, and under
the reconunendations for implementation of School law Section 22 .1-273 •
rrhere is a lack of clarity as to whether the screening of kind&gartners'
hearing and vision has been evaluated in the required pre-entrance physical
examination by a physician, thus the question arises as to whether school
screenings are necessary.

Program Guidelines for Audiological services in Public SChools

'lhe Division of Special Education SUpI:x:>rt services of the I);partJnent of
Education in CCX)peration with providers of audiological sezvices from
various settings across the state developed a dcx::ument (1980) designed to :be
used by school systems as a foundation for implementation or expansion of
aUdiological sezvices. '!he document begins by distinguishing :between
"identification audiometl:'y" and the "hearing conseI:Vation" procaram.
Identification aUdiometry is defined as lithe original discoven:y of a hearing
inpainnent which results in the isolation of an individual as one to be
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watched or examined. further" • '!he hearing conservation program is
described as tla cooperative program of schex>l am camnunity health officials
for providing medical, surgical, audiological, educational am related
senrices required to prevent am overcome hearing impainnent. " A
conseI.Vation program would include not only identification audiometry, but
also medical referral am treatment when ~:ty., as well as providing for
the earliest p:>ssible remedial or educational intervention. Also stressed
is the importance of educating the classroom teacher about the nature of
auditory problems, the need to be alert to p:>ssible hearing disoroers, and
hOVl to assist children with impaired hearing ability in the classroom. '!he
guidelines stress that the concerted efforts of all persons associated with
educational am medical. services for children is reqt:i::ec1 for the
realization of an effective statewide hearing conservation program.

Practical guidelines were provided for three levels of aUdiological
senrices within school systems:

stage I: Puretone air corrluction testing only
stage II: Puretone air corrluction am tynpanomtric screening
stage III: Puretone air and bone corrluction and tympanomtric

screening

-rhe use of stage I was considered a minimal service which should be replaced
with stage II when possible. '!he Guidelines nake recamnendations aOOut
which students should be included for puretone am tympanometry testing, the
:tJerSOnne1 who should corrluct the testing, the types of equipment needed and
the facilities which are necessary for the testing to be accurately
accomplished. Screening protocols and pass-fail criterion suggested by the
Guidelines are summarized belCM:

1. Reconnnended grades to be screened:

a. Puretone screening
- grades K, 1, 2, 3, 6, and 9
- all newly enrolled students
- teacher referrals
- children with confinned hearing impainnent receiving

senrices are excluded from screening

b. Tynpanometry
- grades K, 1, am 3

2. SUggested Personnel

a. Puretone screening
- public health or schcx:>l nurses
- speech-language pathologists
- resource teachers of the hearing impaired
- trained volunteers

b. Tynpanomtric screening
- trained personnel und.er experienced Sl.lJ?EllVision
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3. Pass-Fail Criterion

a. Puretone screening
- test f~encies: 500, 1000, 2000 ani 4000 Hz
- test level: 25 db
- failure criterion: no response· at two adjacent

frequencies

b. Tympanantric screening
- no pass-fail guidelines provided

4 • Foll~.;-up Procedures

a. Puretone SCreening
- rescreen in two weeks
- refer for complete audiolcgical including air, bone

ani impedance
- refer for me:lical treatment if indicated by complete

audiolcgical including tympananetJ:y
- refer for child study if no medical indications

b. Tympanomtric screening
- no follow-up procedures specified

As part of the total hearing conservation program recommerrled by the
Guidelines, a program of in-savice training for personnel doing the testing
ani for classroom teachers is suggested. An extensive outline for in­
servicing personnel was developed ani included in the Guidelines.

1he Guidelines also suggested that school divisions assess their
conununity resources including the p:ssibility of IXJOling resources ancng
divisions to provide an aUdiolcgist for supel:Vision of savices ani in­
servicing. SUch a cooperative program has been established by several
southwest Virginia school divisions as well as those partici:pating in
Project HEAR.

FORMS REIATING'IO PHYSICAL EXAMINATION:

Fonn MHe 213 B: SchCX)l Entrance Physical Examination ani
Immunization certification

1his form must be completec:1 on each child entering a school system in
the CoImnonwealth of Virginia. In addition, this is frequently used. to
report the results of the medical evaluation required for all students
referred for special education. Since this fonn was originally designed to
meet schex>l entrance physical examination ani inununization requirements,
infonnation relevant to special education assessment is either abbreviated
or surmtlarized. As a result, members of the Task Force found this fonn to be
incomplete in the hearincJ section. CUrrently the fonn includes:

"HearincJ: R _ L-......- "
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No guidelines are given for the type of infonnation recp1ested.. It has been
suggested that physicians use differirg criteria in providing infonnation on
"hearirg" . In addition, many fonns are not thoroughl}Y completed and
infonnation regarding hearirg may be absent or fonus may reflect an
examination which was before the initial enrollment and, therefore, does not
reflect current health status. All Task Force members felt that specific
test data should be requested., to insure that a hearinc:] screenil'lg/assessrrent
be com.P1eted, as opposed. to only a visual inspection of the ear.

rrhe health history section requests infonncl.tion on "serious illnesses,
accidents, operations, nutritional, dental, mental or emotional problems or
handicappinc:] conditions". Recurrent otitis media would not appear to fit
appropriately into any of these categories, even though it might be to the
child's benefit for school officials to be aware if such a history exists.

Fonn LF.011: SUnunary of Physical Defects & Corrections

An additional form, LF.01I: SUnunary of Physical Defects and
Corrections, must be completed by each local educational agency in April or
May of the school year. '!he fonn requests infonnation on identified
defects of the eyes and ears, categoriZed by sex. '!he fonn also asks for a
count of corrections of the defects. '!he fonn does not request
specification of defect, thus sensorineural losses would not be viewed
separately from conductive losses associated with otitis media. Similarly,
no explanation of corrections is provided. '!hus, "corrected" may be viewed
to mean that the child obtained a hearinc:] aid, or that medical resolution
was obtained.

other Ihysical Examination Fonus

A medical examination must be com.P1eted before students can detennine
eligibility for special education. Frecp1ently this is accomplished with
Fonn MHe 213 HB. However, the physical examination request for students
involved in high school athletics has been used to meet this requirement.
SUch physical examinations frequently do not include data regardinc:] hearing
status.

STATEWIDE SURVEY RESUIJIS

An important source of infonnation considered by the Task Force was a
smvey conducted throughout the state recp1esting infonnation on current
hearinc:] screeninc:] practices in each local division. MemlJers of the Task
Force were interested in the types of health personnel t>einc:] utilized by the
school divisions, inclUding clinical nursinc:], medical and audiolCX3'ical
personnel. In addition, inquiry was made as to hearinc:] screening practices
such as program coordinators, testinc:] personnel and protocols, and follOYl-up
procedures currently in use. By way of SUperintendent's Memorandum, all
school divisions (137) were recp1ested to identify J;erSOrJlel who could
respond to an in-depth smvey of hearing screeninc:] practices. One hundred
and nine divisions responded with a designated contact person. one hundred
and one divisions provided results which could be included in the survey.
'Ibis COI1prises 74% of all school divisions in Virginia.
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1. Who staffs school health clinics?

Personnel Total SChool Divisions

55
10

4
25
10 (school personnel)

RNs
Ims
Parent Volunteers
Public Health Nurses
other
No Health services

(N >100 due to duplicate responses)

2 • HQ'{N many of each type of staff are used to provide clinical
health services?

Personnel

RNs
Ims
Volunteers
:Public Health Nurses
No Health services (7)

Numbers of Personnel Used
1-3 4-6 7-10 >10

(Number of Divisions)
41 5 2 7
811
4

22 1 2
N = 101

3. How are clinical health senrices provided at different school levels?

Level

Prima!y
Middle
High

Manner of service Delivery/
Number of Divisions

Regular On No
Visits call Direct Service

52 28 21
46 24 31
48 27 26

4 • roes your system contract with outside medical consultants?

seventy-two school divisions responded that they do contract with
outside medical consultants. '!he most connnon reasons for outside
consultations were for special education evaluation physicals. '!he
Public Health Department was a frequently named consulting source,
along with loc:al private physicians. Neurology, psychiatJ:y I

cx:::cupational therapy and. physical therapy were also mentioned. Many
systems reported having a specified source to which a child would be
taken, even though no formal agreement existed. Two divisions reported
having physicians on staff.

Fees ranged from $15 to $45 for a physical examination, with $25 :being
the most commonly cited figure. other specialists were paid typical
fees for their senrices. Payment was typically on a per-child basis,
with only one division reporting' payment of a flat fee to a physician
for regular visits to the division.
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5. D:es your system enploy an audiologist?

Ten systems reported. having an audiologist on staff. several divisions
share tt4.e services of an audiologist in the southwest Virginia region.

6. D:es your system contract with an audiologist?

Most systems reported. that they had a specific source for audiological
services to which they referred when such sel:Vices are needed. However,
with the exception of the systems involved in Project HEAR, no division
consulted with an audiologist to work with hearing screening Prcxjra11lS.

7 • Who ccx>rdinates the liearing screening program?

Personnel

Nurses
Speech-language Pathologists
Audiologists
Parent Volunteers
other

Number of Divisions

41
37

3

20
N = 101

'!he "other" category contained such personnel as Pupil Personnel
Director, Director of Special Education, and Teacher of the Hearing
Impaired.

