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NiH Consensus Development Conferences are convened to
evaluate available scientific information and to resolve safety
and efficacy issues related to a biomedical technology. The
resultant NIH consensus statements are intended (o advance
understanding of the technology or issue In question and to be
useful to health professionals and the public.

NIFFconsopsus stedoments cue prepyncdd hy a norcebvocite,
non-Federal panel of experts, based on (1) presentations

by investigators working in areas refevant (o the consensus
questions during a 2-day public session, (2] questions and
statements from conference atlendees during open o‘:scusszon ’
periods that are parl of the public session; am (3) closed
deliberations by the panel during the remaindor of the second
day and morning of the third. This statement is an independent
report of the panel and is not a pof:cy statement nf the NiH or
the Federal Government. .

Co,o:es of this. statement and bibliographies.prepared-by-the ~———— = .~ —'—~————~ -

Nationat Library of Medicine are available from the Office of
Medical Applications of Research, National Institutes of Heaith,
Fedorl Building, Room 618, Bethesda, MID 20892,

Formak:‘ng biblographic reference to the consensus state-

ment from this conference, it is recommended that the follow- -
ing format be used, with or without source abbreviations, but
without aumorshrp attni)uhon .

Carly Identification of I Imunq Impairment in I/ s aned Young :
Chitdren. Nil4 Consens Statement 1993 Mar 1-3:11(1).1-24.
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The National Institutes of Health Consensus Development
Conference on Early Identification of Hearing Impairment
was convened to address (1) the advantages of early
identification of hearing impairment and the consequences
of late wdentificalion of hearing impairment; (2) the issue of
which children should be screened for hearing impairment
and when; {3) the advantages and disadvantages of current
screening methods; (4} the question of which mode! for
hearing screening and followup is preferred; and (5} fulure
directions for research in diagnosis and management of
hearing impainment in infants and young children. Following

- 2 days of presentations by experts and discussion by the
audience, a consensus panel weighed the evidence and
prepared their consensus statement.

_Among their findings, the panel concluded that (t)allinfants

admitled to the neonatal intensive care unit be screened for
hearing loss prior 10 discharge; (2) universal screening be
implemented for alf infants within the first 3 months of life;
(3) the preferred model for screening should begin with an
evoked otoacoustic emissions test and should be followed
by an auditory brainstem response dest for all infants who fail
the evoked otoacouslic emissions lest; (4) comprehensive
intervention and management programs muslt be an integral
_partof a universal screening program; (5) universal neonatal
screening should not be a replacement for ongoing surveillance
throughout tnfancy and .early childhood; and (6) education
ol primary caregivers and primary heallh care providers on
tho early signs of hearing impairment is essential.

The full text of the consensus panel‘é statement follows.



lntroduction

There is a clear need in the United States for improved .
methods and models for the early identification of hearing
impairmeént in infants andyoung children. Approximately.

1 of every 1,000 children is born deal. Many mare are

born with less severe degrees of hearing impairment,

while others develop hearing impairment during childhoocd.
Reduced hoaring acuity during infancy and early childhood
interferes with the devetopment of speech and verbal
fanguage skills. Although less well documented, significantly
reduced auditory input also adversely affects the developing
auditory nervous system and can have harmful effects on
social, emolional, cognitive, and academic development,

as well as on a person’s vocational and economic potential.
Moreover. delayed identificalion and management of severe
to profound hearing impairment may impede the child's ability
to.adapt ta lilein a-hearing world or.in the_deal.community. . .. .

The mos! important period for language and speech devel-

opment is generally regarded as the lirst 3 years of life and,
“although there are several methods of idenlilying hearing

inpainnent dhring the fitst year, the average age of identiti-

calion in the United States remains close {o 3 years. Lesser

degrees of hearing loss may go undetecled even longer.

The result is that for many hearing-impaired infants and

young children, much of the crucial period for language

and speech learning is lost. There is general agreement

that hearing unpairment should be recognized as early in

life as possible, so that the remediation process can take lull

advantage of the plasticily of the developing sensory systems’

and so that the child can enjoy normal social development.

