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Introduction 
Undetected hearing loss puts children at risk for significant developmental delay. Early 
identification and early intervention may decrease those delays. Primary care providers 
need to be alert for signs that children are not hearing well and make appropriate referrals 
for evaluation. Newborn hearing screening is performed to identify children who may 
have a congenital hearing loss and can benefit from early intervention. Primary care 
providers should obtain the newborn hearing screening results from the birth facility for 
all infants in their care. If the initial screen was abnormal, timely follow-up is essential to 
distinguish between children with false positive screening results and children with a 
hearing loss. 
 
The infant's primary health care provider is responsible for: 


• Assuming responsibility to ensure that the audiological assessment is conducted 
on infants who do not pass screening and for coordinating appropriate follow-up 
for children with confirmed hearing loss.  


• Initiating referrals for medical specialty evaluations necessary to determine the 
etiology of the hearing loss and to detect and treat any associated health care 
problems. 


• Partnering with other specialists, including the otolaryngologist, to facilitate 
coordinated care and ongoing relay of information between primary care, 
specialty care consultants, and the MDH for children with a hearing loss. 


• Monitoring middle-ear status. 
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• Assuring that children identified with hearing loss receive appropriate referrals 
and that their parents are made aware of the range of medical, educational, and 
communication options available. 


• Initiating referrals to early intervention services and monitoring developmental 
milestones to track the effectiveness of the intervention and the need for 
additional services. 


• Coordinating the follow-up process with the family.  


• Reviewing every infant's medical and family history for the presence of risk 


indicators that require monitoring for delayed-onset or progressive hearing loss 
and ensuring that an audiological evaluation is completed for children at 
increased risk of hearing loss at least once by 24 to 30 months of age, regardless 
of their newborn screening results. Infants with specific risk factors, such as those 


who received ECMO therapy and those with CMV infection have higher risk of 
delayed-onset or progressive hearing loss and should be monitored closely.  


• Assuming responsibility for ongoing surveillance of parental concerns about 
language and hearing, auditory skills, and developmental milestones of all infants 
and children regardless of risk status, as outlined in the pediatric periodicity 
schedule published by the American Academy of Pediatrics (AAP). 


 
When the newborn hearing screen results are NORMAL 
 
Though infants who pass the newborn hearing screen or re-screenings can be assumed to 
have normal hearing, false negatives can occur. Moreover, even with normal newborn 
hearing screening results, there is no assurance that a child will continue to have normal 
hearing. Therefore, all infants should be monitored for late onset or progressive hearing 
loss. Parental concern about speech and language delays, at any time in a child’s life, 
should receive prompt referral for an audiologic evaluation. Hearing testing can be 
performed at any age.  
 
The Joint Committee on Infant Hearing (JCIH) 2007 Position Statement: Principles and 
Guidelines for Early Hearing Detection and Intervention Programs states that the 
following indicators can be associated with permanent congenital, delayed-onset, or 
progressive hearing loss in childhood. Any infant with one of these risk indicators for 
progressive or delayed-onset hearing loss that has passed the newborn screen should, 
nonetheless, have at least one diagnostic audiology assessment by 24 to 30 months of 
age. These indicators are: 


• Caregiver concern regarding hearing, speech, language, or developmental delay.  


• Family history of permanent childhood hearing loss. 


• Neonatal intensive care of more than 5 days or any of the following regardless of 
length of stay: ECMO, assisted ventilation, exposure to ototoxic medications 
(gentamicin and tobramycin) or loop diuretics (furosemide/Lasix), and 
hyperbilirubinemia that required exchange transfusion.  
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• In utero infections, such as CMV, herpes, rubella, syphilis, and toxoplasmosis.  


• Craniofacial anomalies, including those that involve the pinna, ear canal, ear tags, 
ear pits, and temporal bone anomalies.  


• Physical findings, such as white forelock, that are associated with a syndrome 


known to include a sensorineural or permanent conductive hearing loss.  


• Syndromes associated with hearing loss or progressive or late-onset hearing loss, 
such as neurofibromatosis, osteopetrosis, and Usher syndrome; other less 
frequently identified syndromes include Waardenburg, Alport, Pendred, and 
Jervell and Lange-Nielson.  


• Neurodegenerative disorders, such as Hunter syndrome, or sensory motor 
neuropathies, such as Friedreich ataxia and Charcot-Marie-Tooth syndrome.  


• Culture-positive postnatal infections associated with sensorineural hearing loss, 
including confirmed bacterial and viral (especially herpes viruses and varicella) 
meningitis.  


• Head trauma, especially basilar skull/temporal bone fracture that requires 
hospitalization.  


• Chemotherapy.  


Because some important indicators, such as family history of hearing loss, may not be 
ascertained at birth, the presence of any late-onset risk indicators should be determined 
by the primary care provider during early well-child visits. Those infants with late-onset 
risk factors should be carefully monitored for normal language milestones during routine 
medical care.  
 
When there is a MISSED SCREEN 
 
Primary care providers should make sure they have a report of the newborn hearing 
screen results for each child they see. If there is not a report on the chart, the hospital 
where the infant was born should be contacted. If it becomes clear that no screen was 
performed at birth, arrangements for screening should be made as soon as possible.  
Children born at home, in other non-traditional settings or in other countries may not 
have been screened. The provider should arrange to screen the hearing of these children 
as soon as possible. 


• Minnesota Session Laws 2007 - Chapter 147 [144.966] EARLY HEARING 
DETECTION AND INTERVENTION PROGRAM requires “The hospital that 
discharges the newborn or infant to home is responsible for the screening;” It is 
important for the primary care physician to know the hospital policies and 
procedures for recalling and rescreening infants who miss a screen. Vigilance in 
checking the screening results for children who have been transferred from one 
hospital to another is essential. 
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• Screening is best performed within the first month of life; later ages require more 
time due to the infant’s increased alertness and may even require sedation in 
infants older than four months of age.  


 
Minnesota law allows parents to decline or “opt-out” of newborn hearing screening. The 
hospital should document the refusal in the medical record and have the appropriate opt-
out form signed by the parents and sent to the MDH Newborn Screening program and the 
primary provider. Parents who opt-out of newborn hearing screening in the hospital 
should be given information regarding the importance of early identification and the 
opportunity to obtain hearing screening on an outpatient basis. Providers should be 
vigilant for signs of language delay and other indications of hearing loss in unscreened 
babies. 
 
When there is an ABNORMAL SCREEN, either Unilateral or Bilateral 
 
Clinicians should be familiar with the newborn hearing screening protocol at the hospitals 
where their patients are born so that they can best assure prompt follow-up of abnormal 
results. 


• The hospital should send final screening results to the clinic where the family has 
indicated follow-up will occur.  


• All newborns with abnormal screens must be rescreened or referred for an 
audiological evaluation. For the most reliable results, rescreening should be 
performed between one and two weeks of age.  


• The abnormal result of the screen should be shared with the family before hospital 
discharge and a rescreen appointment scheduled.  


• Determine the person or department responsible for the following: 


o Scheduling appointment for recheck. 


o Recalling no-shows; physician involvement may be required.  


o Completing all rescreening within four weeks. 


o Written notification to primary care physician and MDH. 


o Continue recall attempt. 


o Record hearing results in the child’s medical record.  


• No more than two rescreens should be performed.  If both screens were abnormal, 
the infant should be referred for comprehensive audiologic testing.  All hearing 
screens and rescreens should be performed prior to one month of age. 


• Audiological confirmation diagnosis should be obtained no later than three 
months of age. For infants who are premature or require intensive care, testing 
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should be complete by three months corrected age or as soon as medically 
feasible for assessment/diagnosis. 


Although persistent middle ear effusion necessitates medical referral, which might 
delay the evaluation timeline several weeks, diagnostic audiological evaluation 
must not be repeatedly postponed solely due to middle ear dysfunction and should 
be completed before three months of age.  The information from the diagnostic 
audiological evaluation is valuable both in determining the extent of the effect of 
the middle ear condition on the infant’s hearing, and identifying whether an 
underlying sensorineural hearing loss also exists, thereby impacting the course of 
both medical and educational intervention. 


 
When the child is subsequently confirmed by an audiologist to have a hearing loss 
not determined to be permanent (e.g. mild-moderate conductive from middle ear 
fluid or with unknown etiology); 
 
Primary care provider initiates and supervises evaluation, provides follow-up care and the 
option of referral to Otolaryngology (ENT), following national guidelines for otitis media 
with effusion: http://aappolicy.aappublications.org/cgi/reprint/pediatrics;113/5/1412.pdf


Summary of the CLINICAL PRACTICE GUIDELINE to manage otitis media with 
effusion (OME) in children aged 2 months through 12 years: 


• Use pneumatic otoscopy as the primary diagnostic method and distinguish OME 
from acute otitis media. 


• Document the laterality, duration of effusion, presence, severity of associated 
symptoms at each assessment of the child with OME, specific reason for referral 
(evaluation, surgery) and provide additional relevant information such as history 
of acute otitis media and developmental status of the child.  


• Distinguish the child with OME who is at risk for speech, language, or learning 
problems from other children with OME and more promptly evaluate hearing, 
speech, language, and need for intervention in children at risk. 


• Manage the child with OME who is not at risk with watchful waiting for 3 months 
from the date of effusion onset (if known) or diagnosis (if onset is unknown). 


• Conduct hearing testing when OME persists for 3 months or longer or at any time 
that language delay, learning problems, or a significant hearing loss is suspected 
in a child with OME. 


• Reexamine children with persistent OME who are not at risk at 3- to 6-month 
intervals until the effusion is no longer present, significant hearing loss is 
identified, or structural abnormalities of the eardrum or middle ear are suspected. 
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Refer to the current Minnesota Department of Health (MDH) Infant Assessment and 
Pediatric Amplification Guidelines at www.health.state.mn.us/newbornscreening for 
more information. 


 
 
When the child is subsequently confirmed by an audiologist to have a permanent 
hearing loss; 
 
Primary care provider initiates referrals upon diagnosis and supervises evaluation and the 
referral process to the following specialists; Otolaryngology (ENT), Ophthalmology, 
Genetics, Audiology, Speech and Language Pathology and early intervention programs. 
The clinician should assure that appropriate evaluations are completed by the specialists 
including documentation of the family and prenatal history in addition to laboratory and 
physical examinations with as little duplication as possible. The primary care provider is 
in a unique position to balance the need for timely and appropriate evaluation with the 
family’s need to bond with their infant and adjust to the diagnosis. 
 
History: The following elements of the child’s history should be documented: 
 
Prenatal 
 


• Ototoxic medication exposure 
• Any significant complications during pregnancy 
• Immunization to Rubella infection 
• Positive FTA-ABS or other positive syphilis confirmation 
• Maternal drug use 
• Multiple miscarriages 


 
Perinatal 
 
High Risk Factors, as listed in Appendix A of this document. 
 
Family 
 
Other family members with hearing loss with onset before age 30 
Family history of syndromes or genetic disorders 
 
Systematic Physical Examination, including the head, neck and extremities: 
 


• Minor anomalies: Unusual morphologic features occurring in less than 5% of the 
population with no cosmetic or functional significance (e.g. clinodactyly, skin 
tags, transverse palmar crease) 


• Major anomalies: Those causing cosmetic and/or functional abnormality (e.g. 
cleft palate, cardiac, limb, or skeletal deformities) 
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• Poor growth and/or microcephaly 


• Abnormal neurologic examination 


• Abnormal ear exam (external ear anomalies, stenotic canal, middle ear fluid) 
 
Laboratory Studies: 
Infectious Diseases: rule out in utero infections with agents including CMV, Rubella, 
Syphilis, Toxoplasmosis 
CMV urine culture: CMV Titer, done at 0 to 3 weeks of age 
 
Upon diagnosis of a permanent hearing loss: 


• All infants should have an Otolaryngology evaluation  


• All infants should have a Genetics evaluation even if there appears to be a clear 
non-genetic cause of hearing loss.  


• All infants should have an Ophthalmologic evaluation.  


 
Otolaryngology (ENT) Evaluation of Children with a Confirmed Hearing Loss: 
 
The ENT physician should have expertise in childhood hearing loss and is responsible for 
investigating the etiology of hearing loss and for determining whether medical or surgical 
intervention may be an appropriate option. In addition, the ENT physician provides 
information and participates in the assessment of the options for amplification, assistive 
listening devices, and cochlear implantation. The ENT physician should participate in the 
long-term monitoring of the hearing in partnership with the primary care team. 
 
History: 
 
Prenatal, Perinatal, Family and Behavioral 
Review of prior audiometric testing  
 
Physical Exam:  
 
Complete head and neck examination  
 
Diagnostic testing: 
 
Review of audiometric tests 
ABR for threshold (if not previously done) 
Otoacoustic emissions (if not previously done) 
Behavioral audiogram, when appropriate 
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Radiologic Studies: 
 
CT or MRI with detailed images of the temporal bone  
 
Other tests: 
Depending on previous testing and consultations the following tests will be considered: 
ECG (prolonged Q-T syndrome) for children with sensorineural hearing loss, urinalysis, 
and CMV testing by urinalysis and blood sample, if not already performed. Additional 
testing may be indicated depending on the specific clinical situation. 
 
 
Ophthalmologic Examination of Children with a Permanent Confirmed Hearing 
Loss: 
Children with hearing loss often have vision problems.  The role of the ophthalmologist 
is to assess for the presence of syndromic visual loss associated with hearing loss, such as 
Usher’s syndrome. Evaluation for more common types of visual impairment including 
refractive error is essential for children who will likely be strong visual learners. 
 
History: 
 
Prenatal, Perinatal, Family, and Behavioral 
 
Physical exam: 
 
Complete ophthalmologic exam  
 
Follow-up: 
 


Routine annual ophthalmology evaluation for all children with hearing loss. 
 


Special consideration should be given to children with the following diagnoses: 


• Symptomatic congenital CMV 


• Down syndrome (at 6 months and then annually) 


• Very low birth weight (until deemed unwarranted by Ophthalmologist)  


• Usher Syndrome 


 
 
 
Genetic Evaluation and Counseling for Children with a Confirmed Hearing Loss: 
 
Half of all hearing loss in children is genetic.  The purpose of the evaluation performed 
by a clinical geneticist is to determine the cause of hearing loss, identify other medical 
issues that are associated with hearing loss and develop long term medical management 
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plans based on associated conditions that will impact the health and well-being of the 
child with hearing loss.  
 
History: 
 
Pregnancy 
Family pedigree 
Medical History 
Developmental 
 
Physical: 
 
Full physical examination  
Careful dysmorphologic examination 
Neurologic/developmental evaluation 
 
Genetic Diagnostic Tests:  
 
Genetic testing will be positive in nearly half of all children with hearing loss.  Genetic 
testing for Connexin26 (GJB2) and Connexin 30 (GJB6) or Pendrin (SLC26A4), the 
most common single gene causes of hearing loss, should be considered based on physical 
examination, assessment of the type, severity, progression, and onset of hearing loss, and 
temporal bone anatomy based on CT or MRI studies. 
 
There are over 400 syndromes associated with hearing loss.  Syndromes such as 
Branchio-oto-renal syndrome, Stickler Syndrome, Waardenberg Syndrome, Usher 
Syndrome and others should be considered based on physical findings, radiologic 
evaluations and severity, progression, type and onset of hearing loss.  
 
All other laboratory tests depend upon clinical evaluation and history, but may include 
the following: 


• Chromosomal analysis 


• Skeletal survey if short stature or disproportional growth. 


• Evaluation of other systems: renal, cardiac, skin 


• CT or MRI of the brain if neurologically abnormal 


• Specialized genetic studies: such as comparative genomic hybridization or 
specific gene testing if indicated.   


 
Genetic counseling (performed by a M.S. Genetic Counselor) should be provided in 
conjunction with the genetic evaluation (performed by a clinical genetics physician) to 
obtain a careful three generation family history, explain the benefits, risks and limitations 
of genetic testing to families, and explain the significance of testing results for the child 
and for the family. 
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Early Intervention (EI) Referrals from Primary Care Providers for Children with a 
Confirmed Hearing Loss: 
 
All children with identified hearing loss should have a referral made to early intervention. 
All families of infants in Minnesota with any degree of bilateral or unilateral hearing loss 
should be referred to determine eligibility for Help Me Grow early intervention services. 
The primary care provider should assure that the infant has been referred to the local 
agency providing Part C intervention services, and provide ongoing support and guidance 
to the family and the child’s early intervention team  Members of the early intervention 
team may include educators of the deaf, speech-language pathologists, and educational 
audiologists in addition to other teachers and therapists.  Early intervention options can 
be both home-based and center-based and are provided without charge to the family.  
Additional referrals may include private intervention services. 
  
Parental concern about speech and language delays, and/or behavior at any time in a 
child’s life, should receive prompt referral for evaluation by Special Education in 
addition to audiologic testing.  
 
 
Audiology Referrals from Primary Care Providers for Children with a Confirmed 
Unilateral Hearing Loss: 
 


• Unilateral hearing loss is a significant risk factor for later acquired hearing loss in 
the previously normal ear. Audiological monitoring is recommended every three 
months during the first year of life, and every six to twelve months until age three 
or as clinically indicated due to possible progression to bilateral hearing loss.  


 
• Amplification may have a role in facilitating language development.  


 
• Use of amplification and role of intervention should be explored with the 


audiologist and otolaryngologist.  
 


• Approach to follow-up should be individualized. 
 
Audiology Referrals from Primary Care Providers for Children with a Confirmed 
Bilateral Hearing Loss: 
 


• The audiologist will work with the family to assess the child and family’s needs 
and communication goals.  In addition, the audiologist will work in collaboration 
with other professionals, such as otolaryngologists, educational audiologists, 
teachers of the deaf and hard of hearing, and parent support organizations, to 
provide comprehensive parent education about options.  
 


• For families pursuing oral communication and use of residual hearing, early and 
consistent intervention (typically including conventional hearing aids) is the key 
to achieving typical oral language development. Children who gain limited 
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benefit from conventional amplification should be advised about additional 
opportunities such as cochlear implantation. 
 


• For families pursuing a visual form of communication without the use of residual 
hearing, early and consistent intervention, and exposure to visual language is key.  
The audiologist will refer to professionals skilled in this area. Networking with 
older children and adults using sign language or cueing will increase the family’s 
skill with visual language. 


 
• For families pursuing a combination of communication modalities, discussion 


with the family and coordination with the early intervention team to monitor 
effectiveness of the mode of communication and language milestones by the 
audiologist can benefit the child’s development. 


 
Primary care provider involvement is essential for children with hearing loss:  


 


• Make sure that routine health maintenance is not ignored because of all the time 
and attention paid to issues surrounding the hearing loss. 