8. Who executes the screenings?

Personnel

Nurses
Speech-language Pathologists
Audiologists
Parent Volunteers/other

Number of Divisions

69
70

7
13

These numbers reflect the fact that many systems are using more than
one type of personnel to meet the screening requirements.

9. How many personnel are involved in the screening prcx:::ess?

Responses varied widely and ranged from one to more than 50, based on
the size and resources of the school district. In most cases, all
nurses and/or speech-language pathologists in a division were involved
in the initial screenings. Audiologists were more frequently involved
in rescreenings.
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10. Are in-serv-ices provided for persons involved in the screenings?

Forty-six systems indicated that sane type of in-service is provided.
Most typically I in-se:rvice is provided on test procedures and use of
equipment for new personnel or when :new .equipment was purchased.
Training was generally provided by the Program eoonlinator I a nurse or
speech-language pathologist, or a canpany representative.

11. What screening procedures are used?

Procedure Number of Divisions

Puretone screening only 57
Tympanometry only
:Both routinely 11
Puretones only if tympanometry abnormal
Tympanometry only if puretones abnonnal 26
Acoustic reflexes 2
:Both on certain populations (Ki Sp.Ed.) 5

N = 101

12. What type of equipment is currentl}~ lJeing used?

'!he most frequently used audiometers included those made by Beltone and
Maico. Tympanometric equipment varied to a larger degree I with Madsen I

Grayson Stadler, Welch Allyn, Teledyne, Maico and Macromatic all lJeing
mentioned.

13 • When are hearing screenings coniucted?

All 101 responcients reported compliance with the regulation to screen
new students within the first 60 days of school. other grade levels
were screened at times varying from "Septeml::>er-october" to "whenever
possible."

14. Please estimate the amount of time required to complete your initial
hearing screening prOCJra.1n.

Time Required
(in weeks)

1 or <1
2
3
4

>5

21

NUmber of Divisions

17
15
19
26
24

N = 101



15. Which students rec:eive hearing screening services?

All kindergarten and other new children were screened by all 101 of the
resporrling divisions. Four of the divisions screened every grade and
an additional four screened all grades except ·grades 11 and 12. Grades
3, 7, and 10 were the ltDSt frequently screened groups, with 60
divisions screening both third and seventh grades and 50 divisions
screening tenth graders.

16. What pass-fail criteria do you use?

screening level
in dB HL

15
20
25
30
35
Respondent did not k:ncM

Number of Systems

2
19
60

7
1

12
N = 101

17. What follow-up procedures do you use?

Eighty-three systems rescreen, then notify the parent that the child
needs further evaluation. Seventeen systems do not rescreen prior to
notification of parent and/or referral.

18. When is rescreening completed?

Time Between Screenings
(in weeks)

1
2
3
4

>5
Varies
ASAP

19. How do you notify parents?

Methcx:l of Notification

letter
Phone call
Both

22

Number of Systems

23
45

3
8
4

16
2

N = 101

Number of Divisions

62
13
26

N = 101



20. I:b you refer for further evaluation?

All 101 respondents indicated that they do refer for further evaluation
if the child fails the screening criteria. several referral sources
were given.

Referred To

Family Physician
Far, Nose and 'Ihroat Physician
Audiologist
Speech and Hearirg center
Parent
Public Health se:r.vice
More than one source

Number of Divisions

51
1

18
1
6

13
11

N = 101

Eighty-nine systems report that they follow-up on referrals. '!his is
most often done by requestirg notification from a physician regarding
the results of the visit. FallaN-up may :be done by nurses, speech­
language pathologists, audiologists, or principals. Eleven systems
reported that they either do not follOtN up referrals or that they tl:y I

if possible, to follCM up.

21. Is there any other infonnation about your hearirg screening program you
would like to share with us?

Two common conceJ:nS were most frequently voiced.. '!he first dealt with
the lack of time and personnel to effectively conduct follOVl-up. '!he
second area concerned the amount of time taken away from other
responsibilities, in particular, the provision of therapy services by
speech-la.ngJage pathologists while completing hearirg screenings.

PROJEcr HEAR (HEARING mJCATION AND RESOURCES)

Project HEAR (Hearirg Education and Resources) is a three year grant
program submitted by the schcx>l divisions of Frederick, Clarke, Winchester
and Warren tmder grant title "Ret]ional Programs for Students with 1I::M
Incidence Handicapping COnditions".

'!he program had two major pUl."pOses:

to identify students with and/or "at risk" for intennittent
conductive hearing loss

to educate classrcx::ml teachers regarding effective referral of and
inte:r:vention stratet]ies for assisting students with
intennittent conductive hearing loss in their classrooms
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Project HEAR was not intended to replace the current hearing screening
prc:xJraIt1S in place in the participating sc:hex>l systems, but instead, to
target a somewhat different population. Rather than simply screening for
significant ~earing loss, 'Project HEAR prcx::edures were aimed at those
children who may evidence nonna.l hearing at times, but who are subject to
:bouts of intermittent hearing loss due to recurrent otitis media. '!hese
children are not necessarily identified by hearing screening programs used
in schools. Many of these children can pass puretone screening at a 25
decibel presentation level, yet are coping with hearing which nay change
pericxlically. McDennott (1982) states that the puretone screening method
misses nearly one-half of the children with abnonnal middle ears. '!he
literature which examines _the effects of this inconsistent audito:ry input on
language and. academic development is reviewed in this document. Rather than
relying on _ puretone hearing screeni.rxJ procedures to identify
hearing loss, Project HEAR utilized tynpanometry, a method of assessing the
status of the lniddle ear which is quick, painless, and requires no response
from the child.

Pass-Fail criteria

Tympanometric testing is an indirect measure of the mobility of the ear
drum. '!he test can show how much the ear drum moves, at what point relative
to nonna.l air pressure it moves most effectively, and measures the size of
the ear canal. '!be degree of movement ma.y fall within a range considered to
be nonnal, or may be less mobile (stiff) or more mobile (flac:cid). Both of
these conditions may affect hearing. nus test is measured in millimeters
of water pressure and tenned "compliance". TIle point at which the ear drum
moves most efficiently is called the middle ear pressure. '!he eardrum may
move most effectively at ambient air pressure, the nonnal condition. Or the
eardrum may display negative pressure readings, indicating a retracted
eardrum which does not move efficiently under nonna.l conditions. Positive
pressure conditions may occur as well. Extremes of either of these
conditions will often affect audito:ry acuity, or may lead to additional
complications. '!he size of the canal falls within nonna.l range for children
and adults. Readings which show very large sizes relative to the nonns may
indicate that the eardrum is not intact, and the entire middle ear space is
being measured. nus can occur when a child has tubes, or if the eardrum
has ruptured.

A child was recommend.ed for rescreening when exhibiting limited
mobility of the eardrum, as demonstrated by these measurements:

Volune

less than • 3 nnnH20

-200 daPa or less
+80 daPa or greater

excessive volume
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Olildren at the primary levels of grades K-3 participated in the
program. Preschool and children receiving special education senrices were
added to the program based on the higher risk of these populations for
middle ear diso:rders. Test results were used to identify an "at risk"
population of students (defined by the Project .as those who failed two
screeni.ng"s) • '!he health reconis of these students were flagged to alert
those involved with the child of the possibility of fluctuating hearing and
the possible need for implementation of CCI't1J?e.l'lSCtolY strateg-ies.

In addition to the identification J?Ortion of the program, Project HEAR
provided a series of in-savices for classroom teachers to help theJ1l
understand the relationship of hearing loss to lalXJUClge/leanring problems.
Teachers and StlpJ?Ort personnel for each "at risk" student were invited to an
in-service to discuss specific strategies and techniques to ensure the
student IS n:aximum participation in the regular classroom.

Implementation of Project HEAR including tympanantric screeni.ng",
development of the "at risk" directolY, and teacher in-service, tog-ether
with the puretone hearing screen.ing' already in place, conprised a
Comprehensive Conservation Prcgram, similar to that described in the
Guidelines for Audiolog;ical services in the Public Schools. A description
of the personnel, procedures, time and costs used to accom.Plish each aspect
of the program follONS.

Personnel

An interdisciplinary team was used to carry out various aspects of the
identification program. 'Ihe team consisted of:

1. Core Audioloy Team-licensed audiolog-ists from the University of
virginia Medical center. Audiolog-ists completed the tympanometry
screening" on each child. Team size depended on school size.

2. SUpport Team-registered nurses, speech-language patholog-ists,
and/or parent volunteers, depending on each individual school
division. 'Ihese persons perfonned. several functions including
recording of results, ccx>rdinating movement of students, noting
absentees and in some cases ~ing test locations and
schedules.

3. otolaryngoloy Consultant-a loc:al physician contracted by Project
HEAR to participate in the final screening process. Olildren
failing the first two screenings were evaluated by the :ENT
consultant at the third screenirg contingent with parent
pennission.

4. Administrative Personnel--project director and clerical staff.
'!hese personnel contacted local divisions, arranged schedules at
each school, arranged for parent volunteers VJhere used, provided
lists of students names to the testing team, notified schools and
parents of test results, and compiled the "at risk" lists.
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Procedures

Population

1. All children in grades K-3.

2. Preschoolers am special education students were included in years
2 am 3, due to the high prevalence of middle ear disorders in
these populations.