During the past 30 years, infant hearing screening has

been altempled with a number of different test methods,
mcluding cardiac response audiomelry, respiration audi-
ometry, alteration of sucking patterns, movement or startle in
response to acoustic stimul, various behavioral paradigms,
and measurement of acoustic rellexes. For the past 15 years,
auditory brain stem response (ABR) audiomelry has been
the method of choice. More recently, altention has turned to
the measurement of evoked otoacoustic emissions (EOAE),



which shows promise as a fast, inexpensive, noninvasive
test of cochlear function. Each method is effective in its
own way, bul technical or interpretative limitations have
impeded widespread application. Moreover, these
approaches vary in their sensitivity, specificity, ancl
predictive value inidentifying hearing impainmeaent

Until now, mosl neonatal screening programs Hiave tocused
on infants who satisfy one or more of a number of criteria
tor inclusion ina “high nskcregister.” Howaever, the nse

ol high-risk criteria (HRC) to limit the population being
screened excludes approximately 50 percent of infants
with hearing impairment. The preferred screening test
method for HRC children has come to be ABR, combined
with audiologic followup and/or diagnostic ABR for those
infants who fail the screening protocols. Despite the relatively
good predictive elficiency of ABR, its cost, tima requite-

ments, andtechnical ditficulties have-discouaged the - - -

general application of this imethod in screening the far
larger newborn population not meeting the HRC.

On March 1-3, 1993, the National Institute on Deafness .
and Other Communication Disorders, together with the
Office of Medical Applications of Research ot the National
nstitutes ol Flealth convened a Consensus Development
Conlerence on the Eauly Identilication ol Heaing linpaitment

in Infants and Young Children. Cosponsors of the conference

were the National Institute of Child Health and Human
Developiment and the Nalional Institute of N'eurologic'al
Disorders and Stroke. The conference brought together
specialists in audiology, otolaryngology. pediatrics,
neonatology, neurology, speech and hearing scicnces,
speech inguage pathole gy, health care adivinis taion,
epidemiology, education, counseling, nursing, and other
health care areas, as well as representation from the public.
FQ“OWng 1-1/2 days ol presentations by expeits in relevant
fields and discussion by the audience, an independent
consensus panel weigheel the scientific evidence and
prepared a drafl statement in response 1o the tollowing

koy questions:

Whal are the advantages of early identification of
hearing impairment and the consequences of late
identification-ol hearing impairment?

Which childrén_ (birth through 5 years) should be
screened for hearing impairment and when?

Whal ane the advantages and disadvantages
of current screening methods?

Whalt is he preferred mogdel for hearing screening
and followup?

Whal are the important directions for future research?
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“suller. The goal-of early identification and intervertion

What Are the Advantages of Early
ldentification of Hearing Impairment and

“The Conserquences of Late ldentification

of Hearing Impairment?

Hhe primary justiication for carly identilication of hesuing
impairment in infants relates to the impact of hearing
impairment on speech and language acauisition, academic
achievemont, and social/emotional developiment. The
first 3 years of life are the most important for speech

and language acquisition. Consequenlly, il a child is hard
of hearing or deaf at birth or experiences hearing loss in
inlancy or carly childhood, itis 1ikely that child will not
receive adequate auclitory, linguistic, and social stimutation
requisite to speech and language learning, social and
emotional development, and that family funclioning will

is to minimize or prevent these adverse effects.

The consequences of hearing impairment are many.
Anirnal studies show that early auditory deprivation

. interleres with the developiment of neural slruciures

necessary for hearing. Human infants with hearing loss.
particulaly those with sensorineural impairments, imay

_ experience similar disruptions that will have a direct

impact on language acquisition, Significant hearing
loss interferes with the development of phonological -

- and specch perception abilities needed flor later linguage

learning, e.g., meaninglul language al the word, pliase, -

-and sentence levels. These impairments in conununication
‘skills can lead 1o poor academic performance (especially
reacling), and ultimately, to limitations in career opportunities.