• All children with sensorineural hearing loss should have a routine 12 lead ECG 
performed to evaluate for prolonged QT duration.  Approximately 1% of children 
with hearing loss will have this finding and be at risk for serious cardiac rhythm 
disturbance and sudden death.  If prolonged QT is identified, the patient should be 
referred to a pediatric cardiologist for formal evaluation and treatment.  Genetics 
evaluation and genetic counseling for the patient are required.  ECG evaluation of 
family members from both sides is required.   


• Facilitate timely follow-up with audiologist, and other consultants.  


• Encourage active involvement with family support groups such as Minnesota 
Hands and Voices. 


• Monitor continuous use of amplification device (if chosen) and maintain good 
contact with the family’s audiologist.  


• Evaluate ongoing development of communication and language and refer to 
speech-language pathologists, other language specialists, or early intervention 
team should concerns arise. 


 
 
 


For more detailed protocols on newborn hearing screening, diagnosis, amplification 
and early intervention please go to MDH website: 
www.health.state.mn.us/newbornscreening


 
 
* These guidelines are adopted and revised from the Colorado and North Carolina Guidelines 
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Appendix A 


RISK INDICATORS ASSOCIATED WITH PERMANENT 
CONGENITAL, DELAYED-ONSET, OR PROGRESSIVE 
HEARING LOSS IN CHILDHOOD 
Risk indicators that are marked with a " " are of greater concern for delayed-onset hearing 
loss.  


1. Caregiver concern  regarding hearing, speech, language, or developmental delay. 
2. Family history  of permanent childhood hearing loss.  
3. All infants with or without risk factors requiring neonatal intensive care for 


greater than 5 days, including any of the following: ECMO,  assisted ventilation, 
exposure to ototoxic medications (gentamicin and tobramycin) or loop diuretics 
(furosemide/Lasix).  In addition, regardless of length of stay: hyperbilirubinemia 
requiring exchange transfusion. 


4. In utero infections, such as CMV,  herpes, rubella, syphilis, and toxoplasmosis. 
5. Craniofacial anomalies, including those that involve the pinna, ear canal, ear tags, 


ear pits, and temporal bone anomalies. 
6. Physical findings, such as white forelock, that are associated with a syndrome 


known to include a sensorineural or permanent conductive hearing loss. 
7. Syndromes associated with hearing loss or progressive or late-onset hearing loss,  


such as neurofibromatosis, osteopetrosis, and Usher syndrome; other frequently 
identified syndromes include Waardenburg, Alport, Pendred, and Jervell and 
Lange-Nielson. 


8. Neurodegenerative disorders,  such as Hunter syndrome, or sensory motor 
neuropathies, such as Friedreich ataxia and Charcot-Marie-Tooth syndrome. 


9. Culture-positive postnatal infections associated with sensorineural hearing loss,  
including confirmed bacterial and viral (especially herpes viruses and varicella) 
meningitis. 


10. Head trauma, especially basal skull/temporal bone fracture  that requires 
hospitalization. 


11. Chemotherapy.   
 *  Risk factor references available in JCIH 2007 Position Statement 
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Children with risk factors related to delayed onset of hearing loss 
should be monitored, so developing hearing loss can be 


detected as early as possible.


Risk Factors Indicating Risk for Hearing Loss


Assisted Ventilation or ECMO Hyperbilirubinemia (requiring exchange 
transfusion)


Caregiver concern for hearing loss NICU stay of more than 5 days


Chemotherapy
Neurodegenerative disorders (Hunter 
syndrome, Freidreich ataxia, Charcot-Marie-
Tooth syndrome)


Congenital Infection (CMV, rubella, herpes, 
toxoplasmosis)


Ototoxic medications (gentamycin, 
vacomycin, kanamycin, streptomycin)


Craniofacial Anomalies Physical findings associated with hearing 
loss (white forelock)


Family History (permanent childhood 
hearing loss)


Postnatal Infection (bacterial meningitis, 
herpes, varicella)


Head Trauma (basal skull/temporal bone 
fracture requiring hospitalization)


Syndromes associated with hearing loss 
(Trisomy 21/Down syndrome, Goldenhar, 
Pierre Robin, CHARGE, Stickler, Usher, 
Pendred)


**Based on the Joint Committee on Infant Hearing Recommendations, 2007


Minnesota Newborn Screening Program


RISK FACTORS FOR LATE-ONSET OR 
PROGRESSIVE HEARING LOSS


**Shaded risk factors indicate a greater concern for delayed-onset hearing 








Unless medical complications prohibit it, comprehensive diagnostic 
evaluation for hearing loss should be completed before 3 months of age 


for children who did not pass their newborn hearing screening. 


When evaluating infants and young children, definitive diagnosis to determine type and degree of hearing loss 
is accomplished through a battery of tests. Methods used to assess hearing in infants include:


Auditory Brainstem Response (ABR): 
 ABR testing is used to assess functioning of the auditory pathway through the middle ear, cochlea,  
 auditory nerve, and lower auditory brainstem. Comprehensive ABR tests are the preferred method of 
 evaluating infants who are less than 6 months of age and for difficult to test infants and children. Use of
 frequency specific stimuli allows estimation of the degree of hearing loss and is necessary for selection
 of appropriate amplification. Definitive ABR should typically include bone conduction ABR stimuli to
 determine the type of loss. Infants younger than 3 months can typically be tested without sedation.


Tympanometry: 
 Tympanometry is used to assess middle ear function. This test evaluates middle ear pressure and 
 status of the middle ear system. In combination with other tests it can be used to help differentiate
 between conductive and sensorineural hearing loss. Because of the plasticity of an infant’s ear canal,
 high frequency (1000 Hz) tympanometry is preferred for infants four months corrected age and younger.


Diagnostic Otoacoustic Emissions (OAE):
 OAE testing is used to identify outer hair cell dysfunction in the cochlea (inner ear). In combination
 with ABR, it can be used to differentiate between cochlear and retrocochlear hearing loss. If the 
 eardrum and middle ear system are healthy and the inner ear is normal, an OAE response will be 
 measured. OAE technology alone cannot detect neural conduction disorders and cannot determine
 degree or cause of hearing loss. Two types of diagnostic OAE tests exist: Transient Evoked Otoacoustic 
 Emissions (TEOAE) and Distortion Product Otoacoustic Emissions (DPOAE). 


Behavioral Assessment: 
 Visual reinforcement audiometry can begin to be utilized as part of a complete test battery in many
 infants as early as 6 months corrected age.


Minnesota Newborn Screening Program


QUICK GUIDE TO DIAGNOSTIC TESTING FOR HEARING LOSS
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Clinical Report—Hearing Assessment in Infants and
Children: Recommendations Beyond Neonatal
Screening


abstract
Congenital or acquired hearing loss in infants and children has been
linked with lifelong deficits in speech and language acquisition, poor
academic performance, personal-social maladjustments, and emo-
tional difficulties. Identification of hearing loss through neonatal hear-
ing screening, regular surveillance of developmental milestones, audi-
tory skills, parental concerns, and middle-ear status and objective
hearing screening of all infants and children at critical developmental
stages can prevent or reduce many of these adverse consequences.
This report promotes a proactive, consistent, and explicit process for
the early identification of children with hearing loss in the medical
home. An algorithm of the recommended approach has been devel-
oped to assist in the detection and documentation of, and intervention
for, hearing loss. Pediatrics 2009;124:1252–1263


KEY POINTS


1. Every child with 1 or more risk factors on the hearing risk assess-
ment should have ongoing developmentally appropriate hearing
screening and at least 1 diagnostic audiology assessment by 24 to
30 months of age.


2. Periodic objective hearing screening of all children should be per-
formed according to the recommendations for preventive periodic
health care.1


3. Any parental concern about hearing loss should be taken seriously
and requires objective hearing screening of the patient.


4. All providers of pediatric health care should be proficient with pneu-
matic otoscopy and tympanometry. However, it is important to re-
member that these methods do not assess hearing.


5. Developmental abnormalities, level of functioning, and behavioral
problems (ie, autism/developmental delay) may preclude accurate
results on routine audiometric screening and testing. In this situa-
tion, referral to an otorhinolaryngologist and a pediatric audiologist
who has the necessary equipment and expertise to test infants and
young children should be made.


6. The results of abnormal screening should be explained carefully to
parents, and the child’s medical record should be flagged to facili-
tate tracking and follow-up.


Allen D. “Buz” Harlor, Jr, MD, Charles Bower, MD, THE
COMMITTEE ON PRACTICE AND AMBULATORY MEDICINE,
THE SECTION ON OTOLARYNGOLOGY–HEAD AND NECK
SURGERY


KEY WORD
hearing screening, hearing loss, audiology


ABBREVIATIONS
AAP—American Academy of Pediatrics
OAE—otoacoustic emission
ABR—auditory brainstem response
VRA—visual reinforced audiometry


The guidance in this report does not indicate an exclusive
course of treatment or serve as a standard of medical care.
Variations, taking into account, individual circumstances may be
appropriate.


This document is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict-of-interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.


www.pediatrics.org/cgi/doi/10.1542/peds.2009-1997


doi:10.1542/peds.2009-1997


All clinical reports from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.


PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).


Copyright © 2009 by the American Academy of Pediatrics


Guidance for the Clinician in
Rendering Pediatric Care


1252 FROM THE AMERICAN ACADEMY OF PEDIATRICS
. Provided by Univ Of Minnesota on September 27, 2010 www.pediatrics.orgDownloaded from 



http://www.pediatrics.org





7. Any abnormal objective screening
result requires audiology referral
and definitive testing.


8. A failed infant hearing screening or
a failed screening in an older child
should always be confirmed by fur-
ther testing.


9. Abnormal hearing test results re-
quire intervention and clinically
appropriate referral, including oto-
laryngology, audiology, speech-
language pathology, genetics, and
early intervention.


INTRODUCTION


Failure to detect congenital or ac-
quired hearing loss in childrenmay re-
sult in lifelong deficits in speech and
language acquisition, poor academic
performance, personal-social malad-
justments, and emotional difficulties.
Early identification of hearing loss and
appropriate intervention within the
first 6 months of life have been demon-
strated to ameliorate many of these
adverse consequences and facilitate
language acquisition.2 Supportive evi-
dence is outlined in the Joint Commit-
tee on Infant Hearing’s “Year 2007
Position Statement: Principles and
Guidelines for Early Hearing Detection
and Intervention Programs,” which
was endorsed by the American Acad-
emy of Pediatrics (AAP).3 This evidence
also is part of the rationale for the AAP
statement “Newborn and Infant Hear-
ing Loss: Detection and Intervention,”4


which endorses universal hearing
screening and reviews the primary ob-
jectives, important components, and
recommended screeningmethods and
parameters that characterize an ef-
fective universal hearing screening
program. Furthermore, the AAP
statement “Recommendations for
Preventive Pediatric Health Care”1


promotes objective newborn hearing
screening as well as periodic hear-
ing screening for every child through
adolescence (Table 1).


All providers of pediatric health care
need to recognize children who are at
risk of or who suffer from congenital or
acquired hearing loss, be prepared to
screen their hearing, and assist the fam-
ily and arrange for proper referral and
treatment by identifying available hear-
ing resources within their communities.
In addition, thepediatric health carepro-
fessional can play an important role in
communication with the child’s school-
teacher and/or nurse and special educa-
tionprofessionals to facilitate proper ac-
commodation and education once a
hearing deficit has been confirmed.


This clinical report replaces the previ-
ous 2003 clinical report and seeks to
promote a proactive, consistent, and


explicit process for the early identifi-
cation of children with hearing loss in
the medical home. To assist in the de-
tection and documentation of and in-
tervention for hearing loss, an algo-
rithm of the recommended approach
with key points has been developed
(Fig 1), as have several tables.


RISK INDICATORS FOR HEARING
LOSS


Some degree of hearing loss (Table 2)
is present in 1 to 6 per 1000 newborn
infants.5 Most children with congenital
hearing loss are potentially identifi-
able by newborn and infant hearing
screening. However, some congenital
hearing loss may not become evident
until later in childhood. Hearing loss
also can be acquired during infancy or
childhood for various reasons. Infec-
tious diseases, especially meningitis,
are a leading cause of acquired hear-
ing loss. Trauma to the nervous sys-
tem, damaging noise levels, and oto-
toxic drugs can all place a child at risk
of developing acquired hearing loss.6,7


Otitis media is a common cause of usu-
ally reversible hearing loss. Certain
physical findings, historical events,
and developmental conditions may in-
dicate a potential hearing problem.
These conditions include, but are not
limited to, anomalies of the ear and
other craniofacial structures, signifi-
cant perinatal events, and global devel-
opmental or speech-language delays.
All older infants and children should be
screened for risk factors involving hear-
ing problems. A summary of high-risk in-
dicators for hearing loss and develop-
mental milestones are included in
Tables 3 and 4, respectively. All infants
with a risk indicator for hearing loss, re-
gardless of surveillance findings, should
be referred for an audiologic assess-
ment at least once by 24 to 30 months of
age, even if thechildpassed thenewborn
hearing screening. Children with risk in-
dicators that are highly associated with
delayed-onset hearing loss, such as hav-


TABLE 1 Recommendations for Preventive
Pediatric Health Care1


Stage Age Sensory
Screening:
6. Hearing


Infancy Prenatal
Newborn a


3–5 d1 b


By 1 mo b


2 mo b


4 mo b


6 mo b


9 mo b


Early childhood 12 mo b


15 mo b


18 mo b


24 mo b


30 mo b


3 y b


4 y a


Middle childhood 5 y a


6 y a


7 y b


8 y a


9 y b


10 y a


Adolescence 11 y b


12 y b


13 y b


14 y b


15 y b


16 y b


17 y b


18 y b


19 y b


20 y b


21 y b


a To be performed.
b Risk assessment, with appropriate action to follow if
positive.
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ing received extracorporeal membrane
oxygenation or having cytomegalovirus
infection, should havemore frequent au-
diological assessments. Key point 1: Ev-
ery child with 1 or more risk factors on
the hearing risk assessment should
have ongoing developmentally appropri-
ate hearing screening and at least 1 di-
agnostic audiology assessment by 24 to
30 months of age (Table 1).


Although questionnaires and check-
lists are useful for identifying a child at
risk of hearing loss, studies have


shown that only 50% of children with
hearing loss are identified by the com-
prehensive use of such question-
naires.8,9 Key point 2: Periodic objective
hearing screening of all children
should be performed according to the
recommendations for preventive peri-
odic health care1 (Table 1).


If a parent or caregiver is concerned
that a child might have hearing loss,
the pediatrician needs to assume that
such is true until the child’s hearing
has been evaluated objectively. Paren-


tal concern is of greater predictive
value than the informal behavioral ex-
amination performed in the physi-
cian’s office.10 Parents often report
suspicion of hearing loss, inattention,
or erratic response to sound before
hearing loss is confirmed.11 One study
showed that parents were as much as
12 months ahead of physicians in iden-
tifying their child’s hearing loss.3 Key
point 3: Any parental concern about
hearing loss should be taken seriously
and requires objective hearing screen-
ing of the patient.


PHYSICAL EXAMINATION


Thorough physical examination is an
essential part of evaluating a child for
hearing loss. Findings on head and
neck examination associated with po-
tential hearing loss include hetero-
chromia of the irises, malformation of
the auricle or ear canal, dimpling or
skin tags around the auricle, cleft lip
or palate, asymmetry or hypoplasia of
the facial structures, and microcepha-
ly.12 Hypertelorism and abnormal pig-


FIGURE 1
Hearing-assessment algorithm within an office visit. CMV indicates cytomegalovirus; ENT, ear, nose, and throat.


TABLE 2 Definitions of Hearing Loss


Hearing
Loss


Definition


Mild On average, the most quiet sounds that people can hear with their better ear are
between 20 and 40 dB. People who suffer from mild hearing loss have some
difficulties keeping up with conversations, especially in noisy surroundings.


Moderate On average, the most quiet sounds heard by people with their better ear are
between 40 and 70 dB. People who suffer from moderate hearing loss have
difficulty keeping up with conversations when not using a hearing aid.


Severe On average, the most quiet sounds heard by people with their better ear are
between 70 and 95 dB. People who suffer from severe hearing loss will benefit
from powerful hearing aids, but often they rely heavily on lip reading, even
when they are using hearing aids. Some also use sign language.


Adapted from: European Group on Genetics of Hearing Impairment. Martini A, ed. European Commission Directorate,
Biomedical and Health Research Programme (HEAR) Infoletter 2, November 1996;8.
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mentation of the skin, hair, or eyes
also may be associated with hearing
loss, as in Waardenburg syndrome.
The presence of renal abnormalities
(Alport syndrome), cardiac anomalies
(prolonged QT interval in Jervell and
Lange-Nielsen syndrome), and other
syndromes should also prompt evalu-
ation of hearing. Abnormalities of the
eardrum should alert the physician to
the possibility of hearing loss. Ceru-
men impactions can obscure the tym-
panic membrane, preventing an accu-
rate examination, and may cause
hearing loss. Dense cerumen impac-
tions should be removed before diag-
nostic testing. A leading cause of ac-
quired hearing loss is otitis media with
effusion. Temporary hearing loss
has been demonstrated during epi-
sodes of acute otitis media. The child
with repeated or chronic otitis media
with effusion is at high risk of ac-
quired hearing loss and should un-
dergo comprehensive hearing evalu-
ation.13,14 Key point 4: All providers of
pediatric health care should be pro-


ficient with pneumatic otoscopy and
tympanometry. However, it is impor-
tant to remember that these meth-
ods do not assess hearing.


TOOLS FOR OBJECTIVE HEARING
SCREENING


In addition to universal newborn hear-
ing screening and regular surveillance
of developmental milestones, auditory
skills, parental concerns, and middle-
ear status, objective screenings for
hearing loss should be performed pe-
riodically on all infants and children in
accordance with the schedule outlined
in the AAP statement “Recommenda-
tions for Preventive Pediatric Health
Care”1 (Table 1). The technology used
for hearing screening should be age
appropriate. The child also should be
comfortable with the testing situation;
young children may need preparation.
A variety of objective tools have been
developed for screening tests. The
choice of tool to use in screening de-
pends on the child’s age, degree of co-
operation, and available resources.


Screenings should be conducted in a
quiet area where visual and auditory
distractions are minimal. For children
for whom screening is not possible be-
cause of developmental level, referral
to a pediatric audiologist should be
initiated for appropriate physiologic
and/or behavioral audiological as-
sessment. Various tests performed by
audiologists are outlined in Table 5.