Equipment

Tympanateters used by the audiolCXN team were eq¢.pped with recording
mechanisms' which pennit the tester to detennine whether a test should be
printecl, thus allOVling only failures or questionable responses to be
printecl. '!he printing procedure required approximately 30 seconds to
complete. once a seal vms obta.LlEd, approximate!y 1.5 seconds were required
for the tympanometric procedure to be completecl. 'Ihe tympanometers provided
a guide showing predetennined pass-fail criteria, am printouts provide a
grid within which pass responses must occur. All units were capable of
completing acoustic reflex screening. 'IWo units would also complete
puretone screening.

While the eq¢.pment was found to be satisfacto:ry l:x>th in tenns of time
required for testing am portability, it was notecl that back-up units were
necessary due to eq¢.pment dCMn-time during periods of heavy use.

~iption of SCreening Program

1. Prior to Initial SCreening

COntacts am arrangements made with consulting Audiology team

Lists of students by classroom generatecl for each school

letters sent to principals specifying schedule for screening
team visit

SChedules for each building developed by principals

Arrangements made for support team :Personnel

letters sent home infonning parents of upcoming screening

2. First Screening:

All students in specified grades screened

Failures and absentees reported. to principals for inclusion
in second screening

Parents notified by fonn letter of either pass or fail
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3. Second Screening:

Lists of all children failirq or absent from first screening
generated by class for each school

All students failing the first screerrlng retested

All students absent from first screening tested

Failures and absentees of second screening reported to
principals and teachers

letters sent home infonning parents of a pass on second.
screening

letters sent home infonning parents of a fail on second
screening and requestirq permission for child to be seen by
consultirq otolcuyngolDg'ist during third screening

"At risk" lists, COJ.t1IXlSed of children failing two
screenings, developed and sent to schools, along with
suggested intervention strateg'ies

4 • 'Ihird Screening

Lists of children failing or absent from second screening
generated

students with pennission given by parent participate in
third screening "Which includes tympanometry and evaluation
by an ENT physician

Ba.sed on physician recommendation students failirq the third
screening are referred for additional medical evaluation

letters sent infonning parent of failure, need for further
evaluation and requesting notification of action by physician

Follow-up letters sent to ·parents not responding to initial
request, again requesting infonnation on follow-up

Time Requirements

Testing was accomplished at an average of two minutes :r;>er child. Ti.lne
requirements on a per child basis were consistent across all three
screenings and in all four participating divisions. Included was the time
lost during movement of students. An efficient means of getting the
children to the test station was found to l:e vital to keeping time
requirements down. Initial screenirqs required a slightly longer average
time, suggesting that t.raJ1sFxJrting greater numbers of children does cut down
on efficiency. The time required to complete a given division was based on

27



the number of children in that division. For example, Frederick, the
lcn:gest participati.rxj division required approximately 40 hours of
professional time to test slightly over 2900 students for all three
screenings. '!he smallest division, Clarke County, required about 6.6
professional hours to test 651 chil~ duri.rxj the· three sessions.

'!he number of days required to complete testi.rxj in a given system
deIJeIlded. on the rn.nnber of testing stations available. In lcn:ger schools,
three stations were used. As many as six audiologists participated in the
lcn:ger division's screenings, with testi.rxj bei.rxj conducted at two or three
schools simultaneously. '!his allowed. larger school divisions to }:)e screened
in three days or less.

Improved. efficiency taNard the errl of the project resulted in lower
average testing times, demonstrati.rxj that a tympananetr:y- screening could be
conducted at a rate of approximately one child per minute per tester.
However, factors other than testing time probably make one minute per child
somewhat unrealistic.

Testing stations were set up by 8:30 a.m. so that testing could beg'in
as early as children were available. Testing continued l.ll1til all children
had been tested. or until the end. of the school day. Consultants then met at
a central location and compiled. pass-fail data for the day. At the end of a
division screen, data were compiled. by class, school, and division screeni.rxj
and provided to the project director. Data compilation required.
approximately two hours per day, resulting in an eight hour professional
day. '!he support team was not involved in the data analysis.

Costs

Figured. into the costs of the program were:

Consultants: Audiologists
consulti.rxj fees
travel, lodging, food

Consultant: Ihysician
consulting fees

SUpport Team
parent volunteer wages (where applicable)

Administrative and clerical time could not be computed. as t..hese were part of
the schCX)l division personnel's duties.

COnsulting fees for personnel are shown belaY:

AUdiologists: $125.00/day
Ihysician: $2000.00 honorariu:m;year
Clinic Assistants: $5.00jhour
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-rhe cost per child was calculated to be $1.24 per screening. -rhe cost
ranged from $.58 to $1.62 per screening for the first screening, $.83 to
$3 .06 per screening for the secord screening, arrl $3 .35 to $6.29 per
screening for the th.ird. screening (including physician screening). Costs to
larger systems were slightly less per child, largely due to the physician's
fee which remained the same regardless of the number of children seen. A
cost breakdCMn is found in Appendix B. -rhese figures do not include the
cost of equipment purchase or mainte:na.nc:e. If tynpananeters are purchased on
the basis of one tynpananeter per 1000 children to be tested, the cost would
be an additional $2.50 to $3.50 per child for the first year of operation.

Results

OJring the three year course of Project HE'AR, three screenings were
conducted in each division each year. In the initial screening, all
students in the targeted population present on the day of the screening were
tested. O1ildren who did not meet the criteria for achieving a "pass" and
students who were absent from the first session were screened approximately
three weeks later. -rhose students who again failed to meet the pass
criteria were considered to be "at risk".

A COIl'p)Site of the total numbers tested over the three years and the
number of students identified as "at risk" is shCMn belc>w.

1986

1987

1988

Total Screened

4,845

4,926

5,192

"at risk"

505 (11%)

680 (14%)

488 (10%)

students falling into the "at risk" group were seen again and received
a tympanometric examination arrl an otoscopic examination completed by an
Ear, Nose and 'Ihroat (ENT) physician. At that time it was detennined that
further medical inteJ:vention was needed. composite results for the nat
risk" :population are shown belOVl.

1986

1987

1988

Total "at risk"

505

680

488

Passed

282 (56%)

385 (57%)

195 (39%)

Failed
(required medical

intexvention)

223 (44%)

295 (43%)

293 (61%)

-rhese figures ind.icate that approximately 11% of the total number of
children tested failed two screenings and were identified as being "at risk"
for possible fluctuating hearing loss or changing middle ear status. It was
towa:r:d these students that the in-seJ:Vices for teachers were directed.
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since they mayor may not at a given time nanifest certain characteristics
of middle ear disorders, teachers ani other school personnel should be
cautious ani on guard for the need to implement compensatory educational
planning for these children.

Approximately 50% of that group, or 5% of the total ntnnber of children
tested, were found to be. in need of further medical attention. It is also
notable that 17% of the "at risk" group was not seen during the ENT
screening due to lack of parental pennission or absence. No attempt was
nade to follow up on these children. Speculation could suggest that middle
ear problems might have kept some of these children at home on the screening
day, or that those for wham no parental pennission was received might fall
into a group which is less likely to receive needed medical attention. A
breakdown of the numl:ers tested ani pass-fail rates for each schCX)l
division is shown in Appendix c.

Evaluation of the technical aspects of thep~ by school personnel
was overwhelmingly positive. Ratings were consistently excellent or gcx::x:1 on
such areas as scheduling, notification of prescreening infonnation ani post­
screening results. '!he program was seen as being conducted in a
professional ani timely manner and was seen as a benefit by the respondents.
Follow-up was recorded as the weakest part of the prcqram with respondents
expressing frustration about having a child identified but parents failing
to follow through.

Anecrlotal infonnation indicated that the combination of med.ical follCM­
up for screening failures, plus teacher modifications in the classroom
increased students I success in the classroom and decreased special education
referrals. '!he absence of a control sample limits the ability to accurately

. predict a change in special education referral.

In-serv-ice Program

In-ser.lices were conducted by one member of the aUdiology consulting
team. cCX)rdination, publicity, ani evaluations of the in-serv-ices were done
by the Project Director. '!he in-serv-ice Prcx:JraIn included both training for
individuals involved in testing and educational in-serv-ice for teachers.

'!he in-se:rvice for training of testers consisted of both a
lecture/demonstration phase and a hands-on supervised practice session with
the equipment to be used in screening. TIlese training sessions required
approxima.tely four hours total for both phases.

'!he in-serv-ice for teachers of children involved in the screenL~

program also consisted of two parts. '!he first was an introduction to the
Prcx:JraIn, explaining its goals and purposes. TIle second session focused on
teaching strateg-ies and techniques to optimize the learning envirornnents of
children who are identified during the screening. Each workshop was
approxinately one hour in length. An outline of topics for each in-service
is found in Appendix A.

TIle· cost of the in-service prcqram was dependent upon the number of
participants. Costs included consultation fees, ani travel expenses,
refreshments and publicity fliers. In addition, a stipend was given to each
attendee in the initial year of the project to encourage participation.
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'!he in-se:tVices were judged successful by the evaluations completed by
the pa.rticipants. Workshop atterdees generally indicated that the content
of the course was useful and meaningful to them personally. other comments
were that the workshops helped teachers to urrlerstam the problems
experienced by children with fluctuatinc.J hearing loss in their classrooms,
and alerted them to the possibility tbat a child was suffering fran
decreased hearing rather than a behavior or leanring' problem.
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MC>DEL PRCXiRAMS m OIHER STATES

'!here are reports in the literature of school systems in various parts
of the country which have successfully implemented comprehensive hearing
screening programs consisting of both puretone am immittance screening.
Descriptions of two of these programs, Harrison County, West Virginia am
Kansas City, Missouri follow. A surmnary is provided in Table 1.