I'he degree and type of hearing impairment iimpact on a
child’'s development. Other factors can further exacerbale
the consequences of hearing impairnment. For example,

some children have additional sensory disabilities and/or
associated neurological disorders that further interfere
with perceiving and processing information. Environmental
factors. such as the quality of language inpul provided by
the patents, can either Iacilitate or impede communication,
shifls, Socioccononiio related ctors, such as the lock of
aceess 1o heatth care, other associated heaith problems,
high risk populations, and social stresses, also may exacer-
bale the consequences of deficits. Early identification and
intervention can address these factors, thus minimizing
their effects.

Over the past two decades, advances in technology have
provided ever-improving opportunities 1o identity hearing
impainnents in infants soon alfler birth. Consequently, the
syslemalic evaluation of the elfects of earlier identification
and earlier intervention can now be conducted. Because

on language development. There are, however, a wide range
ol clinical observations. a number of descriplive studies,
and a few statlistically controlied, nonrandomized trials that
suppott the henelits of early identification and intervention.
The benefits to be gained from early intervention may vary,
depending on the severity and type of hearing impairment.
Children with sensorineural hearing loss who receive early
amplification, when indicated, and a comprebensive habil-
itation program may show improved speech and language
skills, school achievernent, sell-esteem, and psychosocial
adaptation wher: compared to hearing-irpaired ch_ildren -
who do not receive amplilication until 2 to 3 years of age.
The advantages of early inlervention can only be altained
when the appropriate services are available and accessible
to these children and their families.

_such data are not presently available, itis dilficult to evaluate______ . .
_ lully the effectiveness of early identification and intervention
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Which Children (Birth Through 5 Years)
Should Be Screened for Hearmg lmpalrment
and When? - -

Answering lhe questions of who should be screened
and when presents us with a practical dilemma. il is
clear that the earliest possible identification of hearing-
impaired infants is optimat for effective intervention to
improve communication skills, language development,
and behavioral adjustnent. Identification of al chitdren
wilh hearing impainnent a} birth is ideal. As a praclical
matler, the cost of universal screening has been prohibitive.
Altempls have been made to limit cosls by focusing neo-
natal testing on those al highest risk. Unfortunately, research
shows that this approach misses 50 percent of children who
are eventually diagnosed with severe lo profound hearing
mpainment, Inspite of current Scr'(zclpi|1§|_ progravns, the

P e s - s syt age dingnosis-ol-hearing-impairment-remaing-constint
at about 2-1/2 years of age. In order to meet the goal of
the Joint Committee on Infant Hearing lo identify and-
iniliate treatment by 6 months of age and 1o more
compiletely identily hearing-impaired infants, wenu 51

dramatic ,ﬂly change our approach {o screening.

Same changes can be made in auditory screening
- procachires that would have a minimal effect on cost

hut would increase ulvrmflmtlon rate. Dala have shown
that infants acdmitied to the neonatal intensive care unit”
(NICU) have an increased risk of significant hilateral
sensolineural hearing loss (1-3 perc@nt)': the addition of
other neonatal high-risk factors does not add significantly
to the identification of hearing loss. Consequently, we
recommend that all infants admitted to the NICU be
screened for hearing loss prior o discharge. To improve

* the accuracy and efficiency of the tes!, screening should
take place as close o discharge as pOssible. Infants in the
well baby nursery with diagnoses of craniofacial anomalies,
faniily history of hearing loss, and diagnosis of intiauterine
infection comprise a special high-risk category. 1hus,
thoey shoutd be screened using the saime protocol i’
Tollownp vigilanee as the NICH popukations ‘

initiate promypt formal hearing evaluation. Another necessary
“approach includes ongoing evaluation of speech and

In addition to screening all NICU babies, we sirongly
recommend that universal screening be implemented

for all infants within the first 3 months of life. Recent data |
suggest that this will virtually complete our identification
of newborns with hearing impairment. Even though we
recommend universal screening within the first 3 months,
as a practical matter this is most efficiently achieved by
screening prior to discharge from the well-baby nursery. ' )
Ihe disadvanlages of hospital well-baby screening, such
as missedd screening because of early discharge and the
possibility of higher false-posilive rate, are oulweighed by
the accessibility of all newborns to testing at this time.

