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ABSTRACT

Physicians and other health-care providers should play a

central role in helping families of children with permanent hearing
loss receive timely and appropriate screening, diagnostic, and early
intervention services. Because the technology and procedures for
ensuring timely and appropriate services for infants and young children
with hearing loss have changed so dramatically over the past 15 years,
many health-care providers are not well informed about the best ways to
provide effective services. Audiologists can help to ensure that physi
cians and other health-care providers are better informed about the
services needed by infants and young children with hearing loss. This
article notes some of the areas where information and support is most
needed and suggests resources and strategies for addressing these needs.
KEYWORDS: Hearing loss, childhood, physician, continuing
education

Learning Objectives: As a result of this activity, the participant will be able to (1) describe the physician role in
supporting follow-up from newborn hearing screening, (2) identify strategies for communicating key information
to physicians, and (3) identify resources to support timely follow-up from newborn hearing screening.
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well recognized. During the past decade, the
United States has experienced a dramatic in-
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being

though congenital hearing loss occurs more

screened for hearing loss. Currently, >95% of

frequently than any other birth defect, it is still

infants are screened before hospital discharge,

a relatively low-incidence condition, affecting

crease in the

number of newborns

compared with <20% in 1997. * Hearing

~3 per 1000 newborns.

screening in infancy also has become the med-

physicians will serve only a small number of

icolegal standard of care with 42 states now

infants with hearing loss during his or her

having statutes related to universal newborn

career. Added to that, the field of early hearing

hearing screening.2'3 Additionally, early hear

Thus most individual

detection and intervention has undergone dra

ing detection and intervention (EHDI) pro

matic changes over the past two decades. This

grams have been implemented in each U.S.

has made it difficult for physicians and other

state and territory with the goal that all new

health-care providers to stay up to date regard

borns will be screened for hearing loss and
infants not passing the screening will receive

ing how to provide the best services for infants
and young children with permanent hearing

timely and appropriate audiological evaluation

loss. Physicians will therefore require support

and early intervention services.

from other knowledgeable professionals as they

Although remarkable advances in newborn

assist families through the multistep diagnostic

screening have been achieved, linking families

and intervention process. Audiologists are in an

to vital follow-up services after a failed hearing

excellent position to provide the information

screen

and support needed by health-care providers in

remains

challenging.

Unfortunately,

analysis of recent state EHDI data reported to

this area.

the Centers for Disease Control and Prevention

Audiologists, speech-language pathologists, professional associations, and state
EHDI coordinators who understand the multi-

revealed that among the 2.2% of infants referred
for follow-up after newborn screening, only
38.7% were documented as having received a

diagnostic evaluation.5 Although some of the

step

screening,

diagnosis,

and

intervention

processes, as well as the points at which families

infants for whom receipt of a diagnostic evalua

are at risk for becoming lost to follow-up, need

tion could not be documented might have been

to find ways to cooperate with primary care

evaluated and not reported, these data provide
strong evidence that many infants who fail
newborn hearing screening are not receiving

physicians to share critical information and
resources. Outreach efforts will be most effec
tive if participants understand physicians' per
spectives about EHDI and knowledge gaps

services.

Undetected and untreated hearing loss

commonly affecting their ability to serve as

negatively affects children's speech, language,

the medical home for children who have a

cognitive, and social-emotional development, as

well as later academic performance.6"8 Newborn

suspected or confirmed hearing loss. This ar

sive follow-up sendees are obtained in a timely

ticle provides an overview of these issues and
summarizes outreach strategies and national
and state resources that can be used to promote
effective physician involvement in EHDI pro

manner.

grams.

hearing screening helps prevent or minimize
such delays only if appropriate and comprehen

Primary health-care providers, in partner

ship with other professionals, play a pivotal role
in creating a medical home to ensure that
children referred from newborn hearing screen

ing receive the needed follow-up care. As

defined by the American Academy of Pedia
trics (AAP), the ideal medical home should be
accessible, family centered, continuous, com

prehensive, coordinated, compassionate, and

culturally effective.9 In the medical home
model, the physician is a case manager respon

sible for the ongoing care of the child. Even
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PHYSICIANS' ATTITUDES,
PRACTICES, AND KNOWLEDGE
Primary care physicians will best be able to
support families of infants and young children
with suspected or confirmed hearing loss if they
understand the critical components of hearing
screening, diagnosis, and intervention and the
time-sensitive nature of these services. The
2007 Joint Committee on Infant Hearing