Harrison County, west Virginia

This statement, found at the beginning of a report on the Harrison
county Program, summarizes the value of their program:

"In 1975 the first hearing screening program in west Virginia using
both impedance and puretone testing was implemented in Harrison County.
'!he success of this program was primarily responsible for providing the
encouragement to other school systems throughout the state to include
impedance in their screenings."

In 1977, only a few counties were using impedance testing. At that
time, the state Department of Education provided funding for a full-time
audiolCXJist in each of the eight Regional Educational service Agencies.

with these professionals working closely with each county in their
region, impedance screening has been put into place in 53 of West Virginia I s
55 counties. west Virginia is probably the first state to realize the use
of impedance testirq in virtually all of its schools.

Impedance screening was added to the hearirq screening program
previously consistirq of puretones only in Harrison County, West Virginia.
A pilot program was conducted over a four year period from 1975-1979. '!he
screening was conducted by nurses who had been trained by audiolCXJists.
Children were referred after the first screening if a flat tympanogram was
obtained. Students evida?'lcing excessive negative pressure were rescreened,
and referred or passed on the infonnation obtained during the second
screening. A total failure rate of 16. 9% was obtained over the four year
project. Of these failures, 16.2% would have been identified by impedance
testing alone. Puretone testing alone would have identified 4.4% of these
students. A total of 382 children with confinned problems would not have
been diagnosed without the use of tympanometry. '!his more than doubles the
number of children who would have been identified using puretone screenings
only.

Notably, the smallest percentage of failures for tympanornetry occurred
in october when most school screenings are done. '!he greatest percentages
of failures occurred in two peaks seen in December and April. Puretone
failures naintained a fairly constant rate throughout the schcx:>l year, with
only a slight increase in the sprirq months.
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As a result of the perceiVed success of this program, audiolCXJists were
hired for each of the eight Regional Educational sezvice Agencies in west
Virginia. Cooperation between the audiolCXJists and the schCX)l divisions in
each reg'ion, enabled the state to inplement inpeQance screening in 53 of
West viIginia 's 55 counties by 1980. A canbined approach using ooth
puretone and impedance screening was advocated.

Kansas city, Missouri

A second. report on the successful implementation of a canbined
puretonejimpedance school hearing screening program came out of the Kansas
city, Missouri school district.

Of the 17,871 students tested., the initial fail rate was 17%.
Following rescreening, approxinately 6.2% of the total school population was
found to have results requiring further medical evaluation. No attempt was
made to compare screening failures with medical findings. FollOYl-up was
seen as a weakness of the program with lack of resources given as the reason
that accurac,y and overreferral rates were not detennined. lack of
cooperation with and education of conununity health personnel regardincJ the
screenings was also mentioned as a problem.

In assessing -whether testing all students in grades K-6 was desirable,
it was noted that the biggest drop in referral rate c:x::curred between
kindergarten and first grade, with first, second. and thini graders shOYling
no significant differences in failure rates. Program personnel concluded
that an optimal i.mpedanc:e screening program would include grades K-3 •

Testing cx::nrrred throughout the winter and early spring months, with
each tester screening approximately 30 children per hour. Results indicated
that grades K-3 were optinaJ. for screening. '!he najor problem was felt to
be the lack of resources for adequate follow-up.
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Personnel

Population

Pass/Fail
criteria
Puretone

Pass/Fail
criteria
Impedance

Harrison County Kansas city
Project HEAR W. Va. Mo.

Audiologist Audiologists Audiologists
COnsultants Nurses Nurses

Sp/Iarg Path. Sp/Iang Path.

K-3 K-3 K-6
Special Ed. Special Ed.

Referrals

Puretone Puretone Puretone
Impedance Impedance Impedance

Dependent 20dB 1,2,4kHz 20db 1 , 2kHz
on 25dB 4KHz
Division

Absence of Absence of Absence of
pressure peak pressure peak pressure peak
above -200rnmH20 above -200InmH20 above-2O0InmH20
Abnonnal volume Abnonnal volume

Table 1: A comparison of three comprehensive hearing screening programs.

arITIS MEDIA

'!he literature on otitis media contains nany studies which have
examined the relationship between the disease process and educational and/or
language deficits in ·children. '!he disease process itself is complex and
cannot :be describerl by a single characterization. Diagnosis and treatment
depends on the current variation or stage of the otitis, as perhaps does the
impact of the disease on the affected child. '!he section which follows
contains: 1) a discussion of otitis media prevalence infonnation: 2) a
discussion of current techniques for identifying the disease and; 3) a
review of the literature exam.inin:.J the effects of recurrent otitis media on
children, including CCXJI1itive and social development and educational
achievement.

As can be seen from the list of definitions found in the glossaty,
otitis media exhibits a variety of forms. '!he effects of one form, such as
in acute otitis which quickly and spontaneously resolves, will uncloubtedly
differ from those of a recurrent otitis media where the child experiences
repeated bouts of fluctuating hearing loss during important lean1ing
periOOs. Medical implications of the conditions differ as well. Active
infections nay be treated with antibiotics. '!he long tenn presence of
serous otitis media nay or ma.y not :be aggressively treated through the
placement of pressure equalization tubes, depending on the viewpoint of the
physician. l30th situations result in conditions which nn.ISt 1:>e educationally
managed if the child is to experien.c;:e the minimum effects of an accompanying
decrease in hearing. Identification and appropriate management are
inp:>rtant in every case to prevent :potential medical and/or educational
consequences •
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Prevalence

1he prevalence of otitis media varies across a number of factors. It
is, however, recognized as the most conmon cause of hearirg loss in the
school age population. Age, socioeconomic status, sex, and the presence of
certain risk factors have a bearirg on prevalence of the disease. Children
under the age of four have been suggested to have an average prevalence
raIlg'ing from 8 to 20%, while the figure for children up to twelve is 5 to
22% (Bergstrom, 1988). other estimates have gone as high as 30% in the
school age population (Jerger, 1980). Compared with the commonly accepted
figure of 1 in 1000 cases of co!XJenital sensorineural deafness and an
estimate of some degree of sensorineu-"tQl hearing loss in 5% of the school
population, the magnitude of middle ear disorders becomes evident. 1hese
figures suggest that there are approximately 992,000 mildly to profoundly
hearing impaired students iJ1 the schools, while an estimated 2, 500 I 000
children are affected by middle ear disease (Roeser and Northetn, 1988).

other figures suggest that males are more often affected than fema.les
and that a higher than average incidence occurs among children from lower
socioeconomic situations. Prema.turity, cleft palate, and Ibwn Syndrome are
also factors related to higher incidences of middle ear disorders (Todd I

1986). 1he time of year also appears to have bearing on the prevalence of
cases of otitis media, with winter and early spring exhibiting peak
incidence and sununer the least (Klein, 1986).

CUrrent Methods for Diagnosing otitis Media

Possible methods of diagnosing otitis rned.ia include otoscopy,
tympanometty and puretone hearing testing. Symptoms which suggest otitis
media, such as fever and co!XJestion, are seen with other types of illness
and as such are not definitive. Each of these three procedures provides
infonnation specific to the status of the ear and plays an important role in
identifying a middle ear disorder as well as providing data on the severity
and potential educational impact of the disease.

otoscopy

1he examiner directly views the tympanic membrane through the use of an
otoscope. An experienced observer na.y recognize retraction of the membrane,
or the presence of fluid behind it. In addition, the presence of a
perforation may be detected. Pnetnnatic otoscopy, through introduction of
slight amounts of pressure, allows the examiner to detennine whether or not
the tympanic membrane is nonna.lly mobile or immobile as would l:e consistent
with fluid in the middle ear.

Tympanometty

nils procedure assesses the mobility of the tympanic membrane. '!he
slight amount of pressure is applied to the eardnnn and the ability of the
ear to transmit sound through the middle ear system is measured. '!he
procedure is automated and measures both the ability of the eardnnn to move
and its point of peak efficiency. Tnese measurements have patten1S
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which suggest the presence of fluid or retraction of the ear dnnn. '!he
presence of perforations nay be suggested by tynpanametric results as well.
'!he ilnpedance audiometer with which a tynpanametric evaluation is done
generally provides a graph consistent with a given middle ear status. No
coo~tion from the child, aside f~ sittirg quietly, is necessary.