Tympanograms


Conductive hearing loss may be the
most common cause of infant hearing
screening failures.15 Objective middle-
ear assessment can best be per-
formed by tympanometry. Tympanom-
etry measures relative changes in
tympanic membrane movement as air
pressure is varied in the external audi-
tory canal. Tympanograms (Fig 2) can
most simply be classified as types A, B,
and C depending on the curve shape rel-
ative to 0 as the pressure is changed
(www.audiologyonline.com/askexpert/
display�question.asp?question�id�451).


The presence of a type A, high-peaked
tympanogram significantly decreases
the probability that middle-ear effu-
sion is the cause of hearing loss. A type
B, flat tympanogram has the highest
probability of the presence of middle-
ear effusion or tympanic membrane
perforation, which are both likely to
cause some degree of hearing loss. A
type C tympanogram, with a peak
shifted toward negative pressure, has
a low probability of middle-ear fluid
and associated hearing loss. Type B
and C tympanograms require clinical
correlation and possibly further evalu-
ation and treatment. Traditionally,
tympanograms have been obtained by
using low-frequency probe tones.
These tones have been historically in-
accurate for infants younger than 6
months. The use of a high-frequency
probe tone (1000 Hz) was recently
shown to be a better measure of
middle-ear status in infants and young


TABLE 3 American Academy of Pediatrics Joint Committee on Infant Hearing Year 2007 Position
Statement3: Risk Indicators Associated With Permanent Congenital, Delayed-Onset, and/or
Progressive Hearing Loss in Childhood


1 Caregiver concerna regarding hearing, speech, language, or developmental delay.
2 Family historya of permanent childhood hearing loss.
3 Neonatal intensive care of more than 5 days or any of the following regardless of length of


stay: ECMOa, assisted ventilation, exposure to ototoxic medications (gentamicin and
tobramycin) or loop diuretics (furosemide/Lasix), and hyperbilirubinemia19 that requires
exchange transfusion.


4 In utero infections such as CMVa, herpes, rubella, syphilis, and toxoplasmosis.
5 Craniofacial anomalies, including those that involve the pinna, ear canal, ear tags, ear pits,


and temporal bone anomalies.
6 Physical findings, such as white forelock, that are associated with a syndrome known to


include a sensorineural or permanent conductive hearing loss.
7 Syndromes associated with hearing loss or progressive or late-onset hearing lossa, such


as neurofibromatosis, osteopetrosis, and Usher syndrome; other frequently identified
syndromes include Waardenburg, Alport, Pendred, and Jervell and Lange-Nielson.


8 Neurodegenerative disordersa, such as Hunter syndrome, or sensory motor neuropathies,
such as Friedreich ataxia and Charcot-Marie-Tooth syndrome.


9 Culture-positive postnatal infections associated with sensorineural hearing lossa, including
confirmed bacterial and viral (especially herpes viruses and varicella) meningitis.


10 Head trauma, especially basal skull/temporal bone fracturea that requires hospitalization.
11 Chemotherapya.
12 Recurrent or persistent otitis media for at least 3 months.


Risk indicators that aremarkedwith a are of greater concern for delayed onset hearing loss. ECMO indicates extracorporeal
membrane oxygenation; CMV, cytomegalovirus.
Reproduced with permission from: American Academy of Pediatrics, Joint Committee on Infant Hearing. Pediatrics. 2007;
120(4):898–921.
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children. These tympanograms are
generally not classified as A, B, or C but
rather as peak or no peak.


Evoked Otoacoustic Emissions


Evoked otoacoustic emissions (OAEs)
are acoustic signals generated from
within the cochlea that travel in a re-
verse direction through themiddle-ear
space and tympanic membrane out to


the ear canal. These signals are gener-
ated in response to an auditory stimu-
lus, either clicks or tone bursts. The
signals may be detected with a very
sensitive microphone/probe system
placed in the external ear canal. The
OAE test allows for individual ear as-
sessment, can be performed quickly at
any age, and does not depend on
whether the child is asleep or awake.


Mild degrees of motion artifact do not
interfere with test results; however,
screening results are frequently influ-
enced by the presence of middle-ear
pathologic abnormalities. The OAE test
is an effective screening measure for
middle-ear abnormalities and formod-
erate or more severe degrees of hear-
ing loss, because normal OAE re-
sponses are not obtained if hearing
thresholds are approximately 30- to
40-dB hearing levels or higher. The au-
tomated OAE screener provides a pass-
fail report; no test interpretation by an
audiologist is required. The OAE test
does not further quantify hearing loss
or hearing threshold level. The OAE test
also does not assess the integrity of the
neural transmission of sound from the
eighth nerve to the brainstem and,
therefore, will miss auditory neuropa-
thy and other neuronal abnormalities.
Infants with such abnormalities will
have normal OAE test results but ab-
normal auditory brainstem response
(ABR) test results. A “failed” OAE test
only implies that a hearing loss of
more than 30 to 40 dBmay exist or that
the middle-ear status is abnormal.


Automated ABR


One objective physiologic means of
screening hearing is the automated
ABR. This instrument measures co-
chlear response in the 1- to 4-kHz
range with a broadband click stimulus
in each ear. Many ABR screening in-
struments incorporate built-in artifact
rejection for myogenic, electrical, and
environmental noise interference,
which ensures that data collection is
halted if testing conditions are unfa-
vorable. The automated screener pro-
vides a pass-fail report; no test inter-
pretation by an audiologist is required.
A “fail” report on an automated ABR im-
plies a hearing level of worse than 40 dB.
AutomatedABRcan test each ear individ-
ually and can be performed on children
of any age. Motion artifacts interfere
with test results. For this reason, the test


TABLE 4 Developmental Milestones in the First 2 Years of Life


Milestone Average Age of
Attainment, mo


Developmental Implications


Gross motor
Head steady in sitting 2.0 Allows more visual interaction
Pull to sit, no head lag 3.0 Muscle tone
Hands together in midline 3.0 Self-discovery
Asymmetric tonic neck reflex gone 4.0 Child can inspect hands in midline
Sits without support 6.0 Increasing exploration
Rolls back to stomach 6.5 Truncal flexion, risk of falls
Walks alone 12.0 Exploration, control of proximity to


parents
Runs 16.0 Supervision more difficult
Fine motor
Grasps rattle 3.5 Object use
Reaches for objects 4.0 Visuomotor coordination
Palmar grasp gone 4.0 Voluntary release
Transfers object hand to hand 5.5 Comparison of objects
Thumb-finger grasp 8.0 Able to explore small objects
Turns pages of book 12.0 Increasing autonomy during book time
Scribbles 13.0 Visuomotor coordination
Builds tower of 2 cubes 15.0 Uses objects in combination
Builds tower of 6 cubes 22.0 Requires visual, gross, and fine motor


coordination
Communication and language
Smiles in response to face, voice 1.5 Child more active social participant
Monosyllabic babble 6.0 Experimentation with sound, tactile sense
Inhibits to “no” 7.0 Response to tone (nonverbal)
Follows 1-step command with gesture 7.0 Nonverbal communication
Follows 1-step command without
gesture (eg, “Give it to me”)


10.0 Verbal receptive language


Speaks first real word 12.0 Beginning of labeling
Speaks 4–6 words 15.0 Acquisition of object and personal names
Speaks 10–15 words 18.0 Acquisition of object and personal names
Speaks 2-word sentences (eg, “Mommy
shoe”)


19.0 Beginning grammaticization, corresponds
with vocabulary of�50 words


Cognitive
Stares momentarily at spot where
object disappeared (eg, yarn ball
dropped)


2.0 Lack of object permanence (out of sight,
out of mind)


Stares at own hand 4.0 Self-discovery, cause and effect
Bangs 2 cubes 8.0 Active comparison of objects
Uncovers toy (after seeing it hidden) 8.0 Object permanence
Egocentric pretend play (eg, pretends
to drink from cup)


12.0 Beginning symbolic thought


Uses stick to reach toy 17.0 Able to link actions to solve problems
Pretend play with doll (gives doll bottle) 17.0 Symbolic thought


Modified from: Behrman RE, Jenson HB, Kliegman R, eds. Nelson Textbook of Pediatrics. 16th ed. Philadelphia, PA: Saunders;
2003.
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is performed best in infants and young
children while they are sleeping. If the
test cannot be performed because of


motion artifact, sedation may be neces-
sary. The ABR is currently used in many
newborn screening programs.


ABR and OAEs are tests of auditory path-
way structural integrity but are not true
tests of hearing. Even if ABR or OAE test


TABLE 5 Audiologic Tests for Infants and Children


Developmental
Age of Child


Auditory Test/
Average Time


Type of Measurement Test Procedures Advantages Limitations


All ages Evoked OAEs/10-min test Physiologic test specifically
measuring cochlear
(outer hair cell)
response to
presentation of a
stimulus; stimuli may be
clicks (transient evoked
OAEs) or tone pairs
(distortion product
OAEs)


Small probe containing a
sensitive microphone
is placed in the ear
canal for stimulus
delivery and response
detection


Ear-specific results; not
dependent on
whether patient is
asleep or awake;
quick test time;
screening test


Infant or child must be relatively
inactive during the test; not a
comprehensive test of
hearing, because it does not
assess cortical processing of
sound; OAEs are very sensitive
to middle-ear effusions and
cerumen or vernix in the ear
canal


Birth to 9 mo Automated ABR/15-min
test


Electrophysiologic
measurement of activity
in auditory nerve and
brainstem pathways


Placement of electrodes
on child’s head detects
neurologic response to
auditory stimuli
presented through
earphones or ear
inserts 1 ear at a time


Ear-specific results;
responses not
dependent on patient
cooperation;
screening test


Infant or child must remain
quiet during the test
(sedation is often required);
not a comprehensive test of
hearing, because it does not
assess cortical processing of
sound


9 mo to 2.5 y VRA/15- to 30-min test Behavioral tests measuring
responses of the child to
speech and frequency-
specific stimuli
presented through
speakers or insert
earphones


Technique conditions the
child to associate
speech or frequency-
specific stimuli with a
reinforcer, such as a
lighted toy or video
clips; VRA requires a
calibrated, sound-
treated room


Assesses auditory
perception of child;
diagnostic test.


When performed with speakers,
only assesses hearing of the
better ear; not ear specific; if
VRA is performed with insert,
earphones can rule out a
unilateral hearing loss


2.5 to 4 y Play audiometry/
15–30 min


Behavioral test of auditory
thresholds in response
to speech and
frequency-specific
stimuli presented
through earphones and/
or bone vibrator


Child is conditioned to
respond when
stimulus tone is
heard, such as to put
a peg in a pegboard
or drop a block in a
box


Ear-specific results;
assesses auditory
perception of child;
screening or
diagnostic test.


Attention span of child may limit
the amount of information
obtained


4 y to adolescence Conventional audiometry/
15- to 30-min test


Behavioral test measuring
auditory thresholds in
response to speech and
frequency-specific
stimuli presented
through earphones and/
or bone vibrator


Patient is instructed to
raise his or her hand
when stimulus is
heard


Ear-specific results;
assesses auditory
perception of patient;
screening or
diagnostic test


Depends on the level of
understanding and
cooperation of the child


All ages Diagnostic ABR Electrophysiologic
measurement of activity
in auditory nerve and
brainstem pathways


Placement of electrodes
on child’s head
detects auditory
stimuli presented
through insert
earphones 1 ear at a
time


Ear-specific results;
multiple frequencies
are tested, creating a
map of hearing loss
similar to an
audiogram;
responses not
dependent on patient
cooperation;
diagnostic test


Infant or child must remain
quiet during the test
(sedation is often required);
not a true test of hearing,
because it does not assess
cortical processing of sound


All ages Tympanometry Relative change in middle-
ear compliance as air
pressure is varied in the
external auditory canal


Small probe placed in
the ear canal and
pressure varied in the
ear canal


Tests for possible
middle-ear pathology
and pressure-
equalization tube
function


Not a test of hearing; depends
on ear canal seal; high-
frequency tone probe needed
for infants younger than 6 mo


Adapted with permission from: Bachmann KR, Arvedson JC. Pediatr Rev. 1998;19(5):155–165.
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results are normal, hearing cannot be
definitively considered normal until a
child is mature enough for a reliable be-


havioral audiogram to be obtained. Be-
havioral pure-tone audiometry remains
the standard for hearing evaluation.


Hearing thresholds at specific frequen-
cies can be determined, and the degree
of hearing loss can be assigned. If there
aredistractionsor theroomisnotsound
treated, pure-tone audiometry in the of-
fice should be considered solely a
screening test.


Play Audiometry


Children 2 to 4 years of age are
screened or tested more appropri-
ately by play audiometry. These chil-
dren are conditioned to respond to an
auditory stimulus through play activi-
ties, such as dropping a block when a
sound is heard through earphones.
Air-conduction hearing threshold lev-
els of greater than 20 dB at any of
these frequencies indicate possible
hearing loss, and referral to a pediat-
ric audiologist should be made.


Conventional Screening
Audiometry


For children aged 4 years and older,
conventional screening audiometry
can be used. The child is asked to raise
his or her hand when a sound is heard.
The test should be performed in a quiet
environment using earphones, because
ambient noise can affect test perfor-
mance significantly, especially at lower
frequencies (ie, 500 and 1000 Hz). Each
ear should be tested at 500, 1000, 2000,
and 4000 Hz. Air-conduction hearing
threshold levels of greater than 20 dB at
any of these frequencies indicate possi-
ble hearing loss, and referral to a pedi-
atric audiologist should be made.


If the child does not pass the screen-
ing, earphones should be removed and
instructions carefully repeated to the
child to ensure proper understanding
and attention to the test and then re-
screened with the earphones reposi-
tioned. A child whose repeat test
shows hearing thresholds of greater
than 20 dB at any of these frequencies,
especially if there is no pathologic ab-
normality of themiddle ear on physical


FIGURE 2
Tympanograms. Type A: normal. Type B: abnormal, needsmedical attention. Type C, borderline normal;
monitor; may need medical attention.


1258 FROM THE AMERICAN ACADEMY OF PEDIATRICS
. Provided by Univ Of Minnesota on September 27, 2010 www.pediatrics.orgDownloaded from 



http://www.pediatrics.org





examination, should be referred for
formal hearing testing. Key point 5: De-
velopmental abnormalities, level of
functioning, and behavioral problems
(ie, autism/developmental delay) may
preclude accurate results on routine
audiometric screening and testing. In
this situation, referral to an otorhino-
laryngologist and a pediatric audiolo-
gist who has the necessary equipment
and expertise to test infants and young
children should be made (Table 5). Key
point 6: The results of abnormal
screening should be explained care-
fully to parents, and the child’s medi-
cal record should be flagged to facili-
tate tracking and follow-up.


It is important to remember that a
“fail” report on any 1 of a combination
of tests warrants additional testing. It
is also important to remember that
failure of speech, language, and hear-
ing screening assessments warrants
additional testing (Tables 6–9).


Comprehensive Audiological
Evaluation Using Physiologic and/
or Behavioral Testing


The ABR test may be used as a diagnos-
tic tool by audiologists for more defin-
itive diagnosis of hearing loss. Usually
performed in children in natural sleep
up to approximately 3 to 6 months of
age and then under sedation for older
infants, diagnostic ABR can provide not
only a general level of hearing but also
frequency-specific hearing data. Diag-
nostic ABR is performed with different
frequency tone bursts and across
varying sound levels to effectively esti-
mate an audiogram. Diagnostic ABR
can also be performed with bone con-
duction to separate conductive from
sensorineural hearing loss. Diagnostic
ABR is often the definitive test used by
audiologists in children and infants
who are unable to cooperate with
other methods of hearing testing. Au-
diologic evaluation using ABR or audi-
tory steady-state response provides


frequency-specific hearing thresholds
by air and bone conduction in each ear
separately. ABR is the gold standard
for determination of hearing thresh-
olds in infants younger than 6 months
and in children who cannot be tested
behaviorally.


Children as young as 6 to 24 months
can be tested by means of visual rein-
forced audiometry (VRA). This tech-
nique conditions the child to associate
speech or frequency-specific sound
with a reinforcement stimulus such
as a lighted toy or animated toy or
video clips. VRA is performed by an
audiologist with experience testing
young children. This testing is not
readily applied in screening pro-
grams, because infants younger
than 6 months’ developmental age
cannot perform the task, and sound-
treated rooms are needed. The re-
sults of VRA can approximate those
of conventional audiometry.


Children with unilateral or mild hear-
ing loss also should be evaluated fur-
ther. Studies have shown such chil-
dren to be similarly at risk of adverse
communication skills as well as diffi-
culties with social, emotional, and ed-
ucational development.16


FOLLOW-UP AND DIAGNOSTIC
TESTING


Key point 7: Any abnormal objective
screening result requires audiology
referral and definitive testing. Screen-


ing will only result in benefit for the
patient if abnormal test results are
confirmed and appropriate interven-
tion is provided. Most studies that have
evaluated the success rate of infant
hearing screening programs have de-
scribed a fairly high rate of failure to
confirm a failed screen with definitive
testing. A similar problem could also
occur in screening older infants and
children. Improving the physician’s in-
volvement not only in screening but
also in arranging and confirming ap-
propriate follow-up testing and inter-
vention is necessary to achieve opti-
mal speech, language, and hearing.


Key point 8: A failed infant hearing
screening or a failed screening in an
older child should always be con-
firmed by further testing. Audiologists
may repeat the audiometric test as de-
scribed above in a sound booth and
using a variety of other tests. ABR can
also be used for definitive testing of
the auditory system. A diagnostic ABR
is usually performed under sedation
or general anesthesia in children aged
approximately 3 to 6months and older.
The test is performed with frequency-
specific stimuli and presentation lev-
els to approximate hearing threshold
levels. Diagnostic ABR provides infor-
mation that is accurate enough to al-
low for therapeutic intervention. Hear-
ing aids can be fitted with information
obtained from a diagnostic ABR. Audio-
logic assessment and intervention is


TABLE 6 Ten Ways to Recognize Hearing Loss: Adolescents (11- to 21-Year Visits)


1. Do you have a problem hearing over the telephone?
2. Do you have trouble following the conversation when two or more people are talking at


the same time?
3. Do people complain that you turn the TV volume up too high?
4. Do you have to strain to understand conversation?
5. Do you have trouble hearing in a noisy background?
6. Do you find yourself asking people to repeat themselves?
7. Do many people you talk to seem to mumble (or not speak clearly)?
8. Do you misunderstand what others are saying and respond inappropriately?
9. Do you have trouble understanding the speech of women and children?
10. Do people get annoyed because you misunderstand what they say?