T'he addition of screening in the well-baby nursery and

as a part of well-baby care will increase cosl. The benelit,
however, is likely 1o be high. For well-baby screening to

 be cost elfective, we recommend lechniques thal are

rapid, refiahle, highly sensitive, spocitic, and easdy adimin-

Cistered bained and supervised persounel Inlantswho_ . - -

are not screened in the hospital should be scieened by
3 months of age. '

Identification of hearing impairment musl be seen as

“imperadive for all infants and as an important adjunct

to child health care. Since 20-30 percent of children who -
subsequently have hearing impairment will develop hearing

loss during early childhood, an ever-vigilant pluralistic

approach must he taken to bearing screening and identifica-

tion of young children. The first approach must include the .

eficiting and acknowledging of parental concern regarding

haaning loss and/or speech anddanguage acquisition.

At prosant, 70 percent of children with acquired hearing

inpaitments are initially identified by parents. Parental

concern about hearing should be sufficient reason to

language development al routine child heallh supervision

visits using formal assessment tools. Failure 1o attain

appropriate kinguage milestones, especially during the
18 moniths of life, should resull in promplt referral

Ior furthes hooring evaluation.



Several causes of acquired hearing loss during early
childhood have been described. For example, bacterial
meningitis has been associated with a 5-30 percent incidence
of profound hearing loss. We recommend that all children
recovering from bacterial meningitis be referred for diagnostic
audiologic assessment, ideally prior to discharqe from the
hospital. Other risk lactors for acquired or progressive

honnng Joss, for which diagnostic hearing evalualion should

be considered include, but should not be limited to, significan!
head trauma with persistent symptoms referable 1o hearing
or balance, viral encephalitis or labyrinthitis, excessive noise
exposure, exposure 10 ototoxic drugs, perinatal cytomega-
lovirus {CMV}infection, familial hearing impairment, infants
with chronic lung disease or diuretic therapy, and infants
with repealed epiSOdes of otitis media with persistent
middie ear efmsiora. '

Sincenew_cases ol beatng inmpainnent can aise in conly

- childhood, school entry screening procedures should be

extended to all private and public school students. School

_entry screening represents an additional universal approach.

for the identification of hearing impainment in America’s
children. Schools must make appropriale referral {or
audiologic followup and educational intervention.

What /ve the Advantages and Disadvantages
nf Cunent Screening Methods?

Ideally, all chitdren who have significant hearing impairment
will be detecled prior lo the development of speech and’
language so that appropriate intervention might maximize
their polential for normal development. Anideal screening
method would dlso be readily available al modest cost with

-~ complete specificity and sensitivity. Unlortunately, no such
© screening method is currently available. Each ot the current

screening methods, white ollenng advantages, also | 1as
disadvantages.

High-risk criteria (Joint Committee on Infant Hearing, 1990),
which identify approximately 9 percent of newborns, encom-
pass half of the children who are subsequently found to have
hearing impairment; approximately 1-3 percent of HRC

habies have s nq ificant bilateral sensorineural heari 1gloss

Identilication of HRC babies can be performed | rout!nely
using existing hospital-based health care mechanisms at
modest cost. Although lacking in sensitivity, the HRC has
been used as a first stage for other screening sirategies.
fhe use of HIRC to Screen for hearing impainnent has many

“disadvantages. The principal disadvantage is that 50 percent
ol newhoins with congenital hearing deficits are notin the

HIRC group and are missed by this screen. Children who are
not bom in larger hospitals may not be routinely identified

‘as being at risk. Another disadvantage of this screen is tha

followupis not optimal in most programs currently in use.
thus only a small proportion of cases are identified.