Puretone Audiometry

D.Irirg this procedure the person beirg tested listens for a series of
very soft sounds and irrlicates to the tester when a sound is heard. '!he
testee must be cooperative and understa:rrl. the task. Responses may be based
on the testee I s frame of reference or desire to cooperate. '!his test
indicates hearing sensitivity but does not differentiate between
sensorineural and conductive hearing impainnent without the use of
additional procedures which are time consuming and impractical for screenirg
programs.

otoscopy, puretone audiometry and tynpanametry may all be used in
identification of otitis media. studies comparing the three methods have
shovm that otoscopy and tympanometry are similarly successful in identifying
otitis media (Axelson and lewis, 1976: Groothius et. al., 1979). HOYlever,
the degree of training required for ac::x=urate identification by otoscopy
makes this procedure prohibitive for use in public schCX)l hearirg
consava.tion prc::qrams. Tympanometry appears to be somewhat more sensitive
to middle ear disorders which ma.y not have reacheci a stage visible through
otoscopy. Puretone audiometry nay show the presence of the mild hearing
loss which frequently accompanies otitis media. However, the use of
screening procedures at 20-25 dB can easily miss that loss. Additionally,
hearing loss mayor may not be present at certain stages of the disease.
P~etone testing as done in the screenirg procedure does not differentiate
between sensorineural loss and. middle ear conductive hearing loss.

According to the West Virginia program, 73 .6% of the children
identifieci with middle ear disorders would not have been identifieci by the
use of puretone screening alone. otoscopy requires an experienced examiner
to be highly effective. It would appear that a combination of tympanometry
and. otoscopy are most efficient for identifying middle ear disorders.
Infonnation provideci by puretone testing is J;Jarticularly important for
ed.ucational management.

otitis Media, Hearing loss and. School Acoustics

D:>bie and. Berlin (1979) reported that otitis media is typically
accompanieci by a mild hearing loss of approximately 25dB HL. '!he hearing
loss is described. as beirg teItp::>rary and. fluctuating I tending to vary in
severity over the course of the disease. Fria et. ale (1985) studieci the
hearing loss associated with otitis media in 762 children, ageci 7 months to
12 years. '!hey reported that 50% of the ears testeci had puretone averages
poorer than 23dB HL and 20% exhibited puretone averages greater than 35 dB
HL.
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'Ihese problems would :be intensified in the average school classroom.
Skinner (1978) notes that the background noise surrounding listeners is
typically 10 to 15 dB belON that of an i.ncxJmi.rg speech signal. Adults who
are familiar with the language cope with this interference quite well, being
able to use contextual cues to fill in when the acoustic signal is unclear.
YOlll'lg' children who are not yet sophisticated language users (such as those
with histories of otitis media) need a greater difference, closer to 30
decibels between the background and speech signals. However, studies
(Sanders, 1965) on the acoustic characteristics of kindergarten and
elementary classrooms shOVlEd that the levels of background noise rarged fram
only 1 to 5 dB below the speech signal. "Open" classroom situations were
found to have background noise which at tilres exc:eeded the speech signal of
the teacher by as nuch as 6 dB. !his disadvantage is even greater when
placed in an. "open" classroom.

otitis Media: language Development and Fducatio:nal Effects

Zinkus (1986) explains that there does seem to :be "a close relationship
between hearing impainnent and delayed language development with potential
subsequent impaired lean1ing". He goes on to say that persons with impaired
hearing typically exhibit lOVler verbal intelligence scores as conpared with
nonnal hearers, even though perfonnance on non-verbal measures may be quite
comparable. zinkus continues "the evidence suggests that nonnal
acquisition of language and verbal intelligence depends greatly on the
ability to receive auditory input accurately". '!he hearing loss which
accampanies recurring otitis media would effectively prevent auditory
infonnation from being accurately received by the child. He concludes that
the fluctuating and recurrent nature of hearing loss associated with middle
ear disease could be more disruptive to some listening skills than
consistent hearing loss. A number of studies have been reported which
appear to support these contentions.

In reviewing studies regarding the integrity of the auditory pathways,
0:Jwns (1988) suggests two tentative conclusions. She suggests that
conductive hearing loss may have greater effect on educational activity than
previously thought. She also speculates that the transient hearing loss
which accompanies recurrent otitis media may produce the central nervous
system like symptoms which are referred to as central auditory proc:essing
disorders and language lean1ing problems.

Children with histories of recurrent otitis media beginning in early
childhood were compared to a similar group with no history of ear disease by
Holm and Kunze (1969). '!hey reported that the two groups differed
significantly on a number of aUditory and language measures as well as in
art.iculation, with the non-disease group consistently perfonning above those
with histories of otitis media.

Li.rg (1972) found that children with history of recurrent otitis media
presented notable delays in several language based academic areas as
compared to a similar group with no such history. Kaplan and colleagues
(1973) follOW'ed a sample of Eskimo children over a ten year period. arildren
with chronic middle ear disease were detennined to be significantly slower
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than c.hildren without otitis media in the development of both words and
sentences. O1ildren without recurrent otitis media were found to have
higher vert:al IQ scores I \Yhi.le nonvert:al perfonnance did not differ between
the two groups.

zinkus et. ale (1979) corrlucted a study involVing' two groups of schCX)l
children. one group consisted of children with diagnosed central or
auditory processing' deficits. '!he other group consisted of leanring
disabled. children with no recognized. auditory problems. Among the
finding's reported were that significantly more of the children in the
auditory processing deficit group had experienced. recun.-e.nt otitis media
(46.3% compared. to 22%). '!he group with auditory processing disorCiers had
significantly lower verbal IQ scores than those in the non-auditory deficit
group. In addition, differences were found between the behavioral
characteristics of the two groups with the auditory deficit group displaying
more deviant behaviors in the leanring situation. Although. no direct link
could be established. between recurrent otitis media and the differences
between these two groups of students, Zinkus and colleagues concluded. that
recurrent ear disease may be an i:Itportant factor in these finding's.

In a subsequent study (Zinkus and Gottlieb, 1980) children with
auditory processing' disorCiers accompanied. by histories of recurrent otitis
media were found to exhibit delayed. development of one-word voc:abularies and
three-word phrases than children who lacked. such a history. '!he children
in the otitis media group were found to have greater difficulties in
aUditory discrimination, auditory memory, and the analysis of auditory
material, with severity of the disease found to correlate highly with
severity of the disorder.

The academic achievement levels of children who had experienced early
recurrent otitis media were assessa:i by Howie (1979). Results shaved. that
children in a matched. control group scored. higher on the achievement measure
than students with histories of otitis in the early years, even though
testing' was administered. in grades three and six.

erhe list of studies continues to grow as more and more researchers and
educators attempt to fully understand the relationship between otitis media
and lean1ing'. Silva et. ale (1986) reported. continuing' hearing' deficits in
addition to language, speech, behavioral and academic problems among a group
of children with histories of otitis media studied. longitudinally.
Schlieper et. ale (1985) assessed two carefully ma.tched. groups of three-to
five-year olds on several language and speech measures. '!he tests were
readministered. after one year. In both cases, the children differed.
significantly on the ma.jority of measures, implying' that children who
experience recurrent otitis media are "at risk" for language disorders or
delay.

Freeman and Parkins (1979) looked. at children with diagnosa:i leaxning
disabilities. '!hey found that 24% of these children had abnornal
tympanometry as compared. to 8% among a matched. control group. Audiometric
evaluation showed. that the learning disabled. group failed. a 20-25 dB
screening approximately six times more often than the controls. Research by
others (Masters and Marsh, 1978) has supported. the finding's that leaxning'
disabled. children evidence increased incidence of middle ear disorCiers.
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Hasenstab (1987) notes t.~t not all of studies assessing the effects of
otitis media on educational success have produced clear cut results. She
presents several examples. Howie et. ale (1979) compared children "Who had
experienced three or more episcrles of otitis media prior to the age of 18
months with children having a negative history of otitis. '!heir results
yielded no differences for mean achievement scores, reading, language arts,
or mathematics. Despite the lack of differences noted, a lower overall
composite score was achieved by the children in the otitis media group.
Similarly, Brandes and Ehinger (1981) and sak and Rubin (1982) failed to
find significant differences in academic achievement between students with
positive histories of otitis media and those without. '!he latter study
canpared children with recurrent otitis media with an una.ffected sibling.
Both groups tested in the bright-nonnal ran:Je of intelligence and had no
diagnosed leanring disabilities. Even though no significant differences in
achievement were found, the group with recurrent otitis media did shOil
deficits in verbal ability, auditory decoding, and spelling skills as
conpared to the una.ffected group.

Hasenstab goes on to suggest that differences exhibited by children may
be caused by altenlative leanring stratec]ies that children develop in order
to corcpensate for deficits. '!he measure1lleI1ts used by these studies to assess
the effects of middle ear disease ma.y be tex:> gross to identify what might be
extremely subtle differences. She concludes that "although some children
with history of recurrent otitis media nay appear equal to nonaffected peers
for specific achieve1lleI1t measures, their deficits may be manifest in more
elusive areas not tested by current instnnnentation". A study currently
being conducted by Hasenstab and Butts at the Medical College of Virginia
appears to be supportive of this hypothesis.

'!his study is comparing the results on several measures of five-to six­
year old children with no history of recurrent otitis media with a group
exhibiting the disease proc::ess prior to age 12 months. The children were
tested with a battery of tests, including measures of central auditory
processing and conununicative competence measures.

Preliminary analysis of data on 28 affected and 10 unaffected children
has shown a number of differences. Although measures of cognitive
abilities, general communication aspects, and holistic processing were
average to above average in the affected children, the children exhibited
wide variation in memory and sequential task abilities. Hasenstab concludes
that based on the preliminary data analysis, early recurrent otitis med.ia
interrupts a child's aUditory lean1ing patterns. These children appear to
continue the lecuning proc::ess in spite of the internlptions, but must
develop corcpensatory lecuning styles, resulting in altered problem solving
stratec]ies. Thus, even children "Who appear to be achieving at nonnal levels
may be exhibiting this de<;Jree of skill due to the development of
corcpensation stratec]ies.