Adapted from: National Institute on Deafness and Other Communication Disorders. Ten Ways to Recognize Hearing Loss.
Bethesda, MD: National Institute of Health; 2006. NIH publication 01-4913. Available at: www.nidcd.nih.gov/health/hearing/
10ways.asp.
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an ongoing process. The child requires
regular audiologic reevaluations to de-
termine if there is fluctuating or pro-
gressive hearing loss. Middle-earmon-
itoring is also essential. Hearing aid
selection, fitting, verification, and vali-
dation require ongoing and regular
visits with the audiologist. Candidacy


for cochlear implantation should be
considered when there is limited re-
sidual hearing or when progress with
amplification is insufficient. Recom-
mendations to the family regarding co-
chlear implantation should be based
on a team evaluation that includes au-
diology, otology, psychology, speech-


language pathology, and other inter-
vention personnel.


Most providers of pediatric health
care realize the importance of refer-
ring to an otolaryngologist, an audiol-
ogist, and a speech-language patholo-
gist. Less recognized is the potential


TABLE 7 Developmental/Behavioral Screening Tools


Resource Description Age Range Where to Find


General developmental screening tools
Ages & Stages Questionnaire (ASQ) A series of 19 questionnaires used to screen


infants and young children for
developmental delays during the first 5 y
of life


4–60 mo www.brookespublishing.com/tools/
asq/index.htm


Ages & Stages Questionnaire: Social-Emotional
(ASQ:SE)


A series of 19 questionnaires used to screen
infants and young children at risk for
social or emotional difficulties, to identify
behaviors of concern to caregivers, and
to identify any need for further
assessment


6–60 mo www.brookespublishing.com/tools/
asqse/index.htm


Parents’ Evaluation of Developmental Status
(PEDS)


A method for detecting developmental and
behavioral-emotional problems in
children


Birth to 8 y www.pedstest.com


Parents’ Evaluation of Developmental Status-
Developmental Milestones (PEDS:DM)


A collection of 6–8 items per age/encounter
designed to replace informal milestones
checklists with highly accurate items
known to predict developmental status


Birth to 11 y www.pedstest.com/dm


Autism-specific screening tools
Checklist for Autism in Toddlers (CHAT) A screening tool for early detection of


autism
18 to�24 mo www.autismresearchcentre.com/tests/


chat�test.asp
Checklist for Autism in Toddlers (CHAT), Denver
Modifications


CHAT scoring modifications 18 to�24 mo


Checklist for Autism in Toddlers-23 (CHAT-23) Combination of M-CHAT and CHAT items 16–86 mo
Childhood Asperger Syndrome Test (CAST) A parental questionnaire to screen for


autism spectrum conditions
4–11 y www.autismresearchcentre.com/tests/


cast�test.asp
Modified Checklist for Autism in Toddlers
(M-CHAT)


23-item scale pointing to express interest,
responsiveness to name, interest in
peers, showing behavior, response to
joint attention, social imitation


16–48 mo http://depts.washington.edu/dbpeds/
Screening%20Tools/MCHAT.doc


Pervasive Developmental Disorders Screening
Test-II, Primary Care Screener (PDDST-II PCS)


A parental questionnaire to screen for
autism spectrum conditions


18–48 mo www.pearson-uk.com/product.aspx?
n�1315&skey�2960


Autism-specific or psychosocial screening tools
Pediatric intake form from Bright Futures Questionnaire to help gather a general


understanding of the history, functioning,
questions and concerns of the family


Birth to 21 y www.brightfutures.org/mentalhealth/
pdf/professionals/ped�intake�form.
pdf


ADHD screening tools
Vanderbilt rating forms Parent- and teacher-completed forms that


help a clinician diagnosis ADHD and to
categorize the problem into 1 of its
various subtypes


6–12 y www.brightfutures.org/mentalhealth/
pdf/professionals/bridges/adhd.pdf


AAP ADHD toolkit A comprehensive toolkit developed from
evidence-based guidelines for the
diagnosis and treatment of children with
ADHD; this resource toolkit contains a
wide array of screening, diagnosis,
treatment, and support materials for
clinicians and other health care
professionals


6–12 y www.aap.org


ADHD indicates attention-deficit/hyperactivity disorder.
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benefit of genetic and ophthalmologic
evaluation of children and infants with
sensorineural hearing loss.17


Especially in young infants and chil-
dren, referral to an otolaryngologist
for a complete diagnostic assessment
is essential. More than 90% of the chil-
dren with permanent hearing loss are
born to “hearing” parents, resulting in
a sense of urgency for parents of
newly identified children with hearing
loss to seek out answers regarding eti-
ology, risk of progression, implica-
tions, and other questions. If children
are indeed identified with sensorineu-
ral hearing loss, a variety of diagnostic
tests can be recommended depending
on the patient’s history and physical
examination. Otolaryngologists may
play a role in diagnosis and treating
middle-ear fluid or other middle-ear
disorders as well as assisting in the
definitive diagnosis of the cause of
sensorineural hearing loss.18 Diagnos-
tic testing may include imaging of the
temporal bone to identify structural
defects; genetic tests, such as for ab-
normalities of the Connexin gene; and,


occasionally, evaluation for other met-
abolic defects. Evaluation by a geneti-
cist and genetic testing can be impor-
tant for diagnosis as well as for
providing the family with information
for future planning purposes.


The hearing health care team (com-
prising the audiologist, otolaryngolo-
gist, teachers of the child with hearing
impairment, speech-language patholo-
gists, and other educational and med-
ical personnel) should assist the fam-
ily with intervention for hearing loss.
Interventions may include observation
with increased attention to speech and
language development, hearing aids,
auditory-assisted systems for the school
environment, or more invasive surgical
hearing devices such as cochlear im-
plants or bone-anchored hearing aids.
The goal is to provide families with ap-
propriate options so that theymaymake
well-informed decisions. Interventions
should be driven by family desires and
guided by accurate and timely informa-
tion from all hearing-related health care
professionals. Family goals and expecta-
tions are influenced by culture, parental


education, level of income, availability of
local resources, language in the home,
andmore. The role of the hearing health
care team is to assist families in identi-
fying all the options available to them
and to support them throughout the on-
going decision-making processes that
will occur throughout the child’s devel-
opment. All members of the hearing
health care team, in conjunction with
parents and on the basis of informed
choice, should recognize that no deci-
sion regarding intervention is “final,”
and periodic opportunities should be
identified for discussion regarding
progress, alternative interventions, and
new developments.


Medical follow-up includes ongoing
evaluation and management of the ad-
equacy of hearing rehabilitation; ob-
servation for potential complications
of hearing rehabilitation, such as otitis
externa and cerumen impactions; and
monitoring for appropriate speech
and language development.


Speech and language evaluation by a
speech-language pathologist with
training in working with children with
hearing loss is also important for doc-
umentation of baseline speech and
language skills and implementing a
program of intervention that reflects
the family’s choice regarding language
development.


At least one third of childrenwith hear-
ing loss will have an additional coexist-
ing condition.3 Because many causes
of hearing loss are associated with ab-
normal ophthalmologic findings, formal
ophthalmologic evaluation is appropri-
ate, not only to assist with the diagnosis
but also to optimize vision. A diagnosis of
Usher syndrome with associated pro-
gressive hearing and vision loss may in-
fluence communication choices.


Children with hearing loss should
also be monitored for developmental
and behavioral problems (attention-
deficit/hyperactivity disorder, autism,
learning disabilities) and referred for


TABLE 8 Guidelines for Children with Abnormal Speech Development


Age, mo Referral Guidelines for Children With “Speech” Delay


12 No differentiated babbling or vocal imitation
18 No use of single words
24 Single-word vocabulary of�10 words
30 Fewer than 100 words; no evidence of 2-word combinations; unintelligible
36 Fewer than 200 words; no use of telegraphic sentences; clarity�50%
48 Fewer than 600 words; no use of single sentences; clarity�80%


Source: Matkin ND. Pediatr Rev. 1984;6:151.


TABLE 9 Guidelines for Children With Suspected Hearing Loss


Age,
mo


Normal Development


0–4 Should startle to loud sounds, quiet to mother’s voice, momentarily cease activity when
sound is presented at a conversational level


5–6 Should correctly localize to sound presented in a horizontal plane, begin to imitate sounds in
own speech repertoire or at least reciprocally vocalize with an adult


7–12 Should correctly localize to sound presented in any plane, should respond to name, even
when spoken quietly


13–15 Should point toward an unexpected sound or to familiar objects or persons when asked
16–18 Should follow simple directions without gesture or other visual cues; can be trained to reach


toward an interesting toy at midline when a sound is presented
19–24 Should point to body parts when asked; by 21 mo, can be trained to perform play audiometry


Source: Matkin ND. Pediatr Rev. 1984;6:151.
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additional evaluation when necessary.
Health care professionals can use
screening tools to evaluate young chil-
dren periodically for such concerns
(Table 7) and refer for additional eval-
uation when concerns arise.


A medical professional should partici-
pate as an active member of a family’s
hearing health care team after diagno-
sis and provide input to assist in the
adequacy of the rehabilitative efforts
to monitor the child for progression
and additional disabilities.


HEARING REFERRAL RESOURCES


Key point 9: Abnormal hearing test re-
sults require intervention and clinically
appropriate referral, including otolaryn-
gology, audiology, speech-language pa-
thology, genetics, and early intervention.
Pediatric health care professionals
should maintain a list of referral re-


sources available in their community for
children with hearing loss and should
advocate for increasing options and
choices for families. Otolaryngologists,
audiologists, and speech-language pa-
thologists with special training and ex-
perience in treating children should be
consulted for specific diagnosis, coun-
seling, and treatment. Pediatric health
care professionals should collaborate
to refer the child for comprehensive
educational counseling and treatment
services. Communication among pro-
fessionals caring for a child with hear-
ing loss is essential to ensure appro-
priate case management.
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Newborn Screening and HIPAA


This contains the Minnesota Department of Health’s (MDH) analysis of the relationship between 
the Health Insurance Portability and Accountability Act (HIPAA) and the sharing of 


newborn screening-related medical information:


How HIPAA Interacts with Minnesota Statutes §§144.125 to 144.128 and 144.966.


Disclaimer of Legal Advice: The following is the Minnesota Department of Health’s (MDH) analysis of how 
Minnesota Statutes §§144.125 to 144.128 and 144.966 interact with the Health Insurance Portability and 
Accountability Act (HIPAA, privacy rule, 45 CFR 160 and 164). This is not legal advice and you should not 
rely on it as legal advice. Consult with a lawyer for legal advice. 


Issue
Does HIPAA permit disclosure of specific patient medical information related to newborn screening to MDH 
without patient authorization?  


Finding
MDH has concluded that HIPAA permits a provider and/or the provider’s medical records department or staff to 
release a patient’s medical information pertaining to newborn screening in accordance with Minnesota Statutes 
§§144.125 to 144.128 and 144.966 without the patient’s authorization,  unless the patient’s parent has elected 
in writing not to have the testing performed. This conclusion is based on review of the HIPAA privacy rule, 
available on the Web site of the U.S. Department of Health and Human Services (DHHS).1 


The medical information being released must be related to the screening. This may include, but is not limited to, 
personally identifiable information on the patient, information on tests conducted and results of tests conducted, 
and other pertinent information. 


Analysis
HIPAA governs the use and disclosure of protected health information (PHI). It applies to health plans, health 
care clearinghouses, and health care providers who transmit certain health claims information electronically. 
These entities are covered entities under the rule. 


1  U.S. Department of Health and Human Services. 
http://www.hhs.gov/ocr/privacy/hipaa/administrative/privacyrule/index.html Page 1 of 2







A covered entity must obtain a written authorization from the individual, for the use and disclosure of PHI 
unless the disclosure is to the individual for treatment, payment, or health care operations, or the disclosure 
falls under one of the specified exceptions.


The HIPAA privacy rule, specifically 45 CFR2  §164.512, addresses the uses and disclosures of PHI for which an 
authorization or an opportunity to agree or object is not required. Specifically:


•	Section 164.512(a) permits disclosures that are required by law, including statutes and rules3;  and


•	Section 164.512(b) permits a covered entity to disclose PHI to: 


  “(i) A public health authority that is authorized by law to collect or receive such information for the 
 purpose of preventing or controlling disease, injury, or disability, including but not limited to, the  
 reporting of disease, injury, vital events such as birth or death, and the conduct of public health 
 surveillance, public health investigations, and public health interventions; . . .”


Under the HIPAA privacy rule, 45 CFR 164.501, public health authority is defined as “an agency or authority of 
… a State  . . . that is responsible for public health matters as part of its official mandate.”


Therefore, to the extent that a public health authority is authorized by law to collect or receive information for 
public health purposes, covered entities may disclose PHI to the public health authority without the patient’s 
authorization.


Analysis Summary
In summary, Minnesota Statutes §§144.125 to 144.128 and 144.966 allow MDH to collect health information 
pertinent to newborn screening.  Therefore, providers, their medical records departments, and their staff can 
share medical information pertaining to newborn screening without patient authorization. 


For questions about this analysis, contact:
Dave Orren
MDH Chief Legal Counsel
(651) 201-5742


Minnesota Department of Health 
May 29, 2013


2  CFR is the Code of Federal Regulations
3  45 CFR 164.103, Definition of “Required by law.” Page 2 of 2








Minnesota Department of Health


Newborn Hearing Screening: Follow-Up


2012


•	 Rescreening - work with the hospital, 
clinic, or audiology staff to make sure 
babies with REFER/Did Not Pass results 
are seen before 1 month of age. Talk with 
parents about the importance of keeping 
follow-up appointments.


•	 Diagnostic Evaluations - Determine 
where you will send babies who REFER/
Did Not Pass. These babies should see an 
audiologist and ENT who is comfortable 
evaluating very young children and can 
complete diagnosis before 3 months of 
age.


Making referrals


 Develop a standard protocol


•	 Make sure hearing results are in the 
infant’s	chart	before	the	first	visit.	Obtain	
any missing hearing screens from the 
hospital before the visit.


•	 Encourage providers to review hearing 
screening results with parents.


•	 Verify that follow-up hearing appointment 
has been scheduled.


•	 Fax outpatient rescreening and diagnostic 
testing results to MDH.
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Newborn Screening Program, 601 Robert St. N., St. Paul, MN 55155, Phone (800) 664-7772, Fax (651) 215-6285


•	 Screening results were not explained well.


•	 The importance of follow-up evaluation 
was not stressed.


•	 Appointment was not made for baby.


•	 Barriers such as transportation or 
insurance.


Why parents might not return for 
follow-up


 Information to share with parents


•	 The results of the hearing screen and their 
meaning.


•	 Hearing cannot be tested for at home - 
newborns with hearing loss can still startle 
to noises like hand clapping.


•	 The value of prompt follow-up hearing 
testing.


•	 Contact information for keeping the 
scheduled hearing follow-up appointment.


•	 Without newborn screening and timely 
follow-up, hearing loss often remains 
undetected until a child is 2 or 3 years old.


•	 When hearing loss goes undetected, 
language development is delayed.


•	 Babies with REFER (Did Not Pass) results 
need complete rescreen before 1 month of 
age and diagnostic testing before 3 months 
of age.


•	 Careful communication with parents is 
essential to ensure that parents keep their 
baby’s follow-up appointment.


What clinic staff should know


Protocols for special circumstances


•	 Babies born outside of a hospital. 
Be prepared to schedule initial hearing 
screening in a timely manner. You may 
need to provide extra education for these 
parents.


•	 Babies who miss rescreen 
appointments. Contact family to set 
up new time and further educate on the 
importance of timely follow-up testing for 
hearing loss.








Minnesota Department of Health


Newborn Hearing Screening
Baby Did Not Pass - Refer Hearing Result


2013


Hearing loss is a heterogeneous condition that 
may be of genetic origin.


Diagnosis of hearing loss before 3 months 
of age provides the opportunity for infants 
with hearing loss to maximize their linguistic 
and communicative development. Diagnostic 
testing before 3 months of age can be 
completed without sedation.


Incidence childhood hearing loss: 
~ 1-3:1000; affects all ethnic groups 


False Positives: Common; typically 4% or 
less. Screening result can be impacted by 
fluid or debris in ear, environmental noise, or
operator error.• Hearing loss is the most common 


condition diagnosed by newborn screening
• 90% of infants with hearing loss are born 


to 2 parents with normal hearing
• Complete diagnosis no later than 3 months 


and early intervention by 6 months allows 
infants to stay on track with speech and 
language development


• Diagnosis may take several visits, but can 
typically be accomplished without sedation 
if completed before 3 months


• Observations of the baby responding 
to sound are no substitute for a formal 
hearing evaluation because they don’t 
assess ALL the frequencies necessary for 
adequate speech development


• Middle ear fluid should not delay complete 
diagnosis 


Children with confirmed hearing loss require 
evaluations with genetics, opthamology, 
and otolaryngology to assess for associated 
problems.


Diagnosis before 3 months of age and 
access to language before 6 months of age 
allows children with hearing loss to meet 
developmental milestones. Infant/
family education, sign language, hearing 
aids that can be fit for babies, and cochlear 
implants allow a variety of ways to help 
children learn language and communicate.


NCHAM:  www.infanthearing.org


NIDCD:  www.nidcd.nih.gov/health/hearing/
screened.asp


MDH: www.health.state.mn.us/newbornscreening


Newborn Screening Program, 601 Robert St. N., St. Paul, MN 55155, Phone (800) 664-7772, Fax (651) 215-6285


 Clinical summary & expectations Action required


 Review with family


Actions to perform at first clinic visit:


• Review hearing screening information or 
results from hospital.


• Schedule further evaluation with 
the nursery, clinic, or an audiologist 
approximately 2 weeks after initial screen.


• Fax appointment date and/or results of 
testing to MDH at (651) 215-6285.


• If patient does not pass out-patient 
rescreen, schedule diagnostic audiology 
appointment.


 NICU issues


 Clinical expectations


 Resources


Babies who required intensive care after birth 
are at higher risk for hearing loss, including 
neural hearing loss, and need to be tested with 
auditory brainstem response.


For babies who have been in the NICU, 
screening should be completed by one month 
corrected age or when it is medically feasible.
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ATTENTION PARENTS:
YOUR BABY 


PASSED
NEWBORN HEARING SCREENING 


      Baby’s Name:     ________________________________________
     
      Baby’s Date of  Birth:    __________________________________


      Hospital/Birth Site:    ____________________________________


     


      Date of Last Hearing Screen:   _____________________________


      Right Ear:       PASS         Left Ear:            PASS  
    


CHECKING YOUR BABY’S HEARING IS IMPORTANT AND 
AS EASY AS 1, 2, 3!


 1.    Your baby passed the hearing screen, but it is important to be aware that 
        there can be changes in hearing.


 2.    Speech and language start to develop right after birth, even though babies
        don’t usually talk until about 1 year of  age. Identifying hearing loss is 
        important because babies and children can be helped when a hearing loss is
        found early.