© Auditory brainstem responses can be used to screen for

hearing imipainment in newborns, since ABR's do nol require
a voluntary response and can be done without sedation.
This screening test is highly sensitive; nearly all children
born wilh significant congenital hearing deficits could be
delected in the newbarn nursery using- ABR and can be

-refenred for furlher evaluation. Howoever, over-relerral is

aproblem, since there are false-positive ABI's in babies -
with nonmal hearing. by the NICU setting. for every child

11
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with significant hearing impairment who is delected, approxi-
mately six babies are referred for followup. In the well-baby
nursery, where the prevalence of hearing impairment is far

lower. for every child with significant heanng impainnent,
- more than 100 babies are referred. This high referral rate

miay cause undue parental anxiety. Since ABR screening

~and ollowup are expensive and require trained personned,

this method has been applied principally to newboimns who
arae ab highest sk for headng impairment ghosein the
NICU o the THIRC): Newer autormated ABR Leching oy
and innovalive analysis schemes may diminish costs.

~

- Evoked otoacoustic emissions represent a newer type

of newborn screening method that offers potential
additional benefits. Like the ABR, this technique couid be
applied to all newborns prior to hospilal discharge. The
measurement of EOAE can be performed in the newbor
narsery with less skilled porsonnel i acshortor tioe than
conventional ABR and-withoutthe need for scalpelec trocles:

* The sensilivity of EOAE in the delection of congenital hearing

impairment is very high, but newborn EQAE testing tends

{o have more false-positives when compared to ABR, -
espeacially during the first 48 hours of life. Neveriheless,

the use of EOAE in the dotke(:lion of hearing ipainment  _

“in well habics could he iomaote cost chlective way of

delecting early hearing impairments. -Over-reloral nay
be a major problem

Behavioral testing (such as visual reinforcement audiomelry
or conditioned orienting response), usually at 6 months

of age or later, may be used to detecl hearing impairment
reliably in almost all infants prior to the acquisition of speech

©and inguage. This method woudd minimize the problems of

over-relerral and “labeling” that are inherent in the newborn
screening methods, Identified infants could begin timely
rehabilitation or intervention, and later onset hearing snpair-
ments could be delected. Several disadvantages of this
strategy exisl: (1) traditional behavioral audiomelry in a

6 month ol infant requires skilled personnel and is fime
consupiing; (2) unlike newbom Lesting, the evadoation-of
older infants requires reasonable access 10 a lesti wy tacility;
{3} testing is most difficult in developmenitally delayed infants
who are at highest risk; and {4) some hearing impairments

<
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would nol be treated untit after 1 year of life because of a

lack of tead time to implement intervention. There are new
_versions of behavioral audiomelry that may. eliminate some

or all of these obj ectrons but these new echnuques remain

to be validated in large samples. These new behavioral tech-
niques may provide appropriate methods for use in orgahized

Theating screening programs beyond the neonatal period.

Dubstic: cwnd pie sfossional education. Presontly, as many as
A0 percent ol infants and children with hoating impainment
ar¢ identified hocayuse of parental concern aboult their child's

- hearing. Efforts to educate parents about signs ol hearing

impairment by brochures and posters in prenatal clinics
and physician’s offices are simple and inexpensive. Public
service announcements should be used. Professional
societies should be encouraged 1o issue position papers
on the importance and current recommended methods

ol irlentification. _The eflectivencess of these.sir; \l(*qu“; h.v‘
not b rextensively ovalualed™

Professional education involves calling attention Lo

(1) neonalal risk factors for hearing impairment (the HRC),
-(2) risk factors for acquired hearing impairment, (3} early

behavioral signs of hearing impairment, and (4 )the ineffective-

Thwmns of crude riensunes of hearing sonsilivity stch as hand

clapping, which are useless and misleading. In order o
be elfective, regular professional education ¢ and continuing
professional education activities at regular intervals will likely

" benecessary to make health care providers alert and the

health systen responsive Lo identifying children with hearing
“impairment. Such ongoing continuing education programs
have been developed by several professionat organizations.
Continging prolessional education has bogun i Colorado

and Arizona, and guidelines for child heaith supervision have
been developed by the American Academy of Pedialrics and .
the American Academy of Family Practice. This stralegy for
professional education is inexpensive and utilizes the current
health care system. Ongoing developmental surveillance by
alttentive aned edocided primary health providers would likely
wlentily those chaddien with acquired heaving impairment. " The
principal disadvantage of such a system is that children do not
consistently receive medical surveillance. Finally, this method
may not idenltify children with hearing deficits before 1 year of age.
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TS vilal WRALTHese Babios e identified Tapidiy, and

_What Is the Preferred Model for Hearing
Sereening and Follownp?