(JCIH) Position Statement11 provides valuable

$
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direction to professionals involved in each stage
of the EHDI process including (1) screening
before 1 month of age, (2) diagnostic evalua
tion before 3 months of age, (3) fitting of
amplification within 1 month of diagnosis,
and (4) enrollment in an appropriate early
intervention program as soon as possible after
diagnosis, but no later than 6 months of age.
To provide appropriate support to primary

health-care providers, audiologists and related
professionals must understand what physicians
do and do not know related to each of these
service elements.

Critical gaps in physicians' attitudes, prac
tices, and knowledge about early hearing
detection and intervention were recently docu

mented in focus group findings12 and through a
national survey to which 1968 physicians re

sponded.13 Results of the survey (referred to
hereafter as the "Physician Survey") are pre
sented in the following sections as examples of
areas in which primary health-care providers
need more education and support if they are to
be effective partners in providing high-quality
care for infants and young children with per

a birthing hospital in a nearby state rather than
their home state, thereby complicating the
communication of results from the state
EHDI office to the physician in their home
state. Only 12% of pediatricians and 17% of
family physicians in the Physician Survey re
sponded that they receive screening results on

>50% of their patients.13'15 Unfortunately,

physicians often assume that no news is good
news as it relates to test results. This is not a
safe assumption because breakdowns in com
munication are common.

Some hospitals follow a one-stage proto

col (screening completed before discharge);
others use a two-stage protocol (newborns
not passing the screening before discharge
return for an outpatient screening). In either
case, the screening process should be com
pleted before 1 month of age. Repeating the

screening process multiple times is not ad
vised. Instead, infants who fail the complete
newborn hearing screening process should be
promptly referred for a diagnostic audiological
evaluation as soon as possible and always
before 3 months of age. Physicians need to

manent hearing loss.

know what should be included in a compre

Newborn Screening and Referral

fant,16 and they need a list of qualified
pediatric audiologists in the area who have

hensive audiological evaluation for an in

for Audiological Assessment

the equipment, experience, and expertise to

Families are particularly at risk for becoming
lost to follow-up after referral from newborn
hearing screening and before audiological eval
uation. When an infant fails the newborn
hearing screening, the infant's primary health
care provider should always be notified about
the need for follow-up screening or audiolog
ical testing. In a recent survey of state EHDI

complete such evaluations in a timely manner.
The current shortage of pediatric audiologists
means that the availability of audiological

services for infants may be limited and wait
lists long, particularly in rural locations.

dinators reported that this happens "almost all
of the time" (defined in the survey as happening
for 80 to 100% of the referred children). These

loss has been made, the referral and case
management process becomes more complex
and the physician's need for information in
creases. Only 14% of the respondents in the
Physician Survey reported that their training
program had adequately prepared them to

program coordinators,14 only 73% of the coor

data suggest that notification of the primary
health-care provider is not happening in many

cases. Even when there is an intent to notify the
primary health-care provider, it may not occur

for various reasons: The physician of record at
the hospital may not be the one who actually
provides care for the infant, parents may not

continue with the same physician who cared for
the infant in the hospital, or families may access

Referral for Medical Evaluation
Once an audiological diagnosis of a hearing

meet the needs of infants with permanent

hearing loss.13 When an infant is diagnosed
with a hearing loss, the primary health-care

provider should immediately begin coordinat
ing referrals to a team of professionals who
must work together to identify the etiology of

• i._*~i *..„_
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the hearing loss and make recommendations
for medical, audiological, and educational fol

Referral for Early Intervention

low-up. According to the JCIH, infants and

As soon as a permanent hearing loss is diag

toddlers with permanent hearing loss should

nosed, federal law (the Individuals with Dis

be referred to an otolaryngologist with specific
knowledge of pediatric hearing who can pro

be referred to the state's early intervention

vide medical clearance for amplification, as

well as to a geneticist and an opthalmologist.11

and Family Support Services

abilities Education Act) requires that the child

program.1 However, in a recent survey of state
EHDI program coordinators,14 only 47% re