 3.    If  you think your baby is not hearing well in the future, contact your clinic 
        or primary care provider. The information on the other side of  this sheet  
        lets you know how to watch your baby’s hearing and speech behaviors for  
         progress.


MN Department of  Health, Newborn Screening Program
Phone: (651) 201-5466 or (800) 664-7772, Fax: (651) 215-6285


Email: health.newbornscreening@state.mn.us, Web: www.health.state.mn.us/newbornscreening


IC# 141-2819    (04/2012)







 


Your Baby’s Hearing


Age


TALK TO YOUR BABY’S PRIMARY CARE PROVIDER


 Let your baby’s primary care provider or the clinic staff know if anything on the list
below applies to your baby now or in the future:


	 	 •		Either parent or other close family members had hearing loss as a child
	 	 •		Your baby was in the NICU for more than 5 days
	 	 •		Your	baby	had	an	exchange	transfusion
	 	 •		Your	child	has/had	many	ear	infections
	 	 •		Your	child	had/has	a	head	injury
	 	 •		You	don’t	think	your	child	is	hearing	well
	 	 •		You	don’t	think	your	child	is	talking	well
	 	 •		Your	baby’s	behaviors	differ	from	the	chart	below


0-3 months


3-6 months


6-12 months


12-18 months


  Startles or cries to loud sounds. Quiets to familiar voices. Moves or wakes
  up when someone talks.


  Coos, gurgles, and makes a variety of  voice sounds. Looks toward loud
		voices	or	sounds.	Enjoys	rattles	or	other	toys	that	make	sound.


  Begins to imitate speech sounds (“baba”, “mama”). Understands “no” or
  “bye-bye.” Begins to turn head toward soft sounds. Looks at familiar 
		objects	when	named.


  Readily turns toward all sound. Recognizes name and understands about 
  50 words. Moves from saying 2 words to 10 words.  Follows simple 
		directions	(“find	your	ball”).	


Typical Hearing/Speech Behaviors*


18-24 months 		Enjoys	being	read	to.	Points	to	body	parts	when	asked.	Starts	to	combine
  words like “more milk.” Says 20-50 words and understands many more.


 For more information on what to expect as your baby’s hearing and language develop go to: www.nidcd.nih.gov           
  * Adapted from AAP/AAA








degrees of hearing loss
Degree of Hearing Loss Hearing Loss Range (softest 


intensity at which sound is heard)
Without Early Detection and 


Intervention
With Early Detection and 


Intervention


Mild Responds at 25 to 40dB
Soft sounds, including some speech 
sounds, may not be heard.


Sounds that are moderately loud, such as 
speech, will be soft.


May have difficulty hearing distant speech 
or in noisy environments.


Most children can hear and understand soft 
sounds of speech.


Moderate Responds at 41 to 69dB
Most speech and louder sounds may not 
be heard.


Speech can only be understood if it is loud.


May have limitations in vocabulary, 
language, usage, and comprehension.


May develop errors in own speech.


Most children can hear and understand soft 
sounds of speech.


Most develop age-appropriate vocabulary, 
language, usage, and comprehension.


Most learn to monitor their own speech. 


Severe Responds at 70 to 90dB
Most speech sounds and other loud sounds 
may not be heard.


Speech will only be heard if shouted 
nearby.


Spoken language comprehension will not 
develop and the child will have mostly 
unintelligible speech.


Majority of children can hear and 
understand most sounds.


Most can learn to understand and use 
spoken language.


Child may still need special 
accommodations, especially in school.


Profound or Severe-Profound Responds to 91dB or greater
Very loud noises will not be heard.


A child will rely on other senses, such as 
vision, rather than hearing for primary 
communication.


Speech will be unintelligible.


Many children can detect sounds and 
spoken conversation.


Most children will need special 
accomodations, especially in school.


Many children develop age-appropriate 
language comprehension and usage.


*Modified from Seattle Children’s Hospital


** Any degree of hearing loss in either ear should be considered developmentally and educationally significant **








Minnesota Newborn Screening Program


Clinic Quality Assurance Checklist for 
Early Hearing Detection


 This checklist can be used to determine how well your clinic is meeting Minnesota guidelines for
 newborn hearing screening and the Joint Committee on Infant Hearing (JCIH) recommendations.


 For each “No” answer, review that component of the program to determine the feasibility of modifying
 the current process to reach the recommended guidelines.


 Hearing Screening and Rescreening Protocols


Does your clinic have a process in place to ensure that 
all newborn hearing screens are received and reviewed?                    Yes                    No


Does your clinic work with local hospitals to ensure that 
rescreens are scheduled before the infant is discharged?                    Yes                    No


Do relevant staff receive training on the importance of 
newborn hearing screening/early hearing detection and 
recommended protocols?


                   Yes                    No


Is there a system in place to make sure rescreening is 
completed by 1 month of age for infants who did not 
pass their hearing screen?


                   Yes                    No


Does your clinic have a mechanism to screen home 
births or babies who are missed in the hospital?                    Yes                    No


Does your clinic schedule infants who do not pass 
hearing screening in the NICU directly with an 
audiologist for evaluation?


                   Yes                    No


Are infants rescreened bilaterally upon not passing the 
initial hearing screening even if only one ear fails the 
initial screening?


                   Yes                    No
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 Hearing Screening and Rescreening Protocols, cont’d


Does your clinic contact families who have not attended 
scheduled hearing appointments?                     Yes                    No


 Diagnostic Evaluations


Does your clinic assist families in scheduling 
recommended follow-up appointments before they 
leave?


                    Yes                    No


Does your clinic refer to diagnostic audiology providers 
who utilize best practices and provide evidence-based 
diagnoses for both ears by no later than 3 months?


                    Yes                    No


Is there a system in place to make sure underlying 
sensorineural hearing loss is ruled out for both ears no 
later than 3 months, even if fluid is present?


                    Yes                    No      


Is complete assessment of unilateral hearing loss 
(including type and degree) accomplished no later than 
3 months of age?


                    Yes                    No


Does your clinic follow up with families after they have 
been referred for audiologic evaluation to make sure the 
family attended or scheduled the appointment?


                    Yes                    No


page 2Minnesota Department of Health Newborn Screening Program 2010


 Ongoing surveillance and screening


Does your clinic refer children with one or more risk 
factors for delayed onset/progressive hearing loss for at 
least one diagnostic audiology assessment by 24 to 30 
months?


                   Yes                    No
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 Communication


Does your clinic review results of the initial hearing 
screening with parents?                    Yes                    No


Are parents provided the appropriate follow-up 
and resource information when further screening or 
assessment is needed?


                   Yes                    No


Is information at each stage of the hearing screening 
and follow-up process communicated to families in a 
culturally sensitive and understandable format?


                   Yes                    No


If your clinic provides hearing rescreening for infants, 
are results reported to MDH within 7 days?                    Yes                    No


Are the diagnostic providers to whom you refer 
conveying results back to your clinic and MDH within 7 
days?


                   Yes                    No


Does your clinic utilize local public health providers to 
assist families who are unable to access follow-up care?                    Yes                    No


Minnesota Department of Health Newborn Screening Program 2010


**Adapted from American Speech-Language-Hearing Association 2007


 Ongoing surveillance and screening, cont’d


Do you have staff who provide ongoing surveillance for 
infants and young children with risk indicators for late 
onset or progressive hearing loss?


                   Yes                    No


Does your site promptly refer older infants and children 
who have failed objective screening for audiology and 
definitive testing?


                   Yes                    No
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Protecting, maintaining and improving the health of all Minnesotans 


MINNESOTA EARLY HEARING DETECTION AND 
INTERVENTION (EHDI) PROGRAM 


Guidelines for Organization and Administration of 
Special Care Nursery and Neonatal Intensive Care Unit 
(NICU) Universal Newborn Hearing Screening 
Programs 
Approved, May, 2008 
 


Introduction 


The goal of an Early Hearing Detection and Intervention (EHDI) Program is to identify 
and provide effective intervention for newborns and infants with permanent childhood 
hearing loss and those at risk for hearing loss that may affect health, communication, 
learning, and development. To achieve this goal, Minnesota law (Minnesota Statute 
144.966) requires that a hearing screen must be performed on all newborns prior to 
hospital discharge, or as soon as medically feasible for infants with a prolonged stay in 
the Special Care Nursery or the NICU.  National standards hold that screening should be 
complete by one month of age; hearing loss should be clinically diagnosed by 3 months 
of age, and intervention initiated by 6 months of age or as soon as medically feasible for 
infants with a prolonged stay in the NICU.  Corrected gestational age needs to be 
considered for the significantly premature infant. With prompt referral and follow-up, 
Minnesota children have an opportunity to receive appropriate care and services even 
earlier. 


Because of the importance of early identification of hearing loss, all screening, follow-up, 
and tracking procedures must be consistent with current Minnesota statutory 
requirements. This document provides recommended guidelines for newborn hearing 
screening programs in the Special Care Nursery and the NICU. Please see separate 
document regarding hearing screening guidelines for infants in the Well Baby Nursery.  
Additional resources are available from the Minnesota Department of Health (MDH) to 
assist hospitals and hearing screeners with specific issues of program development and 
management such as training, supervision, equipment options, and quality assurance 
issues (www.health.state.mn.us/newbornscreening).  



http://www.health.state.mn.us/divs/fh/mch/unhs/
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Child and Family-Centered Communication 


Minnesota statute requires hospitals to present information to parents that covers the 
following topics: 


• Potential risks for and effects of hearing loss 
• Benefits of early detection and intervention 
• Nature of the screening procedure   
• Applicable costs of screening procedure  
• Parental option to have screening performed, but to request that test results be 


destroyed by the MDH 
• Parental option to refuse screening 


Best practice would also include providing the following to parents:  
• Prevalence of and risk factors for permanent childhood hearing loss (Appendix A) 
• Possibility of late or progressive onset of hearing loss, including otitis media  
• Developmental milestones for speech, language, and hearing (Appendix B) 


Personnel 


Screening may be performed by trained personnel including the following:  
• Audiologists, audiological technicians/assistants  
• Nurses  
• Nursing assistants 
• Other trained medical personnel  


Although licensed audiologists do not need to conduct the actual hearing screening, 
audiologists are uniquely qualified to develop and implement all aspects of an EHDI 
program. Hospital screening programs benefit from direct access to audiological 
consultation to address screening criteria, quality assurance, follow-up assessment and 
intervention services. 


Training


Training qualified screeners is an ongoing process. Training typically includes three 
phases: initial training and demonstration of skills, ongoing quality assurance, and 
refresher training. Resources for training may include experienced screening program 
managers and local licensed audiologists.  


Initial training content is based on current best practice procedures as reported in 
professional literature. Assuring competent screeners is a critical component for every 
screening program. Training components include the following:  
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• Competency-based demonstration of trainees’ performance in the nursery 
environment;  


• Periodic observation of each screener in the nursery environment by a skilled 
professional such as an audiologist and/or program manager;  


• Annual staff refresher training, with individual training available as needed.  


Equipment


Screening programs must use objective physiological screening methods such as 
Automated Auditory Brainstem Response (AABR) or otoacoustic emissions (DPOAEs or 
TOAEs) that do not require a behavioral response from the infant. OAE and AABR have 
proven to be effective screening measures.  All equipment must meet technical 
specifications, calibration standards, and hospital safety standards. If only one test 
technology is to be utilized in the NICU, recent JCIH guidelines (2007) recommend that 
it be the AABR.  


Hearing Screen Stimulus Parameters  


TOAEs should be measured in response to a click at approximately 80dBSPL (78-
82dBSPL).  DPOAEs should be measured in response to a series of paired tones (f1 and 
f2), with a ratio of 1.22 at a moderate level, where L1/L2=  65/55dBSPL.   


Newborn screening AABRs typically are evoked using click stimuli at 30 to 35dBnHL at 
a moderate rate. Non-automated ABR testing is NOT recommended for newborn hearing 
screening programs in hospital nurseries due to issues of potential operator error and 
significant time/cost effectiveness issues.  


Default stimulus parameters of either OAE or AABR equipment should be reviewed by 
the screening program’s consulting audiologist or MDH audiologists to assure they are 
appropriate or to adjust them to be in accordance with clinically accepted national 
practices.


Pass/Refer Criteria 


OAE 


Manufacturer’s pass/fail criteria should be reviewed by the consulting audiologist or 
MDH audiologist and should be in accordance with clinically accepted national practices.  
Typical passing criteria for TOAEs include overall reproducibility greater than 50%, at 
least 50 low noise samples collected, stimulus stability of 75% or greater, and responses 
present at least 6dB above noise floor for at least three of the five test frequencies, with 
4000Hz a mandatory passing frequency. Typical passing criteria for DPOAEs requires 
absolute response amplitude of at least –6dB and responses at least 6dB above the noise 
floor at three or more of the test frequency bands, with the 4000Hz region a mandatory 
passing frequency. 
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AABR 


• Screening AABR pass criteria for newborns typically require repeatable Wave V 
evoked responses to clicks at ≤35 dB nHL for each ear, within specific latency 
parameters. Once again the consulting audiologist or MDH audiologist should 
review the default pass/fail criteria for the specific AABR equipment used to 
ensure compliance with accepted national practices. 


A quality screening program benefits from incorporating new and improved evidence-
based technologies and procedures as they become available. 


 


Hearing Screening Protocol 


The prevalence of hearing loss has been reported to be 10 times greater among infants in 
the neonatal intensive care unit than in the well baby nursery (Norton et. al., 2000). The 
purpose of a screening test is to identify those infants at risk for hearing loss who need 
further testing. A screening test is not a diagnosis. Because of the higher risk of hearing 
loss in the NICU population, typical referral rates in the NICU are 7 to 10%. 


Hearing loss may be related to conductive involvement, sensory deficit, neural 
dysfunction, or to some combination of the above. In addition NICU infants are at risk 
for late onset hearing loss (see JCIH risk factors, Appendix A). While the additional risk 
for neural hearing loss, specifically auditory neuropathy/dysynchrony, is not well 
established, it has been reported more frequently in the NICU population than among 
healthy newborns. 
 
If the newborn is expected to remain in the hospital for a prolonged period, screening 
needs to be performed prior to three months corrected age or when medically feasible.  If 
the infant’s status changes after the initial hearing screen then a re-screen may be 
necessary. 
 
Choice of the equipment used in hearing screening in the NICU needs to be made 
carefully. Hearing screening using otoacoustic emissions effectively identifies cochlear or 
conductive hearing loss but will miss hearing loss of neural origin. Therefore, infants in 
the NICU for more than five days and therefore presumed to be at highest risk for neural 
hearing loss (JCIH, 2007) must have AABR included as part of their hearing screening 
prior to discharge in order to be effectively screened. 
 
If nurseries have both AABR and OAE equipment available, use of a dual screening 
method is recommended as it may be most effective in identifying hearing loss in these 
infants at risk for later learning issues. Infants need to be referred for audiological 
assessment to include diagnostic ABR if either screening is not passed. If an infant fails 
both OAE and AABR screening, diagnostic ABR prior to discharge would be optimal. If 
scheduling is not possible, or if the infant’s status or family situation does not allow for 
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testing prior to discharge, audiological assessment with diagnostic ABR needs to be 
completed on an outpatient basis as soon as medically feasible. If only one hearing 
screening technology is to be utilized in the NICU, recent JCIH guidelines (2007) 
recommend that it be the AABR.  
 
Passing newborn hearing screening does not guarantee that hearing will remain normal, 
nor does it eliminate the need to monitor the infant’s or child’s speech and language 
skills.  Audiological re-evaluation during early childhood is recommended when 
parents/caregivers are concerned about hearing and/or speech/language development as 
well as for those infants with risk factors for emergent hearing loss.  
 
Documentation 


Minnesota Statute 144.966 requires the following documentation: 


• Screening results need to be recorded in the infant’s medical record.  
• Screening results need to be communicated to the parents of the infant so that they 


are well-understood.   
• Screening results must be communicated to the infant’s primary care physician in 


writing no later than 10 days following the date of testing. 
• Screening results must be reported to the MDH no later than 10 days following 


the final date of testing before hospital discharge.  


In order to improve follow-up for infants with failed hearing screens: 


• Families of infants who refer on the hearing screening should be provided with 
information about why their baby may not have passed the hearing screening, and 
the importance of follow-up.  In addition, a follow-up appointment for a pediatric 
audiological evaluation should be scheduled. 


• For infants who refer, the primary care physician and the MDH should be 
promptly notified of the follow-up audiology appointment to facilitate timely 
follow-up and services. 


 
TRANSFERRED INFANTS 
If an infant is transferred, the hospital that discharges the infant home is responsible for 
screening.  It is important for the transferring hospital to inform the accepting facility 
about all screening that has been done. 
 
NON-HOSPITAL BIRTHS 
According to MN statute 144.966, a physician, nurse, midwife, or other health 
professional attending a birth outside a hospital or institution shall provide information, 
orally and in writing, as established by the Department of Health, to parents regarding 
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places where the parents may have their infant’s hearing screened and the importance of 
the screening. 


RE-ADMITTED INFANTS 


Infants re-admitted to the hospital during the first month of life who have conditions 
associated with potential hearing loss (e.g., hyperbilirubinemia, meningitis, sepsis) need 
to have the hearing screen repeated prior to discharge. Because of the high incidence of 
neural hearing loss associated with significantly elevated bilirubin, these infants should 
be referred for audiological assessment to include ABR measures. 


Follow-up and Case Management


EHDI is part of a continuum of care that progresses from screening to assessment to 
amplification (if elected) to educational intervention. Assessment referrals need to be 
made to audiologists with expertise in pediatric physiological and behavioral assessment 
and management. See the Minnesota Department of Health (MDH) website for 
Audiology Regional Centers that provide pediatric diagnostic assessments and 
habilitation services in Minnesota (www.health.state.mn.us/newbornscreening).   


The National recommended time line for hearing screening and follow-up includes: 
complete screening no later than one month corrected age or as soon as medically 
feasible, assessment/diagnosis no later than three months corrected age or as soon as 
medically feasible, and amplification (if elected) and intervention no later than six 
months corrected age or as soon as medically feasible. With prompt referral and follow-
up, Minnesota children will receive appropriate care and services even earlier.  


Middle Ear Effusion 


Although persistent middle ear effusion necessitates medical referral, which might 
delay the evaluation timeline several weeks, diagnostic audiological evaluation 
must not be repeatedly postponed solely due to middle ear dysfunction and should 
be completed before 3 months of age.  The information from the diagnostic 
audiological evaluation is valuable both in determining the extent of the effect of 
the middle ear condition on the infant’s hearing, and identifying whether an 
underlying sensorineural hearing loss exists, thereby impacting the course of both 
medical and educational intervention. 