The principal goal of an early identification program

is lo identity hearing impairment present al birth, in order
o elfect appropriate intervention as early as possible,

iy arder to detect those chifdraen born with modesale,
severe, and prolound hearing impairmenl. we reconinend
unjversal newborm screening. Because of the accessibilily
ol babies in the newborn nursery, such screening is boest
accomplished prior to hospital discharge.

The screening of all newhorn babies presents special
problems in cost io’asibility. There are approximalely

4 million five births each year in the United States. Given
an incidence of hearing impairment of 0.1 percent per year
{i.e.. 1inevery 1,000 live births} then 3,996,000 babies -
who are screened will have normal hearing sensitivily.

at minimal cost.

The panel identified two techniques—EOAE and ABR—

as showing maximal promise as universal screening tools
for the newborn. As noled earlier, each has ils unique
advantages and dis;u,lvanlngeé. Weighing”llm evidenee
presented. the panet feit that EOAE shows best promise
as a rapid, cost-effective means of quickly <j1isahmging all
babies with normal auditory systems. In keeping with its high
‘sansitivity, however, the EOAE lacks adequate spocificity.

H Inils a relatively large number of babies whose hearing
sensitivity is, i1 fact, normal. In order to prevent the majority
of these "false alarms” from burdening the syslem lor
lollowup diagnostic evaluation, a second or conlirnatory
screen seems desirable. The panel felt that this goal would

~ be best achieved by a second-slage ABR screen of all

babies who fail the EOAE screen. Thus the preferned
maodel for tmiversal screening bagins with an initiad screen
by EOAE. All babies who pass this screen are disclunged.
Al babies who fail, however, are rescreened by AR
Babies who pass the ABIR screen are disCharge ! bl
shiould be flagged lor rescreen at 3-6 months. Babies
whia il the ABR screen ave referred for dingnostic

evaluation. The purpose of the foliowup diagnostic
evaluation is twofold: (1) to verify the existence and to
delermine the type and severity of hearing impairment and
(2} to initiale a remediation progran for the child and.family.

H should be erphasized that only a small percentage of

“the tolad namber of habies screened experiences both stages

of the lotat screening process. If the specificity of the EOAE
sareen s taken as 90 percent, then 90 percent of the babies

screened are discharged alter the first (EOAE) stage. Only the |

10 percent who fail the EOAE stage will undergo the second,
ABR, siage. The roles of the two stages,"EOAE and ABR,
are viewed as complementary. The first, EOAE, rapidly

-and inexpensively rules out significant hearing impairment

(99.9 percent of all babies), but has limiled specificity. The
second, ABR, appears lo require more lime and effort, but

‘has the potential to identify failure with belter specificity.

T Althivugh his IWoTstage Screening process is récoinniended,

the panel is aware thal many clinics and hospitals have
already successfully implemented universal screening
programs hased on ABR alone. The panel encourages

‘such siles 1o continue these programs. The procedure

detailed above is recommended, however, as an apparently
cosl-feasible approach 1o mass screening for those teams -

- conlemplating the initialion of a universal screening program.

It must be recognized that nol all hearing impairment in .
infancy and carly childhood will be present at birth. A signifi-
cant number of infants and children will develop hearing
impairment during the first years of life. Such losses may

he acquired as a result of rmedical conditions or rmay

result from progressive hereditary etiologies.