Many physicians will need guidance from

sponded that such referrals happen "Almost

audiologists to make appropriate referrals to

Always" (defined in the survey as being for 80

otolaryngology and other medical specialists.

to 100% of the children diagnosed with hearing

For example, in the Physician Survey the need

loss). The child's primary health-care provider

for a referral to a geneticist was recognized by

is in an ideal position to ensure that such

only 11% of pediatricians, 3% of family practi

referrals are made promptly and that parents

tioners, and 22% of otolaryngologists. Fur

understand the services that are available at

thermore,

ophthalmologist was recognized by only 1%

little or no cost to them and their child.
Throughout the early intervention (El)

of pediatricians, 0% of family practitioners,

process, the physician is in a position to support

the

need

to

refer

to

an

and 7% of otolaryngologists.13'1

the family as they monitor progress and make
decisions about the services they want their
child to receive. The physician can serve as a

Amplification

sounding board if the child is making slower

The role of the physician is critical to ensure

progress than expected, refer for specialty eval

that infants and young children diagnosed with

uations, and be involved in differential diag

permanent hearing loss have the opportunity to

nosis of additional disabilities. For physicians

be fitted with hearing aids within 1 month of

to collaborate effectively, they need to know

diagnosis.11'17 Unfortunately, 53% of the re

how and where to refer families, have easy

spondents to the Physician Survey did not

access to family-friendly information, under

know that infants who were <3 months of

stand what services El is providing, and receive

age could be fit with hearing aids, and 18%

and read reports from El providers. In essence,

thought it necessary to wait until the child was

physicians need to be educated consumers of El

>12 months of age.13 In cases where hearing

loss is so severe that hearing aids cannot pro

services.

Physicians also need information on spe

vide sufficient amplification for the acquisition

cific eligibility criteria for infants diagnosed

of spoken language,

with hearing loss in their state and an under

physicians should be

prepared to discuss information about cochlear

implants with families.17 Almost 50% of re

spondents to the Physician Survey were incor

standing of the role of the early intervention
team. This information is available for each

state at www.infanthearing.org.20 Physicians

rect about the type and level of hearing loss that

also should understand that speech-language-

would make a child an appropriate candidate

pathologists, trained in aural habilitation, are in

for a cochlear implant, and almost 70% re

a key position to help families who have chil

ported a lack of confidence in discussing this
surgical procedure with families of such chil

dren with permanent hearing loss. However, in
the Physician Survey, the need for a referral to a

dren.13'

This points out the need for physi

cians not only to understand what constitutes

current evidence-based practice, but also their

need for access to family-friendly information

speech-language pathologist was recognized by

only 29% of pediatricians, 13% of family prac

titioners, and 14% of otolaryngologists.13'13

Another important aspect of early inter

that can be used in discussing a child's hearing

vention involves providing information and

loss with family members. The Web site
www.babyhearing.org is an excellent source of

education to families about communication
strategies for their child. Deciding whether to

such information.1

communicate using sign language, cued speech,
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or spoken language is often a very difficult
decision for families; consequently, many pa

rents turn to physicians for input. Because the
selection of a communication methodology for

site provides materials that health-care pro

viders can use when talking with families about
a child's hearing loss.18 Table 1 lists additional
suggestions.

the child is a complex and ongoing process,

physicians need to have a core understanding of
the issues and know where to direct families for
complete and unbiased guidance. However in
the Physician Survey, 57% of respondents said
they were "Not Confident" in talking with
parents about the "use of sign language versus
"
,
•
■
»13,15
auditory/oral communication.

In the Physician Survey, respondents also
expressed the need for training on how to
better counsel parents when their infant is
diagnosed with hearing loss. A common senti

ment expressed in the focus group was "How
worried should I tell parents they need to be
about this?"13 The www.babyhearing.org Web

Ongoing Surveillance during Early
Childhood

For children born at home or not screened at
birth for other reasons, physicians need to
know where early childhood hearing screen

ing is offered within the community. Such
screening is particularly important for chil
dren who exhibit one of the risk indicators for
hearing loss identified by the JCIH. Un
fortunately, the results of the Physician Sur
vey show that many physicians do not know
the conditions that put an infant or young

child at risk for hearing loss.13 Also, because

Table 1 Suggestions for Meeting Information Needs of Physicians Related to Early Identification
and Treatment of Permanent Hearing Loss
.^_^—

Overview of EHDI Process

. Disseminate AAP Universal Newborn Hearing Screening Guidelines for Pediatric Medical Home Prov.ders.