Positive Risk Factor (JCIH 2007 clarification document) 


The timing and number of hearing re-evaluations for children with risk factors 
(Appendix A) should be customized and individualized depending on the relative 
likelihood of a subsequent delayed-onset hearing loss.  Infants who pass the 
neonatal screening but have a risk factor should have at least one diagnostic 
audiology assessment by 24 to 30 months of age.  Early and more frequent 
assessment may be indicated for children with cytomegalovirus (CMV) infection, 
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syndromes associated with progressive hearing loss, neurodegenerative disorders, 
trauma, or culture-positive postnatal infections associated with sensorineural 
hearing loss; for children who have received ECMO or chemotherapy; and when 
there is caregiver concern or a family history of hearing loss.   


Without an adequate follow-up plan, even the best EHDI program is ineffective. Refer to 
the current Minnesota Department of Health (MDH) Infant Assessment and Pediatric 
Amplification Guidelines.  


QUALITY ASSURANCE


Components of a quality assurance program include data management, screener 
performance, site performance, outcome measures, and follow-up compliance. The goal 
of quality assurance is information management and accountability to the following 
stakeholders:  


• Family and the infant  
• Screeners  
• EHDI manager  
• Clinical and educational audiologist  
• Primary Care Provider (Medical Home)  
• Hospital  
• State of Minnesota  
• Otolaryngologists 
• Parents  
• Medical and Educational Specialists 
• Advocates  


All nurseries need written protocols for newborn hearing screening that include quality 
assurance approaches.
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Appendix A 


RISK INDICATORS ASSOCIATED WITH PERMANENT 
CONGENITAL, DELAYED-ONSET, OR PROGRESSIVE HEARING 
LOSS IN CHILDHOOD 


Risk indicators that are marked with a "*" are of greater concern for delayed-onset 
hearing loss.  


1. Caregiver concern* regarding hearing, speech, language, or developmental delay. 


2. Family history* of permanent childhood hearing loss.  


3. All infants with or without risk factors requiring neonatal intensive care for 
greater than 5 days, including any of the following: ECMO*, assisted ventilation, 
exposure to ototoxic medications (gentamicin and tobramycin) or loop diuretics 
(furosemide/Lasix).  In addition, regardless of length of stay: hyperbilirubinemia 
requiring exchange transfusion. 


4. In utero infections, such as CMV*, herpes, rubella, syphilis, and toxoplasmosis. 


5. Craniofacial anomalies, including those that involve the pinna, ear canal, ear tags, 
ear pits, and temporal bone anomalies. 


6. Physical findings, such as white forelock, that are associated with a syndrome 


known to include a sensorineural or permanent conductive hearing loss. 


7. Syndromes associated with hearing loss or progressive or late-onset hearing loss*, 
such as neurofibromatosis, osteopetrosis, and Usher syndrome; other frequently 
identified syndromes include Waardenburg, Alport, Pendred, and Jervell and 
Lange-Nielson. 


8. Neurodegenerative disorders*, such as Hunter syndrome, or sensory motor 
neuropathies, such as Friedreich ataxia and Charcot-Marie-Tooth syndrome. 


9. Culture-positive postnatal infections associated with sensorineural hearing loss*, 
including confirmed bacterial and viral (especially herpes viruses and varicella) 
meningitis. 


10. Head trauma, especially basal skull/temporal bone fracture* that requires 
hospitalization. 


11. Chemotherapy*.  


   Risk factor references available in JCIH 2007 Position Statement 
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Appendix B 


Hearing & Speech Milestones 


 
Birth to 3 months  


 
 


• startles to loud sounds 


• quiets or smiles when spoken to 


• seems to recognize your voice and quiets if crying 


• increases or decreases sucking behavior in response to sound 


• makes pleasure sounds (cooing, gooing) 


• cries differently for different needs 


• smiles when sees you 


3 to 6 months
• looks or turns toward a new sound 


• responds to changes in tone of voice 


• vocalizes excitement and displeasure 


• enjoys rattles and other toys that make sounds 


• babbling sounds more speech-like (such as ooh, aah, and ba-ba) 


6 to 12 months
• enjoys games like peek-a-boo and pat-a-cake 


• responds to his/her own name, telephone ringing, someone's voice, 
even when not loud 


• knows words for common things (cup, shoe) and sayings ("bye-
bye") 


• imitates different speech sounds 


• starts to respond to requests such as "come here" 


• looks at things or pictures when someone talks about them 


• has one or two words (bye-bye, dada, mama). although they may 
not be clear 
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Appendix C 


HEARING SCREENING RESULT AND FOLLOW-UP PROCESS 


(a) Pass Both Ears, No Risk Indicators 


 Passes screen in both ears (AABR or both OAE and AABR). 
 Does not have any risk indicator for hearing loss (see risk indicators in 


Appendix A). 
 Parents receive information (oral and written, and culturally appropriate) 


regarding developmental milestones for auditory, speech, and language skills. 
In addition, parents should be encouraged to return for audiological evaluation 
if their child is not meeting these milestones, or if they have concerns about 
their child’s hearing at any point in the future. 


(b) Pass Both Ears, Positive Risk  


 Passes screen in both ears (AABR or both OAE/AABR).  However, infant has 
one or more risk factors for hearing loss (see risk indicators in Appendix A). 


 Infant is referred and scheduled for repeat hearing screen at three months of 
age.   


 Parents receive information (oral and written) regarding developmental 
milestones for auditory, speech, and language skills. In addition, parents 
should be encouraged to return for audiological evaluation if their child is not 
meeting these milestones, or if they have concerns about their child’s hearing 
at any point in the future. 


 If the three month hearing re-screen is normal, a complete audiological 
evaluation should occur at six months developmental age, using visual 
reinforcement audiometry (VRA).  


 If follow-up testing is abnormal at three or six months, diagnostic ABR is 
performed as soon as feasible.   


(c) Does Not Pass in One or Both Ears, or Incomplete Test 


 Does not pass AABR hearing screen in one or both ears or does not pass  
OAE or AABR (when dual technology is utilized) in one or both ears.   


 Testing cannot be completed in one or both ears.   
 Infant is referred and scheduled for diagnostic ABR as soon as medically 


feasible.  When possible, diagnostic ABR should be completed while an 
inpatient or scheduled and completed prior to three months of age.   
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Early Hearing Detection & Intervention 
2013 


The Minnesota Department of Health (MDH) Early Hearing Detection & Intervention (EHDI) 
program works to improve the access to and quality of services for children who are deaf or hard of 
hearing in Minnesota.  It is our goal to ensure all children with hearing loss receive the care and 
services they need, when they need it. 
 
When a child in your practice is identified with hearing loss, MDH staff will contact you to assure 
you are aware of the child’s diagnosis and provide resources for you and the family.  MDH staff will 
also request that you provide follow-up information regarding the medical care the child receives.  
This includes information related to referrals for genetics, ophthalmology, otolaryngology, as well as 
connection to early intervention services.  Minnesota EHDI legislation (Minnesota Statutes 144.125 
and 144.966), requires MDH to follow up on all children with a hearing loss and provide statewide 
resources for both families and providers. 
 
Soon after a child is identified with hearing loss, MDH refers the family to two key resources:  
Minnesota Hands & Voices and a local public health nurse in the family’s community.  The family 
also receives a resource guide from MDH, “What You Need to Know: Resources for Families,” 
which provides information to help families learn about hearing loss and services available in 
Minnesota. 
 
 
For more information, please contact: 
 
Minnesota Department of Health 
Children & Youth with Special Health Needs 
Early Hearing Detection & Intervention 
 
P.O. Box 64882 
St. Paul, MN 55164 
Main Phone Number: 651-201-3650 
Toll Free number: 800-728-5420 
Fax: 651-201-3655 
 
Email: health.newbornchildfollowup@state.mn.us 
Website: www.improveehdi.org/mn 
 www.health.state.mn.us/cyshn 



mailto:health.newbornchildfollowup@state.mn.us

http://www.improveehdi.org/mn

http://www.health.state.mn.us/cyshn






Unilateral hearing loss:
	 Occurs	when	hearing	loss	exists	in	only	one	ear.	The	degree	of	hearing	loss	can	vary	from	mild	to
	 profound.	Children	with	hearing	loss	in	one	ear	should	receive	the	same	evaluations	as	children	with
	 bilateral	hearing	loss	as	early	as	possible.	Some	children	with	unilateral	loss	will	eventually	develop
	 hearing	loss	in	the	other	ear.	Even	though	children	with	unilateral	loss	have	normal	hearing	in	one	ear,
	 they	are	still	at	high	risk	for	having	developmental	and	speech	language	difficulties.	Amplification
	 options	exist	for	these	children	depending	on	type	and	degree	of	loss.


Bilateral symmetrical hearing loss:
 Occurs	when	hearing	loss	exists	in	both	ears,	with	each	ear	having	a	hearing	loss	that	is	more	or	less
	 the	same	severity.	


Bilateral asymmetrical hearing loss:
 Occurs	when	hearing	loss	affects	both	ears,	but	is	worse	in	one	ear	than	the	other.


A	unilateral	hearing	loss	might	
seem	unimportant,	but	it	can	cause	
significant	difficulty.	Even	children	
with	a	hearing	loss	in	one	ear	are	
TEN	times	more	likely	to	be	held	


back	in	school	as	compared	with	their	
hearing	peers.


Minnesota	Newborn	Screening	Program


UNILATERAL	VS	BILATERAL	HEARING	LOSS








Child’s Primary Doctor 
Discuss hearing loss with the doctor. 
Appointment Date: / / 
Time:


Get doctor referrals for the doctors/specialists 
listed on reverse side.


ENT Doctor 
Have your child evaluated.
Appointment Date: / / 
Time:


Exam should include the medical clearance 
for hearing aids (if chosen).


Audiologist
Return for hearing aid fitting (if chosen). 
Appointment Date: / / 
Time:


Information about loaner hearing aids will be provided.


Help Me Grow Team (HMG)
Have your child evaluated. 
Appointment Date: / / 
Time:


The evaluation is to identify your child and your
family’s strengths and needs in order to prepare 
an Individualized Family Service Plan (IFSP).


Mentor Groups
Connect with families of children with
hearing loss (i.e. Minnesota Hands & Voices) 
and connect with adults who are deaf 
or hard of hearing.


Gather Information  
Learn about communication opportunities.


Child’s Primary Doctor
Review your child’s progress at the well
child appointment (or sooner). 
Appointment Date: / /
Time:


Audiologist
Follow-up and test your hearing aids (if chosen). 
Appointment Date: / / 
Time:


Discuss a plan in case your child’s hearing aids 
are lost or not working.
Plan:


Help Me Grow Team (HMG)
With your HMG team, review the
Individualized Family Service Plan (IFSP). 
Appointment Date: / / 
Time:


This plan will include outcomes, services and 
supports for your child and family. 


IFSP Start Date: / / 


Mentor Groups
Continue to connect with other families 
of children with hearing loss and adults 
who are deaf or hard of hearing.


Child’s Primary Doctor
Review your child’s progress at 
check-ups. 
Appointment Date: / / 
Time:


Ophthalmologist  
Have your child evaluated.
Appointment Date: / / 
Time:


Audiologist
Continue check-ups and follow-up care.
Appointment Date: / /
Time:


Evaluation may include play-based audiological testing. 


Help Me Grow Team (HMG)
Continue programs and services as described
in your child’s Individualized Family Service
Plan (IFSP).
Appointment Date: / / 
Time:


Gather & Share Information  
Continue to learn about and discuss 
communication considerations and choices
in hearing technology for your child.


Child’s Primary Doctor
Review your child’s progress at check-ups.
Appointment Date: / / 
Time:


Geneticist 
Have your child evaluated.
Appointment Date: / / 
Time:


Audiologist
Continue audiology care as recommended 
for evaluation and hearing aid testing
(if applicable). 


Help Me Grow Team (HMG)
Continue programs and services as 
described in your child’s Individualized
Family Service Plan (IFSP).


Gather & Share Information  
Continue to learn about and discuss 
communication considerations and choices 
in hearing technology for your child.


Mentor Groups
Connect with other families of children 
with hearing loss (i.e. Minnesota Hands & Voices).


What YOU need to do after being identified with a hearing loss... www.health.state.mn.us/mcyshn For additional copies of this brochure, call 1-800-728-5420
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HAVE THESE STEPS COMPLETED BY 6th Month


HAVE THESE STEPS COMPLETED BY 12th Month
HAVE THESE STEPS COMPLETED BY
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DATE OF DIAGNOSIS


Your audiologist will inform your child’s
primary doctor of the test results. 


Doctor:


In the next few weeks, you need to discuss your
child’s hearing loss with your child’s primary doctor.  


Your doctor may connect you with specialists who
work with young children in each of the following 
care areas:


ENT Doctor 
(Ear, Nose and Throat Specialist) 
Specializes in ear problems and will 
provide the medical clearance for 
hearing aids (if chosen).


Doctor:


Location:


Phone:


Ophthalmologist 
(Eye Specialist)
Cares for children’s eyesight, which is very
important for a child with hearing loss.


Doctor:


Location:


Phone:


Geneticist 
(Heredity and Gene Specialist) 
A geneticist can advise if your child’s 
hearing loss is related to other health issues.


Doctor:


Location:


Phone:


Minnesota Department 
of Health (MDH) 


Minnesota Children & Youth 
with Special Health Needs


1-800-728-5420
www.health.state.mn.us/mcyshn


Here’s how MDH can help...
•  A packet of information will be sent from MDH’s


Early Hearing Detection and Intervention Program
that will tell you about resources available to you.


MDH’s Minnesota 
Children & Youth with
Special Health Needs
offers newborn and child follow-up services called 
“Next Steps” to help navigate and guide you through 
the process. MDH will link you with the agencies
in your area that provide the services you may need. 
Contact MDH at any time for information regarding:


•  Financial Resources
•  Insurance Resources
•  Identifying Health Care Specialists 
•  Family-to-Family Networking
•  Next Steps: After Identification
•  Early Childhood Intervention
•  Medical Condition Information
•  Community Resources


“Help Me Grow”
1-866-693-GROW (4769)
www.MNParentsKnow.info


Coordinator:


Deaf & Hard of Hearing Teacher:


Most children with permanent hearing loss are eligible 
to participate in “Help Me Grow.” This program offers
support services for your child and family and is 
provided through your local public school district
and community partners, at no cost to you.


Left Ear
�� mild
�� moderate
�� severe
�� profound


Right Ear
�� mild
�� moderate
�� severe
�� profound


The next step...
�� Your child needs to return to the 


audiologist/physician for further care. 


Appointment Date: ___ /___ /___  Time:


Location:


Your child has been 
identified as having 
a hearing loss.
While you may feel overwhelmed, 
with the right care, your child will develop 
good language and communication skills. 
Development can be delayed, however,
without immediate action. So, use this
brochure as your road map on the course 
you need to follow. 


In this brochure you will learn the...
� resources and programs available to you
� doctors and professionals that you need


to have involved in your child’s care, and 
� each step you need to take over the next


year to ensure your child’s development 


Two symbols are used to help guide you:


Indicates an action you need 
to perform


Indicates a resource available 
to help your child 


The first and most important step you 
can take is to start now! Children change 
so rapidly in their first months and years
you just cannot wait.  


To begin, follow the steps and utilize the 
programs and support available. Each program
will help you to make appropriate decisions
for your child and for your family, ensuring
your child’s good health and development.  


Since every minute matters,


let’s get started...


Your child’s physician and audiologist are 
your resources to connect you to the programs 
available. Recommendations are voluntary 
and, as parents, you have the option to decline. 
Both local and statewide programs work 
together to ensure the needs of your child 
are met. Programs include the following: 


Minnesota Hands & Voices
1-866-DHOHKID Voice Toll-free
1-866-857-2379 TTY Toll-free
www.mnhandsandvoices.org


Contact:


Staffed by parents of children who have hearing loss. 
•  A parent guide in your region will contact your 


family to provide information and support. 


Minnesota Department 
of Human Services
Deaf and Hard of Hearing Services 
1-888-234-1322 Voice Toll-free
1-866-488-3833 TTY Toll-free
www.dhhsd.org


Contact:


Provides information, resources and empowerment
opportunities to assist deaf, deafblind and hard of 
hearing Minnesotans and their families to effectively
access services in their communities. 


After measuring how much your child can
hear, we have determined the hearing loss 
in each ear to be the following:


DoctorsProgramsIdentification to help your child
NEXT step is to
coordinate with


your child’s 
The FIRST step


is to connect with


Audiologist:


Hearing Loss


Your audiologist will: 
� Review the different choices in hearing 


technology and ways to communicate.  
� Inform your child’s primary care provider


and the Minnesota Department of Health 
about your child’s hearing loss.


� Connect your family to resources.








Conductive hearing loss:
 Occurs when sound is not conducted efficiently through the outer ear or middle ear to the sensory cells
    of the inner ear. Conductive hearing loss has several causes, but can often be corrected through medical
 treatment or surgery. Temporary conductive hearing loss may result from fluid in the middle ear, a 
 punctured eardrum, or infection. Permanent/long-term conductive hearing loss results if the condition
 cannot be corrected (i.e., from abnormalities of the middle ear ossicles or by congenital anomalies such
 as atresia or microtia). Hearing aids can be beneficial to children with permanent or long-term
 conductive hearing loss.


Sensorineural hearing loss:
 Occurs when there are abnormalities of the auditory nerve or hair cells of the inner ear. Sensorineural
 hearing loss is permanent and cannot be medically or surgically corrected. This type of loss can be
 caused by infection, head trauma, toxic medications, genetic syndromes, or may simply be
 inherited on its own (nonsyndromic) . Children with sensorineural hearing loss often demonstrate
 developmental delays or other disabilities (i.e., visual impairment). Hearing aids and cochlear implants
 can be beneficial options for children with sensorineural hearing loss.


 


Mixed hearing loss:
 Occurs when conductive and sensorineural hearing losses are both present. Abnormalities of the outer
 or middle ear and the inner ear or auditory nerve results in a mixed hearing loss. Medical management
 and/or amplification are typically considered for children with a mixed hearing loss.


Auditory Neuropathy/Dyssynchrony:
 Describes disorders which affect auditory nerve timing in the presence of normal cochlear function.
 Because this condition frequently presents with a complex pattern of test results (typically, normal OAE
 results and absent or abnormal ABR results), a complete diagnostic test battery is essential. The impact
 of this condition on auditory, speech, and language skills can vary tremendously between individuals.
 Therefore, ongoing audiologic monitoring is critical in determining needs for intervention. 
 Amplification and/or cochlear implants are appropriate in some cases.