The detection of lale onset or progressive losses musl

rely on a pluralistic approach. Screening at birth is besl!
accomplished before the baby leaves the hospitall but

during the next 2 1o 3 years there is no single compatable

site that can serve as the optimal location for identification.
It should be noted, however, that, in some locales. hearing
screening programs are in place through day-care and
head-start programs. Edlucation of parents or other primary
caretokers, medical and nursing personnel, and all other

15



professionals whio have opportunity to abserve the child
must be relied upon to recognize factors that place the child
at high risk for hearing impairment and behavioral signs of a
possible change in hearing statlus, in ordero refer for appro-
printe audiologic assessment. School entry, 1o include both
jublic and private resowces, will continué to provide an
additional oppertunity for universal identification ol childien
with significant hearing impairment. ‘

Finally, it should be recognized that a critical coinponent of any
screening program is a dalabase system. Such a dalabase is
important for tracking the progress of infants and chitdren
identitied by the program and lor O!lgOil'ig'l'H(}lli[(‘)! ing of all
aspects of the performance of the screening program.

What Are the 'lmpnrtant Directions
for Future Research?

.

Conduct large-scale studies on elticacy of early identifi-
calion and intervention, Examples include: -

- Contiolled tiials of screening by audiologists
versus lrained nonprofessionals or volunteers.

- Controfled trials of the infiuence of different
settings (NICU, special test environment)j on

the effectiveness of screening procedures.,

- Comypaison of early intervention with laler
intervention for different levels of hearing loss
and types of intervention.

Evaluate the vididity and reliability of screening instruments.
Forexammple, these evaluations might include:- - - - -

~ Followup of a random sample of patients mitially -
identitied as negatives. (Special followup is not.
recoired Lcan link with fater rowtine screening resulls.)

— Studics lo allow comparison of valious screening
techniques; €.g., randomizing to different décibel
thresholds (30 versus 40) or to allow comparison of
conditioned orienting response (COR) characteristics.

Compate v;niol-_rs screening procedures (e.g.. transient
evoked oloacouslic emissions with distortion product
oloncoustic cimissions) for lime and cost, ' ’

Fost the feasibility of screening methods Tor identilying
hearing impairment in infant populations at 1 month,
3months, and 6 months in remote salellite clinics servicing
ethnic minotity populations who may be particularly at risk
for hearing inmpainment {examples are Nadive Ameticans,
Hispanic Americans, and African Anericans).

- - Develop innovative behavioral audiomelric tests thal
are applicable for soreening programs.
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Determine whether a two-tier screening system
(screen, confirm, evaluate) works better than having
a failure lead to the evaluation system.

Study the cost-effectiveness of universal screening
for infant hearing impairment.

Develop and evaluate programs for intensive parent
education pertaining to developmental milestones
relaled to normal language acquisition and indicators
for identification ol hearing nnpalrment ininfants and
young children. :

Develop and evaluate programs for intensive professional
education regarding the need for early identification of
hearing impairment and early intervention. )

Couclusion

The lack of early |dentmcanon of hearing-impaired

infants continues to be a significant public health problem
in the United States. The result of this delay in identification
leads to delay in appropriate clinical intervention.

Because present screening is not universal but based

on high-risk criteria, we currently identify between 30 and
50 percent of those children born with signilicant hearing
impainment. Moreover, the average age of identification
remaing close o 3 years.

Recent technological developments have produced
screening imethods that are rapid, reliable, sensitive,
and easilty administered.

This consensus panel concludes that these advances
offer an opportunity, for the first time, to initiate universal

screening foi hearing impairment in early infancy:— —

The panel endorses the recommendations of the

Joint Committee on Infant Hearing that all hearing-
impaired infants should be identified and treatment
initiated by 6 months of age. In order to achieve this
objective. the panel recommends universal screening -
for hearing impairment prior to 3 months of age.

Because of the unique accessibility of almost all infants
in the newborn nursery, the consensus panel recommends
screening of all newborns, both high and low risk, for
hearing impainent prior to hospital discharge.