In addition to the impact on language and academic development, otitis
med.ia has been associated with behavioral differences. Gottlieb et. ale
(1979), McGee, silva and stewart (1982), and Silva et. ale (1982) suggest
that hyperactivity, inattention, distractibility, diSnlptive actions, and
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withdrawal are l:lehaviors fourXl to be associated with recurrent otitis
media, particularly in ma.les. ntese behavior patten1s can significantly
interfere with the child's language, learni.rg am social development.

While a causal relationship between rec:urrent.otitis media and deficits
in language learni.rg or education achievement has yet to be fully
establishei, the evidence indicates the serious potential impact of otitis
media. Some students who experience recurrent otitis media are clearly "at
risk" for language am academic problems. rrherefore, it is necessa:ry to
identify and treat the disease in school children as a precaution against
possible long term scholastic effects.
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RE~ONS OF '!HE TASK FORCE

As a result of the infonnation gathered for this report I the Task
Force recognizes and supports an aggressive program designed to identify and
acconm::Xiate the presence of mild corxluctive hearing loss in Vil:ginia' s
public school children. ihe follOVling are the specific recanmendations of
the task force:

1. A statewide canprehensive hearing conservation program should be
established to provide hearing health care services to children served
by the school systems of Vil:ginia.

Discussion

'!hat hearing loss has detrimental effects on school perfonnance has
:been recognized for many years. It has been stated that hearing
screening is one of the oldest and most widely completed form of
health screeni.rg in public schools. ihe current most widely used
practice is the use of puretone audianetric screening used alone as
the only tool for screening. However, the use of puretone screening
procedures alone miss potentially half of the children experiencing
hearing disorders. otitis media with effusion may cause hearing loss
of 20 to 30 dB. '!his level of hearing iInpainnent has been shown to
have detrimental effects on speech perception, and studies have shown
that there is strol1CJ evid~ that the mild fluctuating hearing loss
which accompanies middle ear effusion has a negative iInpact on
leanri.ng. Yet, in most screeni.rg programs, 25 dB is the accepted level
for passing the screening. ihe addition of a procedure intended to
screen for middle ear disorders, is needed in the state. Without
routine use of such a procedure, many children with educationally
damaging degrees of hearing loss will be missed.

ihe addition of a new screening tool will require education and
training on several levels if the program is to be fully effective.
Adequate training must be provided for those persons who are
responsible for coordinating and carrying out local screening programs.
Parents and local medical referral sources must be educated on the
purposes and importance of the new procedures. Finally, teachers must
be in-serviced on how to manage these children educationally during
pericxis when the child is experiencing related difficulties in the
classroom. All of these aspects must be used together in a
comprehensive program.

2. A comprehensive hearing conservation program would consist of
identification, referral, in-service education for teachers, and
involvement of parents and IneIribel::s of the loc;al medical community.

Discussion

If a hearing screening program in the schools is to be comprehensive
and designed to identify and assist all children with hearing
disorders which may interfere with optimal learning, that program must
include identification procedures which will identify the largest
ntnnber of students with hearing disorders I and identify students with
both sensorineural and/or conductive hearing impainnent. Puretone
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screening is a well established and effective 1Tethod of identifyin]
children who need further evaluation for sensorineural and in sane
cases conductive hearin] loss. It is urrleniably an important part. of
an identification program. since the purpose of a screening is to
identify those ch.ildren in need of further evaluation, procedures such
as bone conduction and audianetric speech teStin] should be conducted
in follaN-up evaluations and are not appropriate in screening
procedures•

Tympanometl:y is the most sensitive, accurate and easy to use prcx::edure
for identifyin] children with middle ear disorders. Use of the
acoustic reflex has been found in several studies to result in
significant numbers of overreferrals while puretone procedures miss
many middle ear disorders. It appears that tympanometl:y used by
knOVlledgeable testers, with carefully chosen referral criteria is the­
most appropriate measure for identification of middle ear problems in
school children.

Although many students with middle ear effusion may exhibit
spontaneously resolvin] effusion, over a pericxi of two to three
months, that child may well be experiencin] difficulty in the
educational setting, the cause of which is not readily apparent to
either the child or the teacher. An awareness of the IX'tential
effects, and signs to be aware of in children with recurrent effusion
by teachers, parents and other school personnel is of great importance.
turin] the }?ericxi of time when the resolution is c:x::x=urring, the child
should be provided with compensatory strategies to optimize his
learnin] situation.

A final important aspect which must be addressed in a conprehensive
hearing screening program CO:ncen1S folla,v-up. '!he purpose of a
screening has been stated as identifying children in need of follow-up
evaluation. If no mechanism is provided to ensure that follow-up
occurs and recormnendations are followed, the program is rendered
essentially useless. '!he lack of personnel and time for ensuring
adequate follow-up was frequently mentioned by school personnel as
their biggest concen1 recJarding current screenin] practices. specific
procedures and personnel must be designated to ensure follOVl through.

In st.mtrna.ry , a comprehensive hearin] conservation prcqra:m should
include the followin]:

I. Identification Prc:x:edures:
puretone air conduction screenin]
tympanometric screenir:q

II. Referral Procedures
appropriate pass-fail criteria
appropriate referrals
adequate follOVl-up
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III. Educational Procedures
teachers
parents
medical personnel

3. It is recommended that the SUpel:visor of Health 5el:vices be
responsible for coordinating the program at the state level, in
cooperation with the SUpervisor of Speech-language, and Hearing
Impaired Programs.

Discussion

A central person at the state level is needed to nonitor the activities
of local educational agencies as well as to sel.Ve as a resource person
as localities begin to set up expanded programs. Continuity across
local educational agencies in screeni.rg protoc::ols is desirable and is
best achieved through central coontination. since the SUpeJ:visor of
Schex>l Health will be in close contact with designated local
coordinators, this individual is felt to be the appropriate s tat e
level coordinator. An Advisory Committee should be appointed to assist
in the development and implementation of a comprehensive state-wide
hearing screening program.

4. It is recommended that a person be identified in each local education
agency who is to lJe responsible for coordination of the hearing
screening program at the local level. '!his person should be
responsible for execution of in-service and educational programs and
implementation of referral and follow-up procedures.

Discussion

It is silnilarly important to identify a central person within each
school division to coordinate the program. '!his will insure that
screening procedures are valid and reliable, and that follOVl-up of the
students failing the screening program is completed.

5. It is reconnnended that audiolog-ists, registered nurses, and/or speech­
language patholog-ists be responsible for on site supeJ:Vision and
execution of puretone and tympanornetric screening. '!hese persons must
have expertise in the administration and inte:rpretation of puretone
and tympcmomtric screening. SUch training should lJe completed by an
audiolog-ist, and conducted in a unifonn nanner by the Deparbnent of
Education. '!he use of speech-language patholog-ists should not cause
cancellation of therapy services for any identified speech-language
impaired students. Other staff may be used as needed, following proper
training, and with a previously identified specialist on-site.

Discussion

'!he successful administration of the descri.be1 hearing screening
programs requires sufficient technical knOVlledge of tynpanomtric
screening procedures and inte:rpretation. statewide training will
insure consistency of assessment referral and follOV/-up.
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6. It is recammended that the state provide start-up :furrls to all local
education agencies to initiate a comprehensive hearing' screening
program.

Discussion

A) '!his should annmt to a grant of $3,000 for the purchase of 1
tympanometer for every 1,000 students in grades K, 1, 2 and 3, and
all preschCXJl harrlica.pped students. '!his would not supplant
tympanometers the school divisions arrrently own. '!his should
anount to a total e<:IUiprnent cost of approximately $750, 000.

B) start-up costs should also include intensive training of school
divisions in executing' heariIg screening programs. Initial
training costs of $75, 000 should be furrled. '!his should include
personnel to complete hams-on training, and deve10prcent of a
"trainer of trainers" manual for audiolOC'Jists.

7 . It is recammended that screening be provided to students as follows:

Puretone screening:
-all students in grades K, 3, 7 and 10
-all new students
-all students referred to the Child Study Conmrl.ttee
and/or special education supervisor

-preschCX)lers identified in Child Find procedures
-any student referred by the teacher
-any student failing tynpmometry
-all students failing in previous years

Tympanometry
-all students in grades K-3
-all students referred to the auld Study Conmrl.ttee
and/or special education supervisor

-all new students in grades K-3
-any student referred by the teacher
-preschoolers identified in Child Find procedures
-all students receiving special education sel:Vices
-all students failing' in previous years

Discussion

Because the purpose of a screening is to identify children who have
conditions which require further evaluation, screening procedures need
not be applied to children in whom conditions are knOVJI1 to be present.
Ole to the nature of sensorineural hearing loss, once a child is
identified as having' such a loss, screening procedures are no longer
appropriate. SUch a child will instead require periooic reevaluation.