Minnesota Newborn Screening Program
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Minnesota Department of Health


Newborn Hearing Screening
Baby Did Not Pass - Refer Hearing Result


2012


When your baby was in the hospital, tests were 
done to check your baby’s hearing. All babies 
born in Minnesota have their hearing checked 
shortly after birth. While asleep, your baby’s 
hearing was checked using computerized 
equipment. The screening test is painless and 
takes only a few minutes. 


If the audiologist confirms that your baby has a 
hearing loss, there are many professionals who 
will help you learn more about hearing loss 
and the best ways to help your baby grow and 
develop language.


The following people can help you learn more:
•	 Your baby’s doctor: can provide regular 


medical care to your baby as well as 
referral to medical specialists in areas such 
as otolaryngology (ear, nose, and throat), 
genetics, and ophthamology (eyes).


•	 Audiologists: test hearing, manage hearing 
loss, and provide amplifications options.


•	 Hands and Voices or other groups of 
parents whose children have hearing loss: 
share how they helped their own children.


•	 Help Me Grow: free early intervention 
services to infants with hearing loss.


•	 MCYSHN: information about connections 
to early and on-going services.


There are many causes of hearing loss:
• Hearing loss can be inherited (passed 


through a family). Hearing loss can be 
genetic even if there are no other family 
members who were born deaf or hard of 
hearing.


• Hearing loss can be caused by infections, 
medications, or problems at birth.


• In some cases, even after testing, the cause 
of hearing loss may not be known.


Newborn Screening Program, 601 Robert St. N., St. Paul, MN 55155, Phone (800) 664-7772, Fax (651) 215-6285


What is Newborn Hearing Screening?


Why is hearing screening important?


What kind of help is available for a 
baby with a hearing loss?


What causes hearing loss?


What is a REFER Newborn Screen?


A REFER result means that your baby did not 
pass the hearing screen in one or both ears. 
Babies with a REFER hearing screen result need 
further testing to determine if there is a hearing 
loss. Your doctor, the nurses at the hospital, and 
your clinic can help you make an appointment 
with an audiologist. It is important to confirm 
hearing levels before 3 months of age.


What is an audiologist?


An audiologist is a person who specializes in 
hearing and who has appropriate equipment to 
determine if your baby has a hearing loss.


Resources for parents


MN Newborn Screening Program:  
www.health.state.mn.us/newbornscreening
MN Children with Special Health Needs: 
(651) 201-3650   or   (800) 728-5420
My Baby’s Hearing:
http://www.babyhearing.org
Minnesota Hands & Voices: (651) 265-2435
http://www.mnhandsandvoices.org
Help Me Grow:
www.MNParentsknow.info
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Identifying hearing loss early is important. 
Speech and language start to develop right after 
birth, even though babies don’t usually talk until 
about 1 year of age. A child with hearing loss 
may have difficulty with speech and language. 
If a baby has a hearing loss it is usually not 
noticeable to parents or doctors. Screening 
and follow-up testing are the only ways to find 
hearing loss early. Learning that your baby has 
hearing loss gives you and your baby a better 
chance to communicate and prevent speech and 
language delays.








Most new parents can’t wait for the day when their 


child talks for the first time. When it finally happens, 


grandparents are alerted, baby books are inked in with 


dates and times, and cell phone ringtones are replaced 


with the newly recorded cooing of “da-da.” But in 


order for your baby’s first words to arrive on time, you 


need to make sure that his or her hearing is okay.


About two or three out of every 1,000 children in 


the United States are born deaf or hard-of-hearing. 


Fortunately, early identification of these children allows 


them to get the help they need during the first 2 years 


of life, which is a critical period for the development of 


speech and language skills.


Universal newborn hearing screening programs 


currently operate in every state and most U.S. territories. 


These programs employ two quick and easy tests to 


let you know if your baby might have hearing loss. 


Like “heelstick” and immunization testing, a hearing 


screening has become an essential part of the complete 


set of services offered to make sure your baby is healthy 


and receiving the proper care. (See the NIDCD fact sheet 


It’s Important to Have Your Baby’s Hearing Screened for 


more information about hearing screenings.)


Remember, the hearing screening is only the 
first step. If the screening reveals that your baby 


may have hearing loss, the next step is to schedule 


an appointment for a follow-up examination with an 


audiologist (aw-dee-AH-luh-jist) before your baby is  


3 months old. An audiologist is a health professional 


who conducts a series of tests to determine whether 


your child has a hearing problem and, if so, the type 


and severity of that problem. 


  


Why is a follow-up examination 
necessary?


A follow-up examination with an audiologist helps 


in many ways. Audiologists can identify the kind of 


hearing loss a child has and sometimes the cause. 


The audiologist also may recommend further medical 


attention, such as a visit to the otolaryngologist 


(OH-toh-LAYR-ehn-GAHL-oh-jist). An otolaryngologist 


is a physician specializing in ear, nose, and throat 


disorders who can determine the cause of hearing 


loss as well as possible treatment options. If a hearing 


problem exists, the audiologist, otolaryngologist, 


pediatrician, or other professionals who work with 


your child will direct you to intervention services that 


can help overcome barriers to communication. For 


example, you may be referred to a speech-language 


pathologist or a teacher who is experienced in working 


with children with hearing loss. You also may learn 


about special tools to help your child make use of 


what hearing she or he has as well as tips on how to 


best communicate with your child.


When should I have the follow-up 
examination performed?


If your baby didn’t pass the hearing screening, you 


should schedule a follow-up examination with an 


audiologist before your child is 3 months old. Ask the 


hospital or facility staff who conducted your baby’s 


screening to provide you with contact information for 


one or more certified audiologists. They may be able 


to help you schedule an appointment. You also can 


obtain a list of certified audiologists from the American 


Academy of Audiology at http://www.audiology.org or 


NIDCD Fact Sheet
What to Do if Your Baby’s Screening 
Reveals a Possible Hearing Problem


u.s. depaRtment of health & human seRvices ∙ national institutes of health ∙ national institute on deafness and otheR communication disoRdeRs
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the hearing aid, a device worn in or behind the ear 


that helps make sounds louder. Hearing aids have 


improved over the years and can be used for different 


degrees of hearing loss, from mild to severe, in babies 


as young as 1 month old. An audiologist can help you 


choose the best hearing aid for your child and make 


sure that it fits securely and is properly set. Make 


sure you consult an audiologist who has experience 


with the special needs of infants and children. Some 


audiologists, called pediatric audiologists, specialize in 


treating children.


 If your child has profound hearing loss and won’t 


benefit from a hearing aid, your doctor may suggest 


a cochlear implant. Cochlear implants can be fitted 


in children older than 1 year of age. The cochlear 


implant is an electronic device that converts sounds 


into electrical signals and carries them past the 


nonworking part of the inner ear to the brain. With 


training, children with cochlear implants can learn 


to recognize sounds and understand speech. Talk 


with an otolaryngologist who specializes in cochlear 


implants to determine if the cochlear implant is the 


right kind of intervention for your child.


• language and communication considerations. 
Children who are deaf or hard-of-hearing can 


learn to communicate in a number of ways. Some 


families of children with hearing loss may choose 


to communicate using American Sign Language, 


a distinct language with its own grammar and 


syntax that uses hand signs and gestures, body 


movements, and facial expressions to represent 


words and phrases. 


 Other families may choose approaches that build 


upon the English language when communicating. 


Cued speech combines the natural lip movements 


of speech with hand shapes representing phonetic 


sounds, providing additional visual cues so that 


sounds such as “p” and “b” or “f” and “v” can be 


distinguished. Other families take an auditory-oral 


approach. Here, a child uses his or her natural hearing 


the American Speech–Language–Hearing Association 


at http://www.asha.org. If the follow-up examination 


confirms that your baby has hearing loss, your baby 


should begin receiving some form of intervention 


services before he or she is 6 months old.


How can I help my child succeed if he or 
she has a hearing loss?


When interventions begin early, children with hearing 


loss can develop language skills that help them 


communicate freely and learn actively. There also 


may be services available in your community to help 


support your child. For example, the Individuals with 


Disabilities Education Act ensures that all children with 


disabilities have access to the services they need to get 


a good education. In addition, Head Start and Early 


Head Start are federally funded programs that help 


young children in low-income families become better 


equipped to succeed in school.


Talk to and communicate with your child often. Keep 


informed about available intervention programs, 


and take part in all decisions regarding your child’s 


progress. Your child’s hearing—like your child’s overall 


health—is your responsibility, and you can help in 


many ways, such as:


• Keeping an appointment for a hearing test. 


• Learning sign language or strategies to support 


better communication. 


• Joining a support group. 


What types of intervention services are 
available?


Many intervention options are available today. When 


your child uses more than one of these options, he or 


she has a better chance of understanding what others 


are saying and of being understood. 


•  hearing devices. A child with hearing loss can use 


various tools to communicate with the hearing and 


nonhearing world. One of the most common tools is 
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ability, along with lipreading and hearing devices, to 


enhance speaking and language skills. Families also 


may choose to use the auditory-verbal approach, 


which works to strengthen a child’s listening skills. 


Because language development begins early, you 


should select the approach you feel is best and 


interact with your child as much as possible. Ask your 


audiologist, otolaryngologist, or pediatrician for more 


information about the choices that are available.


• assistive devices. Some devices can help a 


person with hearing loss to communicate in certain 


environments. The personal FM amplifier uses a 


microphone to convert a classroom teacher’s voice 


into radio waves, which are transmitted to a receiver 


worn by the child. Special decoders are built into 


most television sets, and children with hearing loss 


can also watch almost all televised programming 


using closed captions. More and more movie 


theaters across the country offer closed captioning, 


as well. Induction loop systems can be found in 


many churches, schools, airports, and auditoriums. 


Telecommunications relay services, which are 


available through all telephone companies, enable 


people with hearing loss to communicate on the 


phone. They can type in messages on a keyboard 


and view return messages on a display screen, all 


through the help of a communications assistant 


who translates between the two telephone parties. 


The follow-up exam revealed that my 
child’s hearing is okay, after all. Does 
that mean we don’t need to check his or 
her hearing again?


Hearing loss can occur at any time of life. Some 


inherited forms of hearing loss don’t appear until a 


child is a toddler or enters school, or even later. In 


addition, illness, ear infection, head injury, certain 


medications, aging, and exposure to loud noise are 


all potential causes of hearing loss. For this reason, 


it’s wise to schedule hearing tests periodically, such as 


before your child begins school or if he or she shows 


signs of hearing loss.


 


What should I do if my baby’s hearing 
hasn’t been screened yet?


Almost all hospitals and birthing centers throughout 


the country screen newborns for hearing loss. If you 


and your baby are already home and you haven’t 


been told the results of the hearing screening, talk 


to your doctor to make sure the tests were done 


and you receive the results. If your baby’s hearing 


wasn’t screened, ask your doctor how to make an 


appointment for a screening and then schedule the 


appointment before your child is 1 month old. Use 


the checklist on the following page as a guide for 


scheduling and following up on your baby’s hearing 


screenings. Publications, such as the NIDCD fact sheet 


It’s Important to Have Your Baby’s Hearing Screened, 
can provide you with more detailed information about 


hearing screenings. You also can ask your doctor for 


written information about the screening process.


Where can I get more information?


The NIDCD maintains a directory of organizations 


that provide information on the normal and 


disordered processes of hearing, balance, smell, taste, 


voice, speech, and language. Please see the list of 


organizations at http://www.nidcd.nih.gov/directory.


Use the following keywords to help you search for 


organizations that can answer questions and provide 


printed or electronic information on infant hearing 


screening:


• Newborn hearing screening 


• Early identification of hearing loss in children 


• Hereditary hearing loss
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NIDCD supports and conducts research and research training on the 
normal and disordered processes of hearing, balance, smell, taste, 
voice, speech, and language and provides health information, based 
upon scientific discovery, to the public.
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NIDCD Fact Sheet: What to Do if Your Baby’s Screening 
Reveals a Possible Hearing Problem


NIH Publication No. 11-5338
May 2011


For more information, contact:


NIDCD Information Clearinghouse
1 Communication Avenue
Bethesda, MD 20892-3456
Toll-free Voice:  (800) 241-1044


Toll-free TTY:  (800) 241-1055


Fax:   (301) 770-8977
E-mail:   nidcdinfo@nidcd.nih.gov
Internet:   http://www.nidcd.nih.gov


The NIDCD Information Clearinghouse is a service of the 
National Institute on Deafness and Other Communication 
Disorders, National Institutes of Health, U.S. Department 
of Health and Human Services.


For more information, additional addresses and phone 


numbers, or a printed list of organizations, contact:


nidcd information clearinghouse


1 Communication Avenue


Bethesda, MD 20892-3456


Toll-free Voice: (800) 241-1044


Toll-free TTY: (800) 241-1055


Fax: (301) 770-8977


E-mail: nidcdinfo@nidcd.nih.gov


Baby’s Hearing Screening Checklist for 
Parents 


name of baby: ________________________________


Birthday: ______/______/______


By 1 month old:                                       


By 3 months old:                                              


By 6 months old:                                     


Ongoing:                                                    
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Start your baby in some form of intervention before 


he or she is 6 months old. Intervention can include 


hearing devices, such as hearing aids or cochlear 


implants; communication methods, including 


oral approaches such as lipreading or manual 


approaches such as American Sign Language; or a 


combination of options, including assistive devices. 


Ask your pediatrician, otolaryngologist, or speech-


language pathologist about available options. Find 


a list of otolaryngologists in your area by visiting the 


American Academy of Otolaryngology–Head and 


Neck Surgery website at http://www.entnet.org. 


Find a speech-language pathologist at the American 


Speech–Language–Hearing Association website at 


http://www.asha.org.


Remain active and involved in your child’s progress.


If you move, make sure that your child’s doctors 


and specialists have your new address.


Even if your child passed the follow-up 


examination, schedule hearing tests periodically, 


such as before your child begins school or if he 


or she shows signs of hearing loss.


If you must cancel the follow-up appointment, 


reschedule! make sure you take your baby 
to a follow-up examination before she or 
he is 3 months old.


Make sure that your baby’s hearing has been 


screened either before you leave the hospital or 


immediately afterward. If your baby’s hearing 


has been screened, find out the results. If it 


hasn’t, schedule a screening before your baby is               


1 month old.


If your baby didn’t pass the hearing screening, 


schedule a follow-up appointment with a certified 


audiologist immediately. Ask your doctor for a list 


of certified audiologists in your area. Your doctor 


may be able to help you schedule an appointment. 


Or find a list of audiologists in your area by visiting 


the American Academy of Audiology at http://www.
audiology.org or the American Speech–Language–


Hearing Association at http://www.asha.org.


 








Minnesota Department of Health Patient Name:         
Early Hearing Detection and Intervention (EHDI) Date of Birth:      /      /       . 
Patient Checklist for Primary Care Providers (Health Care Home) mm dd yyyy 


B
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Hospital-based Inpatient Screening Results (OAE/AABR) DATE:      /      /        
(also Home Births) mm dd yyyy 


Left ear:   Missed   Incomplete   Refer (a),(b)   Pass 
Right ear:   Missed   Incomplete   Refer (a),(b)   Pass 


 
Ongoing Care of All Infants (c) 


 Provide parents with information about hearing, speech, 
and language milestones 


 Provide parents with information about genetic and 
infectious causes of hearing loss 


 Referrals to otolaryngology and genetics 


 Referrals for ophthalmology evaluation 
 Identify and aggressively treat middle ear disease 
 Ongoing developmental surveillance / referral 
 Risk indicators for late onset hearing loss: 
       
(refer for audiologic monitoring) 
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 Outpatient Screening Results (OAE/AABR) DATE:      /      /       
Left ear:   Incomplete   Refer (a),(b)   Pass                                                      
Right ear:   Incomplete   Refer (a),(b)   Pass 


 Test of cytomegalovirus (CMV) infection                                                                               /      /       
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 Pediatric Diagnostic Audiology Evaluation    RE     LE DATE:      /      /       
         Confirmed:   Degree _________________        Type ___________                             /      /       


 Documented child and family auditory history       /      /       


 Received copy of Confirmation of Hearing Loss report from Audiologist       /      /       


 Refer to Early Intervention (IDEA, Part C) – Help Me Grow:  1-866-693-4769      /      /       


 Otolaryngology to recommend treatment and provide clearance for hearing aid fitting       /      /       


 Pediatric Audiologic hearing aid fitting and monitoring for progression of hearing loss      /      /       


 Family referred to MN Hands & Voices:  651-265-2435; 866-261-0857                                /      /       
 Family received “New Parent Packet”  


Other etiology workups: EKG UA CT MRI Other:      /      /       


Service Provider Contact Information 


Health Care Home: 
      


Pediatric Audiologist: 
      


Help Me Grow Contact: 
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s  Enrollment in Help Me Grow (Early Intervention, IDEA, Part C)  DATE:      /      /       
(transition to Part B at 3 years of age) 


 Receiving any other intervention/therapy services ______________ 
 Ongoing audiologic monitoring of hearing aid fit and for progression of hearing loss 


Medical Evaluations to determine etiology and identify related conditions 
 Ophthalmology (annually)      /      /       


 Genetics      /      /       


 Developmental pediatrics, neurology, cardiology, and nephrology (as needed)      /      /       


     


MN Hands & Voices: 


      


Other: 


      


 
(a) In screening programs that do not provide Outpatient Screening, infants will be referred 


directly from Inpatient Screening to Pediatric Audiologic Evaluation.  Likewise, infants at 
higher risk for hearing loss, or loss to follow-up, also may be referred directly to Pediatric 
Audiologic Evaluation. 


(b) Infants who fail the screening in one or both ears should be referred for further screening 
or Pediatric Audiologic Evaluation. 


(c) Includes infants whose parents refused initial or follow-up hearing screening.  


OAE = Otoacoustic Emissions 
AABR = Automated Auditory Brainstem Response 
ABR = Auditory Brainstem Response 
IDEA = Individuals with Disabilities Education Act 
EHDI = Early Hearing Detection & Intervention


Rev. 04/2013 


Community & Family Health 
Newborn & Child Follow-up 
PO Box 64882 
St. Paul, MN 55164-0882 
Phone: 651-201-3650 
TDD: 651-215-8980 
www.health.state.mn.us 
 


 


 



http://www.health.state.mn.us/





Health Care Home Management from Birth to 36 Months for Infants with a Confirmed Hearing Loss


History and Examination 


 Coordinate audiologist visits.  Review the audiologist’s report that 
confirms the diagnosis of hearing loss with the parents.  Encourage 
follow-up with an audiologist with pediatric expertise.  A list of 
audiologists is available through the State Newborn Screening 
Program (651) 201-5466/ (800) 664-7772. Refer for regular audiologic 
evaluation based on audiologist’s/ otolaryngologist’s 
recommendations.  Sometimes hearing loss is progressive; unilateral 
loss can become bilateral; mild can become severe. 