Clearly, universal screening will increase the number

of infants identified with hearing impairment. This will
necessitate adequate diagnostic followup and treatment
facilities. Comprehensive intervention and management
programs must be an integral part of a universal
screening program. ‘


http:parel.lt

Because 20-30 percent of hearing-impaired infants
will acquire their hearing loss during early chilcdhood,
universal neonatal screening is not a replacement

for ongoing surveillance throughout infancy and

early childhood. The panel encourages continued
awareness of the necessity for early identification

of hearing impairment. Education of primary caregivers
and primary health care providers on early signs of

" hearing impainment iomains animporlant goal,

< School enlry sareening will provide another

opportunily for universal identification ol
children with significant hearing loss.
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Talking Points about Universal Newbom Hearihg Screening

The National I,usumtes of Health ALnencm Academy of Pediatrics, and the Healthy
People 2000 Report have all recommended that children with congenital heanng loss be
identified by six months of age.

Ina1988 report 1o the Congress and the President, the Comrmssmn on Education of the

Deaf estimated that the average age at which children with congenital hearing loss are
currently identified in the United States is 2-1/2 to 3 years of age, with many ehlldren not
being identified until they enter school atSor 6 years of age.

“If hearing impaired children are npt 1dent1ﬁed‘ early, 1t is difficult, if not irneessible, for

“many of them to acquire the fundamental language, social, and cognitive skills that

provide the foundation for later schoohng and success in society” (Healthy People 2000
Report, 1990, p. 460). | ‘ |

“When ecarly identification and intervention occurs hearing impaired children make
dramatic progress, are more successﬁﬂ in school, and become more productive members
of soc1ety” (Healthy People 2000 Report, 1990, p. 460). :

[In1993,a Consensus Panel convened by the National Instxtules of Health recommended

that all children be screened for heann° loss pnor to being discharged from the hospital.
1

The NIH Panel stated that, “the preferred model for screening should begin mth an

" evoked otoacoustic emissions test and should be followed by an auditory brainstem

response test for all infants who ta11 the evoked otoacoustic exmssmn,s test” (NIH
Consensus Panel, 1993 p.- 1) J

Approximately 100 hospitals na,?tionwide are currently using the NIH-recommended

- protocol and have demonstrated that universal newborn hearing screening can be done in

a way which is practicable, effective, and cost-efficient.

The total cost for umversal newborn hearing screening using the Nm-recommended
protocol is approximately $25 per child. .
‘ |

- The cost of identifying childreril with congenital hearing loss using universal newborn

hearing screening programs is about 1/10th the cost of identifying children with PKU,

" hypothyroidism, or sickle ceil anemia using metabolic disorder screening programs.

Such metabolic disorder screemng programs are now required in all 50 states, whereas
only one state is currently deuT.g universal newborn hearing screening.

The number of hospitals demé universal newborn hearing sereening using the NIH
protocol has increased six-fold in the last two years. Nonetheless, universal newborn -

B hearing screening programs currently include only about 5% of the children born in this -

country. Il

1
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Although the beneﬁts of umvcmal newbom hearmg screening have been thoroughly
demonstrated in the scientific commumty, and the practicability of such screening
programs has now been demonstrated in over 100 hospitals, there is a need for better
public awareness and understanding to accelerate the nationwide lmplementauon of such

pro grams

The National Consortium for Univér:sal Newborn Hearing Screening located at Utah State
University has been instrumental in assxstmg hospitals to implement universal newborn
hearing screening programs using the NIH-recommended protocol. Further information

“can be obtained by contacting the Consomum Director, Dr. Karl R. White (phone: 801-

797-3013; fax: 801-797-1448; or E-xpaxl kwhite@fs1.ed.usu.edu)
. } ’
1 '
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April 9, 1996

Ms. Carol H. Rasco

C A T O N S

1 Walter Anderson
Editor

Assistant to the President for

Domestic Policy
The White House
Washington, D.C.

Dear Carol Rasco:

We are in receipt of youricheck to cover the cost of

“American Family,” and

we thank you.

I want to especially thank you again for agreeing to be one
of the judges for the photo contest.

I am taking the liberty of iforwardmg the material you
enclosed on infant hearing screening tests to Earl Ubell,
who is responsible for a great deal of our health stories.

Sincerely,

aok

Walter Anderson

cc: Earl Ubell

711 Third Avenue, New!

s
i

York, New York 10017-4014 (212) 450-7168
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