It is recognized that early identification and inter.vention is
desirable for hearing impaired children. rrhus screenings should be
implemented at the earliest possible optX)rtuni.ty. Any preschooler with
which a system is involved should be evaluated for heariIg
difficulties. within the public schools, the earliest possible
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opportunity is typically at the kirXlergarten level. It is unlikely
that if a child is found to have nonnal hearing in Kindergarten that a
sensorineural hearing loss will be evident by Grade 1. It is possible
that some types of progressive losses may begin to manifest themselves
in the early school years. '!hus, an additioral screening in grade 3 is
seen as advisable. Grade 7 is seen as a transition year into high
school and as such everyt:hincJ possible to ensure maximal success at
that level, including hearing screening, should be completed. Finally,
it was recommended that students should have a hearing test prior to
finishing high school. At this age it is i.np:>rtant to screen for the
presence of noise irrluced hearing loss. Tenth grade was seen as optimal
since the student is in hisjher last year of health and physical
education thus ensuring availability for screening procedures.

For the most part, other changes in hearing experienced by school age
children will be conductive in nature and are more likely to be
identified through tympananetric proe::edures. It appears that the
prevalence of middle ear disorders is greatest in preschcx:>l children,
and that very possibly the greatest effects are seen in children who
suffer early recurrent otitis media. Efforts should be made toward
reaching these children whenever possible. In school age children, the
incidence of otitis media decreases as the child progresses beyond the
primaJ:y grades. studies shaN that a significant decrease in incidence
cx::cm:s between the third and fourth grade years, with grades K-3
showing similar incidence figures. '!herefore all children in grades K­
3 should participate in tympanometric screenings yearly. All special
education referrals must continue to be assessed for integrity of
hearing. students with past histo:ry of failures should be annually
rescreened to monitor their follow-up medical care and provide input to
both the medical and educational personnel working with the students.

8. All Kindergarten and new students must be screened within the first
sixty days of a school year. Hearing screenings involving puretone and
tympanometry should :be conducted for all students being assessed to
detennine eligibility for special education immediately follOV/ing
referral to the supel:Visor of special education. Farly screening
allows sufficient opportunity within the 65 day timeline. '!he time line
for all other screenings and referrals is to be decided by the local
educational agency.

Discussion

'!he i.np:>rtance of kna.ving the hearing status of students cannot be over
stated. Development of appropriate education prc:xJrCUt1S relies on
accurate knowledge of the student's hearir~. Unfortunately, the
physician's report (Fonn me 213 B.), as completed, frequently de>es not
contain current infornation about the status of the child's hearing.
'!herefore, the minimal time and expense of Kindergarten screening is
warranted to detennine current hearing status.

9. certain protcx::ols are reconunended for screening procedures to insure
greatest validity and- reliability of screening results.
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I" Puretone screening:

1. screening levels

1000 Hz
2000 Hz
4000 Hz

25 dB
25 dB
25 dB

2. Failure would be constituted by failure to respond at
any frequenc,y at the designated level in either ear.

3. Any child failing would receive a secor.d. screening prior
to referral. All children receiving puretone screening
will also be receiving tympanomtric screening. Resu 1 t s
should be coordinatoo.

4 . Failure on two screenings would require physician
referral/audiometric evaluation beyor.d. screening.

5. Puretone hearing screening procedures must take place
a quiet, preferably isolated envirornnent.

II. Tympanometric SCree.nirg

1. Referral for a rescreen would be based on the follCMing
criteria:

compliance equal to or less than .2nun

pressure less than -200 daPa

excessive volume

2. Rescreening would occur at least 7 and not! more than 45
days after the first screening, with 3 to 4 weeks
following being the optimal waiting period.

i n

3. Referral for medical screening would follav failure of a secor.d.
screening using the following criteria:

compliance equal to or less than .2nun

pressure less than -200 daPa

excessive volume

The parents should be informed of screening results and referroo
to their primaJ:y hearing health care provider. It is recommended.
that this professional have the equipment and expertise to
complete the following: aUdiolCXJical and tympanometric
assessment, and otoscopic examination with nagnification.
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4. FollOVling the seccl~ screening, students would be identified as
"at risku and sua.~ infonnation passed on to teachers so that
compensatory measures could be initiated. Placement of the
student on an "at risk" list would be based on the following
criteria:

compliance equal to or less than .2mm

pressure less than -275 daPa

excessive volmne

'!he value of -275 daPa was found. to be most effective in reducing
over-referrals for rredi.cal e,,'aluations during Project HEAR.

5. Tynpmametric screening" does not require consideration of test
envirornnent noise levels. since it is not a test of ''hearing'' and
does not require a response from the student, the test
envirornnent is not crucial as with puretone testing.

Discussion

Audiometric criteria and procedures were taken from the Guidelines
for Audiometric services in the :Public Schools as it was felt
that those reconnne.ndations were carefully considered and
presented. Puretone Screening at 500 Hz was omitted due to the
poor validity of this measure (high false positives due to
exten1al noise). Identification of ION frequency hearing loss
(which is usually identified by screening at 500 Hz) is
accomplished via tympananetry. Tympanometric criteria were
selected based on the criteria selected by the several programs
discussed earlier. Ba-~ on procedures used by Project HFAR in
which a pressure reading of less than -200 daPa, was used, it
appears tbat the false positive rate could be lessened
significantly by lowering the pressure reading to -275 daPa as a
referral criterion. HOVlever, it is felt that a negative pressure
reading of less than -200 daPa should be rechecked for either
resolution or worsening of the condition follOW'ing the first
screening, and that persistent pressure of this level should
constitute an "at risk" factor.

It is felt to be necessary that two screenings be completed
prior to medical referral to increase validity and therefore
prevent overreferral.
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10. '!he types of equipment purchased for school screening pm:poses meet
certain criteria.

I. Puretone screening

Any calibrated. puretone audianeter capable of testing
at the suggested levels am frequencies is felt to be
adequate.

II. Tynpanometry

1. '!he equi~t with digital circuitry is preferable.

2. All equipment within a given school division should be of
the same type.

3. Equipment should have a visual display.

4. '!he equipment should be capable of producing a hard copy
printout.

5. '!here should be approximately 1 back-up unit for every three
to four units in a program.

6. Equipment ma.y be purchased as either a tympanometer
alone, or as a combined audianeter am tynpananeter.

Discussion

Equipment with digital circuitry provides the speed necessary to do
testing in the short time span necessary for mass screening.
Purchasi.ng equipment of all one type within a local educational agency
or region would enable any :potential tester to work with the equipment
without having to become reacclimated. with each new piece of
equipment.

Hard copy printouts are desirable for later reference am for
providing additional infonra.tion to the referral physician. '!he
availability of back-up units is vital to an efficient program. OJring
periods of heavy use, equipment failure can destroy a program.
Precautions should be taken against such a possibility. '!here are
benefits and drawbacks with each type of ma.chine. '!he use of two
different pieces of equipment allONS both puretone and tympanometric
screeni.ng to be conducted concurrently. In addition, if equipment
failure occurs, with the combined unit neither :portion of the screeni.ng
can be continued unless back-up is readily available. Use of the
combined piece of equipment reduces the inconvenience of moving both
pieces from school to school.
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11. A two phase in-service training program be included as part of a
comprehensive hearing screening program. SUch an in-service program
should include (l) training screening participants and. (2) infonning
teachers of the effects of hearirg loss on l~ge and. leanring' and. of
the acconunodations which can be made to acconunodate the hearing loss.

12 • Referral and. follav-up should be ltDnitored by the designated program
coordinator.

Discussion

Unless follovr-up c:xxurs for children identified, a program such as the
one proposed here would be of no value. It is very often the case that
the child who most needs the attention is the one for whom no foll~-up

of a medical referral takes place. Medical referral to the child's
pri.maJ:y hearing' health care provider, is recommended. School divisions
may also consider the value of contractirg with specific physicians for
follCM-up. It is deemed necessary that one person be specifically
charged with following referrals to ensure that proper action is taken.
In addition to parents, classroom teachers must be notified of the
child's status so that classroom nanagement will occur. Students
failirg hearirg screening should be considered "at risk" for leanring'.
A division may choose to refer the child to the arild study Committee
for consideration of necessalY teaching mcxlifications and/or referral
for special education. The failure to comply with follaN-up for
students not referred for special education on the part of the pcrrents
should be aggressively investigated by division personnel , with
possible consideration of referral to the Deparbnent of Scx::ial 8eJ:Vices
for medical necJ1ect as a last resort.

13 • Children "at risk" should not be placed in open classrcx:m1S due to the
high noise levels present in these settings.

Discussion

The increased noise levels found in "open" classrcx:m1S multiplies the
effect of hearing loss for the "at risk" student. Placement in a
relatively quiet classroom without excess noise and reverberation will
maximize the child's leanring' potential.

14 • Fonn ''MHe 213 B: School Entrance Physical & Immunization certificate"
should be revised to require evaluation of hearing, to ensure that
hearing is nonnal following assessment. The form should also cue the
physician to report a history of otitis media.

Discussion

Minor revision to the fonn can ensure that hearirg is assessed for each
student prior to entrance into schools or review for special education
eligibility.
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15. Fonn "IF.Oll: SUD.unal:y of Physical Defects ani corrections" should be
revised to specify the nature of the "ear deficit".

Discussion

Allowance for greater specificity with iespect to "ear deficit"
(corrluctive or sensorineural hearirg loss) ani "corrected" (referral to
health care provider I hearirg aids) will allow an increased accuracy of
follOYl-up of hearirg screening programs.
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GlOSSARY

Tenns Related to otitis Melia

otitis Media: a general tenn used for inflanunation in the middle ear
cavity. current approaches to diagnosis have produced more specific
tenninolcx;JY as defined :below.