• Distill and disseminate relevant guidance from JCIH 2007 Statement.11
Newborn Screening and Referral for Audiological Assessment

. Encourage physicians to obtain hearing screening results by contacting birth hosp.tals or their
state EHDI program.29

,

. Encourage physicians to modify standard history forms to ask parents the results or newborn
hearing screening and follow-up testing.

. Reference evidence-based diagnostic protocols.16
. Provide list of local pediatric audiologists who have the equipment, expertise, and experience
to conduct a comprehensive diagnostic evaluation.
Referral for Medical Evaluation

• Provide list of local otolaryngologists who have expertise with infants.

. Supply information about need for, and importance of, referral to medical spec.al.sts.

^^

. Provide list of local medical specialists, including geneticists and ophthalmologists who have
expertise with infants.
Amplification

. Provide list of local pediatric audiologists who can fit hearing aids.
. Provide list of pediatric cochlear implant teams in the area.

• Reference evidence-based amplification protocols.17

Referral for Early Intervention and Family Support

. Provide list of local early interventionists and speech-language pathologists skilled ,n working
with infants with hearing loss.

• Disseminate parent-friendly materials for physicians to use in counseling and supporting famil.es.

18

Ongoing Surveillance

Provide list of local resources where infants/toddlers can receive hearing screening.

■ Provide training materials and support to physicians who want to do early childhood screening as a
part of well-child visits.30'31

27
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hearing loss can occur at any time, ongoing
surveillance of hearing problems is needed for

all children. For infants who pass newborn
hearing screening, the JCIH states that
physicians should be providing regular sur
veillance during periodic well-child visits in
cluding "providing an objective standardized

screening of global developmeAt with a vali

dated screening tool at 9, 18, and 24 to
30 months of age or anytime if the healthcare

professional or family has a concern."11 If an
infant does not pass the speech-language
portion of the global screening, the JCIH
recommends that referral be made for both
an audiological and speech-language evalua
tion. It is important that audiologists work
with physicians and other health-care pro

viders to implement this important aspect of
early hearing detection.

EDUCATIONAL OUTREACH
CONSIDERATIONS
What physicians need to know changes as
children in their care move through the con

tinuum of EHDI services. Given the breadth of
information needs related to hearing loss, it is
noteworthy that physicians stated during the
focus groups that it is not realistic for them to

become "experts."12 Instead, they would like to

know where to access evidence-based practice

guidelines. Audiologists can assist in this proc
ess by distilling information from various sour

ces into practical "next steps" that can be
conveyed to physicians in an appropriate for
mat. In communicating information, five pri
mary themes emerged from the focus group

3. Terminology should be used that commu
nicates across disciplines.

4. All information should be evidence-based.
5. Information should be in formats that are
familiar to physicians, such as grand
rounds, algorithms, and patient education
materials.

The Physician Survey showed that physi
cians most often accessed information related to
newborn hearing screening from traditional

sources, such as conferences.13 However, several
systematic reviews of the research literature
have shown that didactic lectures, typical at an
association conference, are not effective in pro
moting change in physician performance and

patient outcomes.21

Instead, active learning

experiences are more effective in facilitating
improvements in practice. Educational program
planning must take into account the desired

outcome of the educational experience. Use of
methods that provide active and self-directed

elements promote change in behavior,24 as well
as use of multiple interventions, interactive

small groups, printed materials, and graphic
materials delivered in person by locally re
spected educators.

The primary message from research is that
effective continuing education for physicians

requires that it be delivered through a variety of
mechanisms. Relative to hearing loss among
infants and young children, respondents to the
Physician Survey indicated that the following
types of materials are "very helpful": (1) lami

nated cards with clear protocol steps (64%),
(2) brochures to use in patient education (63%),

to understand:

(3) a frequently updated Web site for physi
cians (55%), (4) online continuing medical
education courses (46%), and (5) downloadable
grand rounds materials (39%).

1. Recognition of the time constraints that
physicians face in their daily practice and
the limited frequency with which they en

NATIONAL INITIATIVES AND
RESOURCES FOR EDUCATING

work with physicians12 that are especially rel
evant for audiologists and other professionals

counter permanent hearing loss among in
fants and young children.