Acute otitis Media: an active inflammation and!or infection of the middle
ear of recent onset or resurgence. '!his corxtition is characterized by
bulging and/or evidence of pus behi.rrl the eardrum. Acute otitis media
results frominfection of fluid which has accumulated in the middle ear
space as a result of eustachian tube dysfunction. Acute otitis media
Fay spontaneously resolve, or progress into otitis media with effusion
or chronic otitis media.

Serous otitis Media: the presence of uninfected fluid in the middle ear
space, and occu:rs in the early stages of eustachian tube obstnlction.

Secretory otitis Melia: the presence of a thick fluid resulting from
chronic inflannnation resulting in mucus production in the lining of the
middle ear space.

otitis Media with Effusion: the presence of fluid in the middle ear with an
absence of definitive signs of acute infection. '!his tenn is
frequently used interchangeably instead of either serous otitis and
secretory otitis when the presence or absence of infection has not been
clearly determined.

Chronic otitis Media: infection of the middle ear with purulent fluid which
persists :beyond the period oftirne associated with acute otitis, and
may persist in spite of treatment. '!his condition may :be accompanied
by a J?erloration of the eardnIIn through which constant drainage of the
infected fluid oc:curs, and generally oc:curs as a result of inadequate
treatment or failure of acute otitis to resolve spontaneously.

Recurrent otitis Media: a situation in which middle ear infections occur
repetitively, perha:ps four or five times during a six month period.
Periods of resolution exist between periods of infection,
disti.ncJuishing recurrent otitis from persistent otitis.

Persistent otitis Media: a corxtition in which the middle ear space
continues to contain fluid follOW'ing an episode of acute otitis.
Fluid nay :be present in the middle ear for as 10119" as three months
follCMing an acute infection.
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Appendix A

P.ROJECr HFAR:

m-SERVICE'IOPICS
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I.

II.

III.

IV.

v.

VI.

VII.

VIII.

IX.

x.

PRClJEcr HEAR: TEAClIER m-SERVICE

Properties of Sound/HOiN we Hear

Basic Anatomy anci Physiolcqy

What is Hearing loss
A. Nature of Hearirg loss
B. Types of Hearing loss

Prevalence of Hearing loss AmoIlCJ SChool Children

otitis Media
A. Definitions
B. 'lbe otitis-Prone Child

Consequences of otitis Media
A. Pennanent vs. Fluctuating Hearing loss
B. Physical Problems
c. Academic Problems
D. S};leeCh anci language Problems
E. Behavioral Problems
F• Auditory Processing Deficits

Goals of Hearing Screening Program
A. Protocols
B. Follow-up
c. Referrals

Tympanometry

Medical Management

Educational Management
A. Envirornnental Mcxiifications
B. Compensatory Teaching strategies
c. Behavior Management
D. Assistive Listeni.ng' Devices
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PROJEcr HEAR: IN-SERVICE FOR samENING PARrICIPANTS

I. Conductive Hearing loss
A. Anatany and Physiology
B. Definitions
c. causes
D. Degree of Impainnent
E. Consequences
F • Prevalence

II. oveIView of SChex>l Screening Programs
A. Puretone SCreening
B. AUdiograms
c. Tympanometry
D. Rationale for SCreening Programs
E. Virginia state Regulations

III. Problems; Encountered in SChool Screenings
A. O\Terreferrals
B. FIOYl of Infonration
c. Follow-up
D. Record Keeping
E. calibration
F • SUpport for the Program
G. Costs

IV. Benefits of Hearing Screening
A. Identification of Hearing loss
B. Differential Diagnosis
c. Appropriate Frlucational Management
D. Appropriate Referrals
E. Awareness of Hearing loss

V. Elements of an Ideal Hearing Screening Program
A. l?opulation 8el:Ved
B. Initial Screening
C. Appropriate Educational Management
D. Frlucation and Habilitation
E. Counselinc}'

VI. Project HEAR Protcx::ol

VII. Intrcxiuction to the Inunittance Bridge
A. Operation
B. carejMaintenance
c. calibration
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Apperrli.x B

PROJECI' HEAR:

CDST ANALYSIS
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Screening 2 I 338 I 197
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Winchester
Screening 1 I 900 I 383 I _.. J 150

TOTALS 11,363 I 602 I 1,020

Warren
Screening 1

TOTALS 11,363 I 602 I 360 I 200
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Screening 2 250 117 35 402 438 .92
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ENT Screening 125 24 480 629 164 3.84

TOTALS 950 343 480 35 1,808 1,788

Clarke
Screening 1 575 202 777 480 1.62

Screening 2 250 117 25 392 130 3.01

ENT Screening 125 24 140 289 46 6.28

TOTALS 950 I ~:: l_~ ~:~__= l-----~:--------l---_::_~ !~ ~:::~_~ 1==------~~~-----*----- _
OVERAll
TOTALS 4,626 $1,890 $2,000 $260 $64 $8,840 $7,151 $1.24



Appen:li.x C

J?RQJECl' HEAR:

PA$-FAIL STATISTICS
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U'l
00

Division

Clarke

Warren

Frederick

Winchester
City

PROJECT HEAR: PASS-FAIL STATISTICS

FIRST YEAR

INITIAL SCREENING SECOND SCREENING ENT SCREENING·

Total % % Total % % Total % %
Screened Pass Pass Fa i l Fa i l Screened Pass Pass Fail Fa i l Screened Pass Pass Fail Fa i l
--~--------~--~--~~~-~---~-~-~-~~- ~---~~~~~--~~~~-~~--~~~~~-~~~~- ---~--~~~~--~~~~~~~-~~-~-~~~-----

476 330 69% 146 31% 158 77 49% 81 51% 83 49 59% 34 41%

1084 735 68% 349 32% 323 156 48% 167 52% 179 102 57% 77 43%

2209 1828 83% 381 17% I 456 267 58% 189 42% 116 95 54% 81 46%

1076 892 91% 184 19% 172 93 54% 31 46% 67 36 54% 31 46%

TOTALS 4,845 3,785 79% 1,060 21% 11,109 593 53% 516 47% 505 282 56% 223 44%

NOTE: The number of students screened and failed from previous screenings fluctuate due to student absences and
transfers.

• ENT = ear, nose and throat



PROJECT HEAR: PASS-FAll STATISTICS

SECOND YEAR

INITIAL SCREENING SECOND SCREENING EMf SCREENING

Division
Total

Screened Pass
% %

Pass Fai l Fai l
Total
Screened Pass

%
Pass Fai l

% I Total % %
Fail Screened Pass Pass Fail Fail

U'1
u:>

Clarke

Warren

Frederick

Winchester
City

480

1186

2211

1049

365

842

1598

806

76%

71%

72%

7710

11 5

344

613

243

24%

29%

28%

23%

130

438

684

293

74

246

355

154

57% 56

56% 192

52% 329

53% 139

43%

44%

48%

47%

46

164

348

122

28

93

209

55

61% 18

57% 71

60% 139

45% 67

39%

43%

40%

55%

TOTALS 4,926 3,611 73X 1,315 27% 11,545 829 54% 716 46% 680 385 511 295 43%

t!.2..!.1.:. The number of students screened end failed from previous screenings fluctuate
due to student absences and transfers.



INITIAL SCREENING

PROJECT HEAR; PASS-FAIL STATISTICS

THIRD YEAR

SECOND SCREENING ENT SCREENING

% % Total % % Total % %
Division tscreened Pass Pass fail Fail Screened Pass Pass Fail Fai l Screened Pass Pass Fail Fail

---------- ------------~---------~----------------~-------~---------~-~-~~~----~--------~----~---------------~-~--

Warren 1256 1023 82% 233 18% 315 154 49% 161 51% 124 46 37% 78 63%

Clarke 521 428 82% 93 18% 106 54 51% 52 49% 46 20 43% 26 57%

Winchesterl 1065 886 83% 179 17% 208 96 46% 11 2 54% 81 27 33% 54 67%

Frederickl 2350 1929 82% 421 18% 481 222 46% 259 54% 237 102 43% 135 57%

~

o ----------.-------------------------------.-------------------------------------~------------------------------------

TOTALS 5 , 192 4,262 82% 926 18% 1 , 11 0 526 48% 584 52% 488 195 39% 293 61%

H.Q.ll..:.. The number of students screened and failed from previous screenings fluctuate due to student absences and
transfers
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REa:M-1ENDED HEARING SrnEENING

FOLlOW-UP PROCEIlJRFS
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IEITER 'IO PARENTS

IEITER 'IO PARENTS

.....-------- IElTER 'IO PARENTS
IEITER 'IO PARENTS

PIACED ON "AT RISK" LIST

I

PARENTS REQUESTED 'IO OBrAIN
E'\lAI.lJATION F.ROI'1 CHIID' S PRlMARY-- NO ACI'ION

HEALTH CARE PROVIDER

I
AcrION TAKEN

(INFORMATION RECEIVED)

lfFARll.lG EVAllJATION
ARRANGED BY Sa:!OJL

DIVISION

FOI.J:.(M-UP CONTAcr

I I
AcrION NO AcrION

I
ACI'ION REFERRAL 'IO DEPr. OF

SOCIAL SERVICES
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