2. Information provided to primary health
care providers does not need to contain
detailed information or dense content be
cause referrals to other specialists will be
made.

PHYSICIANS ABOUT EHDI
Several national initiatives to support professio
nal education related to EHDI have resulted in

resources that can be used by audiologists and
other professionals in their outreach efforts with
physicians. These are outlined in Table 1 and
described in more detail in the following section.
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Boys Town National Research Hospital
with the support from the National Institute
of Deafness and Other Communication
Disorders has developed a Web site (www.
babyhearing.org) with family-friendly infor
mation that can be accessed online or down
loaded and printed, specifically intended to
help families through the screening, diagno

sis, and intervention processes.18 Information

is available in both English and Spanish, and
information specifically created for health
care providers is currently being added, mak
ing this site a comprehensive resource for all
stakeholders in the EHDI process.

The AAP, in collaboration with the Na
tional Center for Hearing Assessment and

Management (NCHAM) and other organiza
tions, has taken the initiative to reach out to
its membership to educate them about new

born screening and follow-up. Each state has

Although there is a charge for accessing
this module, pediatricians may be most com
fortable accessing information from medical
sources with which they are familiar.

Another information resource for health
care providers is NCHAM at Utah State Uni
versity, which serves as the national EHDI
technical assistance system with funding from
the Maternal and Child Health Bureau.

Through collaborative partnerships, NCHAM
has developed materials for a wide range of
professionals engaged in EHDI efforts to en
sure that infants and toddlers with hearing loss
are identified as early as possible and are pro
vided with timely and appropriate services.
Many of these materials are available at
www.infanthearing.org. Resources that may
be particularly helpful in outreach efforts with
physicians include the following:

an AAP "chapter champion" member who
takes on the responsibility of educating fellow
physicians and other stakeholders through
grand rounds, newsletters, and personal con

tact.26 The AAP also actively disseminates

information and materials specific to newborn

hearing screening and the medical home.27'28
Tools that may be particularly helpful in out
reach efforts with physicians include the fol
lowing:

• Contact information for state EHDI pro

gram coordinators.29 It may be useful to give
this contact information to physicians to

facilitate their efforts in obtaining newborn

hearing screening results for their patients, as
well as access to other state resources.

• Early childhood hearing screening. Objec
tive hearing screening of infants and toddlers
using otoacoustic emissions technology is

being conducted successfully in a variety of
• Universal

Newborn Hearing Screening,
Diagnosis, and Intervention—Guidelines
for Pediatric Medical Home Providers, and

the accompanying patient chart checklist.27

This algorithm serves as a guide to help
physicians understand the timing and com

early childhood settings. '31 Multimedia

training materials to help providers screen
in health-care settings can be ordered or

downloaded for free from www.infanthearing.org.

• Sound Beginnings video. This parent educa

ponents of services when an infant fails the

tion video about newborn hearing screening

newborn hearing screening.

can be viewed or downloaded from www.in-

Some states

have included this flowchart when they

fanthearing.org.32 It is available in English

send newborn hearing screening referral let

and Spanish and is ideal for use in a health
care provider's office for patient education.

ters to physicians. Audiologists also can print
these forms and pass them on to physicians
at the time of diagnosis.

• Policy statements and recent articles about

SUMMARY

topics related to hearing loss among infants

Over the past decade, the United States has

and young children, such as genetics of hear

made significant strides in reducing the age at

ing loss, mild and unilateral hearing loss, and

which hearing loss is identified. Much work

management of auditory neuropathy.27

• PediaLink online continuing medical educa

tional module, specific to hearing loss.28

remains to be done to reach the goal of provid
ing timely, comprehensive, coordinated, and

effective care to all infants and young children

V\£?TS
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with permanent hearing loss. To this end,
communication

and

collaboration

between

professionals is vital to supporting families
seamlessly through the EHDI process.

Through educational outreach to physicians
and other health-care providers, audiologists
can help provide more effective services to
children and families by:

1. Initiating communication with the primary
care physician when a child is diagnosed
with hearing loss.
2. Being familiar with local, state, and national
resources for families and professionals.
3. Sharing written evidence-based information
with physicians.

4. Maintaining communication with the pri
mary care physician throughout the process,
from screening through intervention.
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