 Review child and family history 


 Evaluate for genetic or syndromic etiologies.  Assess for other 
physical findings.  About half of newborns with hearing loss have a 
genetic cause, some associated with syndromes.  The most common 
organs involved are eyes, heart, kidneys, thyroid, and bones.  If you 
suspect a syndrome, consider referral to a geneticist and/or 
appropriate sub-specialist such as: 


o An otolaryngologist with pediatric hearing training.  He/she will 
evaluate for causes of hearing loss; some causes can be 
treated surgically. 


o An ophthalmologist with pediatric experience. 


 Ensure early intervention.  Refer to Help Me Grow at 1-866-693-
4769.  Research shows typical or near-typical language development 
in children who receive intervention before 6 months of age.  


 Monitor middle ear status.  This is especially critical in children with 
confirmed hearing loss as middle ear effusion may further compromise 
hearing. 


 Maintain scheduled well-child visits and immunizations. 


 Precautions for children with cochlear implants.  Children with 
cochlear implants may be at higher risk for meningitis.  Make sure they 
are up to date on their Haemophilus influenzae type b and 
pneumococcal immunizations.  Refer to 
www.CDC.gov/ncbddd/ehdi/cochlear/ for recommendations. 


 
MDH EHDI Guidelines for MN Pediatric Health Care Home Providers: 
 
http://www.improveehdi.org/wi/library/files/MDH%20Medical%20Guidelines%282%29.pdf  
 
 
 
 
 
 


Working with Families 


 Family support.  Be aware that many families will experience the 
same grief that accompanies other significant diagnoses of the 
newborn.  Families need the emotional support of other families.  The 
statewide Hands & Voices Program may provide family to family 
support.  In addition, they may benefit from contact with people who 
are deaf or hard of hearing.  Provide the family with names of state or 
local organizations that provide information and support. A “New 
Parent Packet” and resource directory are available from MN Hands & 
Voices at 651-265-2435; 866-261-0857  
http://www.mnhandsandvoices.org/ 


 Help Me Grow (Early intervention).  Discuss the importance of early 
intervention.  Children who receive qualified and ongoing intervention 
before 6 months of age may, in many cases, maintain language 
development commensurate with their cognitive abilities through the 
age of five years.  Delayed intervention can result in significant delays 
in communication and language skills, including reading.  There is no 
advantage in delaying intervention. 


o There are many intervention options and strategies that may be 
appropriate for children who are deaf or hard of hearing or their 
families. 


o Communication options for families include American Sign 
Language, Auditory/Oral approaches, as well as a blending of 
varied communication methods based on the child’s needs and 
family’s goals.  All forms of communication may be used alone 
or with an amplification device. 


o Amplification devices include hearing aids, which may be fitted 
in infants as young as a few weeks, and cochlear implants, 
which may be implanted at 12 months of age. 


 Parent bonding.  Parents may need support in bonding with their 
infant/young child; encourage parents to hug, hold, smile, and even 
sing and talk to their baby -- all attention given with love is beneficial. 


 Language and auditory skills assessment.  Assure that the child’s 
language, communication and auditory skills are assessed by people 
with the qualification and experience to do so. 


 Amplification.  If the child is using amplification devices, make sure 
they are worn continuously while awake.  Ensure the parents know 
how to use the devices. 


Adapted from a document created by: 



http://www.cdc.gov/ncbddd/ehdi/cochlear/

http://www.improveehdi.org/wi/library/files/MDH%20Medical%20Guidelines%282%29.pdf



		Service Provider Contact Information

		     






Most children hear and listen to sounds from birth. They 


learn to talk by imitating the sounds around them and 


the voices of their parents and caregivers. But that’s not 


true for all children. In fact, about two or three out of 


every 1,000 children in the United States are born deaf 


or hard-of-hearing. More lose their hearing later during 


childhood. Many of these children may need to learn 


speech and language differently, so it’s important to 


detect deafness or hearing loss as early as possible. 


For this reason, universal newborn hearing screening 


programs currently operate in all U.S. states and most of 


the territories. With help from the federal government, 


every state has established an Early Hearing Detection 


and Intervention program as part of its public health 


system. As a result, more than 95 percent of babies 


have their hearing screened soon after they are born.  


When will my baby’s hearing be 
screened?


Your baby’s hearing should be screened before he or 


she leaves the hospital or birthing center. If you and 


your baby are already home and you haven’t been told 


the results of the hearing screening, ask your doctor. 


If the results indicate your baby may have hearing 


loss, it’s important to work with your doctor to make 


an appointment with a hearing expert, called an 


audiologist (aw-dee-AH-luh-jist), to perform a more 


thorough hearing test before your baby is 3 months old.


How will my baby’s hearing be 
screened?


Two different tests are used to screen for hearing loss 


in babies. In both tests, no activity is required from 


your child other than lying still.


• The otoacoustic emissions (OAE) test shows 


whether parts of the ear respond properly to sound. 


During this test, a soft sponge earphone is inserted 


into your baby’s ear canal and emits a series of 


sounds to measure an “echo” response that occurs 


in normal hearing ears. If there is no echo, it could 


indicate hearing loss.


• The auditory brain stem response (ABR) test 


checks how the auditory brain stem (the part of the 


nerve that carries sound from the ear to the brain) 


and the brain respond to sound by measuring their 


electrical activity as your child listens. During this 


test, your baby wears small earphones in the ears 


and electrodes on the head. Your baby might be 


given a mild sedative to keep him or her calm and 


quiet during the test. 


If your child doesn’t respond consistently to the sounds 


presented during either of these tests, your doctor 


will suggest a follow-up hearing screening and a 


referral to an audiologist for a more comprehensive 


hearing evaluation. If hearing loss is confirmed, it’s 


important to consider the use of hearing devices and 


other communication options before your baby is 6  


months old.


NIDCD Fact Sheet
It’s Important to Have
Your Baby’s Hearing Screened
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If my child has hearing loss, can hearing 
be improved?


A variety of assistive devices and strategies are helpful 


for children who are hard-of-hearing. Some examples 


of these devices are listed here. An audiologist can 


help you determine whether these or other devices will 


help your child.


• hearing aids are devices that make sounds louder. 


They are worn in or behind the ear and come in 


several different shapes and sizes. Hearing aids can 


be used for varying degrees of hearing loss from 


mild to severe. An audiologist will fit a hearing aid 


that will work best for your child’s degree of loss. 


Hearing aids can be expensive, so you’ll want to find 


out whether they have a warranty or trial period. 


You’ll also want to talk with your insurance provider 


to understand what, and how much, it will pay for. 


To learn more about different types of hearing aids, 


read the NIDCD fact sheet Hearing Aids.


• cochlear implants are small electronic devices that 


help provide a sense of sound to people who are 


profoundly deaf or hard-of-hearing. They consist 


of a microphone worn just behind the ear, which 


picks up sound from the environment; a speech 


processor, which selects and arranges the sounds; 


a transmitter and receiver/stimulator, which receive 


signals from the speech processor and convert 


them into electric impulses; and an implanted 


electrode array, which collects the impulses from the 


stimulator and sends them to the auditory nerve.


 Not all children who have hearing loss should get 


cochlear implants. Doctors and hearing experts 


think they’re best for children who have such severe 


hearing loss that they can’t benefit from hearing 


aids. Some doctors now recommend the use of two 


cochlear implants, one for each ear, to help children 


identify the directions of sounds. To learn more, 


read the NIDCD fact sheet Cochlear Implants.
 


Why is it important to have my baby’s 
hearing screened early?


The most important time for a child to learn language 


is in the first 3 years of life. In fact, children begin 


learning speech and language in the first 6 months of 


life. Research suggests that children with hearing loss 


who get help early develop better language skills than 


those who don’t. The earlier you know about a child’s 


hearing loss, the sooner you can make sure your child 


benefits from strategies that will help him or her learn 


to successfully communicate.


How can I recognize if my child 
develops hearing loss later in 
childhood?


Even though the screening tests are designed to detect 


hearing loss as early as possible, some children may 


not develop hearing loss until later in childhood. In 


those instances, parents, caregivers, or grandparents 


are often the first to notice. This means that, even 


if your baby has passed the hearing screening, you 


should still continue to look for signs that your baby is 


hearing well.


For example, during the first year, notice whether 


your baby reacts to loud noises, imitates sounds, and 


begins to respond to his or her name. When your 


child is age 2, ask yourself whether he or she makes 


playful sounds with his or her voice, imitates simple 


words, and enjoys games like peek-a-boo and pat-a-


cake. Is he or she using two-word sentences to talk 


about and ask for things? When your child is age 3, 


notice whether he or she begins to understand “not 


now” and “no more” and follows simple directions. 


The NIDCD fact sheet Your Baby’s Hearing and 
Communicative Development Checklist is a handy 


reference for children from birth to 5 years of age. If 


for any reason you think your child is not hearing well, 


talk to your doctor. 


NIDCD Fact Sheet
It’s Important to Have
Your Baby’s Hearing Screened
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 As children get older, many other devices are 


available to help their hearing. Some devices help 


children hear better in a classroom. Others make 


talking on the phone or watching television easier. 


For example, induction loop systems and FM 


systems can help eliminate or reduce distracting 


noises and make it easier to hear individual voices 


in a crowded room or group setting. Others, such 


as personal amplifiers, are better for one-on-one 


conversations.


How can I help my child communicate? 


There are a variety of ways to help children with 


hearing loss express themselves and interact with 


others. The main options are listed below. The option 


you choose will depend on what you think is best 


for your child. Find out as much as you can about all 


of the choices, and ask your doctor to refer you to 


experts if you want to know more.


• Auditory-oral and auditory-verbal options 
combine natural hearing ability and hearing devices 


such as hearing aids and cochlear implants with 


other strategies to help children develop speech and 


English-language skills. Auditory-oral options use 


visual cues such as lipreading and sign language, 


while auditory-verbal options work to strengthen 


listening skills.


• American sign language (Asl) is a language 


used by some children who are deaf and their 


families. ASL consists of hand signs, body 


movements, and facial expressions. ASL has its 


own grammar and syntax, which are different from 


English, but it has no written form. 


• cued speech is a system that uses handshapes 


along with natural mouth movements to represent 


speech sounds. Watching the mouth movements 


and the handshapes can help some children learn to 


speech-read English; this is especially important in 


discriminating between sounds that look the same 


on the lips. 


• signed English is a system that uses signs to 


represent words or phrases in English. Signed 


English is designed to enhance the use of both 


spoken and written English. 


• combined options use portions of the various 


methods listed above. For example, some deaf 


children who use auditory-oral options also learn 


sign language. Children who use ASL also learn to 


read and write in English. Combined options can 


expose children who are deaf or hard-of-hearing to 


many different ways to communicate with others. 
 


Will my child have a tough time in 
school?


Just like other children, children who are deaf or 


hard-of-hearing can develop strong academic, social, 


and emotional skills and succeed in school. You can 


do a lot to make sure this happens. Find out how 


your school system helps children with hearing loss. 


With your input, your child’s school will develop an 


Individualized Education Program for your child. 


Explore programs outside of school that may help 


you and your child, and talk with other parents who 


have already dealt with these issues. Remember, the 


Individuals with Disabilities Education Act ensures that 


children with hearing loss receive free, appropriate, 


early intervention services from birth throughout 


the school years. Consult the U.S. Department of 


Education, along with other resources below.
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NIDCD supports and conducts research and research training on the 
normal and disordered processes of hearing, balance, smell, taste, 
voice, speech, and language and provides health information, based 
upon scientific discovery, to the public.
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NIDCD Fact Sheet: It’s Important to Have Your Baby’s 
Hearing Screened


NIH Publication No. 11-4968
May 2011


For more information, contact:


NIDCD Information Clearinghouse
1 Communication Avenue
Bethesda, MD 20892-3456
Toll-free Voice:  (800) 241-1044


Toll-free TTY:  (800) 241-1055


Fax:   (301) 770-8977
E-mail:   nidcdinfo@nidcd.nih.gov
Internet:   http://www.nidcd.nih.gov


The NIDCD Information Clearinghouse is a service of the 
National Institute on Deafness and Other Communication 
Disorders, National Institutes of Health, U.S. Department 
of Health and Human Services.


Where can I get more information?


The NIDCD maintains a directory of organizations 


that provide information on the normal and 


disordered processes of hearing, balance, smell, taste, 


voice, speech, and language. Please see the list of 


organizations at http://www.nidcd.nih.gov/directory.


Use the following keywords to help you search for 


organizations that can answer questions and provide 


printed or electronic information on infant hearing 


screening:


• Newborn hearing screening 


• Early identification of hearing loss in children 


• Hereditary hearing loss


For more information, additional addresses and phone 


numbers, or a printed list of organizations, contact:


nidcd information clearinghouse


1 Communication Avenue


Bethesda, MD 20892-3456


Toll-free Voice: (800) 241-1044


Toll-free TTY: (800) 241-1055


Fax: (301) 770-8977


E-mail: nidcdinfo@nidcd.nih.gov
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Hearing Screening
Coding Fact Sheet for Primary Care Pediatricians


While coding for hearing screening is relatively straightforward, ensuring that appropriate payment is received for
such services is a more complicated matter. This Coding Fact Sheet will provide you with a guide to coding for
pediatric hearing screening. While we have provided you with some suggested codes, it should be noted that payer
recognition of codes might vary. Strategies and a template letter for pediatric practices to handle payer denials and
contractual issues are provided in “Denial Management and Contract Negotiation for Hearing Screening Services”
(Appendix A).


Diagnosis Codes
International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) Codes


Commonly Reported Diagnosis Codes Related To Primary Care Pediatricians & Hearing Loss
389.00 Conductive hearing loss, unspecified
389.10 Sensorineural hearing loss, unspecified
389.11 Sensorineural hearing loss, bilateral
389.12 Neural hearing loss, bilateral
389.14 Central hearing loss, bilateral
389.15 Sensorineural hearing loss, unilateral
389.16 Sensorineural hearing loss, asymmetrical
389.18 Sensorineural hearing loss of combined types, bilateral
389.2 Mixed conductive and sensorineural hearing loss
389.9 Unspecified hearing loss


Other Diagnosis Codes Related To Hearing Loss
Nervous System and Sense Organs
380.10 Infective otitis externa, unspecified
380.12 Acute swimmers’ ear
380.4 Impacted cerumen
381.10 Chronic serous otitis media, simple or unspecified
381.4 Nonsuppurative otitis media, not specified as acute or chronic
381.81 Dysfunction of Eustachian tube
382.00 Acute suppurative otitis media without spontaneous rupture of ear drum
382.01 Acute suppurative otitis media with spontaneous rupture of ear drum
382.3 Unspecified chronic suppurative otitis media
384.01 Bullous myringitis
384.20 Perforation tympanic membrane, unspecified
386.30 Labryinthitis, unspecified
388.30 Tinnitus
388.60 Otorrhea, unspecified
388.70 Otalgia, unspecified


Congenital Anomalies
744.3 Unspecified anomaly of the ear


Injury and Poisoning
872.61 Open wound of ear; ear drum
931 Foreign body in ear
994.6 Motion sickness


 







Symptoms, Signs, and Ill-Defined Conditions
780.4 Dizziness and giddiness (vertigo NOS)
784.40 Voice disturbance, unspecified


784.49 Voice disturbance; other (change in voice/dysphonia/hoarseness/hypernasality/hyponasality)
784.5 Other speech disturbance (dysarthria/dysphasia/slurred speech)


796.4 Other abnormal clinical findings
796.6 Abnormal findings on neonatal screening


Other
NOTE: The ICD-9-CM codes below are used to deal with occasions when circumstances other than a disease or
injury are recorded as “diagnoses” or “problems.” Some carriers may request supporting documentation for the
reporting of V codes.


V12.40 Personal history of unspecified disorder of nervous system and sense organs
V12.42 Personal history of infections of the central nervous system
V12.49 Personal history of other disorders of nervous system and sense organs
V41.2 Problems with hearing
V41.3 Other ear problems
V45.89 Other postprocedural status
V49.89 Other specified health conditions influencing health status
V58.69 Long-term (current) use of other medications
V62.89 Other psychological or physical stress not elsewhere classified; other
V62.9 Unspecified psychosocial circumstance
V65.19 Other person consulting on behalf of another person
V65.49 Other specified counseling
V72.11 Encounter for hearing examination following failed hearing screening
V72.19 Other examination of ears and hearing


 







Procedure Codes
Current Procedural Terminology (CPT©) Codes


Commonly Reported Procedure Codes Related To Primary Care Pediatricians & Hearing Loss
92551 Screening test, pure tone, air only
92552 Pure tone audiometry (threshold); air only
92567 Tympanometry (impedance testing)
69200 Removal of foreign body from external auditory canal; without general anesthesia
69210 Removal impacted cerumen (separate procedure); one or both ears
69420 Myringotomy including aspiration and/or eustachian tube inflation
92587 Evoked otoacoustic emissions; limited (single stimulus level, either transient or distortion products)


Health and Behavior Assessment/Intervention Codes
These codes cannot be reported by a physician nor can they be reported on the same day as Preventive Medicine
Counseling codes (99401-99412).


96150 Health and behavior assessment (eg, health-focused clinical interview, behavioral observations,
psychophysiological monitoring, health-oriented questionnaires), each 15 minutes face-to-face with
the patient; initial assessment


96151 Health and behavior assessment (eg, health-focused clinical interview, behavioral observations,
psychophysiological monitoring, health-oriented questionnaires), each 15 minutes face-to-face with
the patient; re-assessment


The focus of the assessment is not on mental health but on the biopsychosocial factors important to physical
health problems and treatments.


96152 Health and behavior intervention, each 15 minutes, face-to-face; individual
96153 Health and behavior intervention, each 15 minutes, face-to-face; group (2 or more patients)
96154 Health and behavior intervention, each 15 minutes, face-to-face; family (with patient present)
96155 Health and behavior intervention, each 15 minutes, face-to-face; family (without patient present)


The focus of the intervention is to improve the patient’s health and well-being utilizing cognitive, behavioral, social,
and/or psychophysiological procedures designed to ameliorate the specific hearing-related problems.


 







Healthcare Common Procedural Coding System
(HCPCS) Level II Procedure and Supply Codes
CPT codes are also known as Healthcare Common Procedure Coding System (HCPCS) Level I codes. The Healthcare
Common Procedure Coding System also contains Level II codes. These Level II codes (commonly referred to as
HCPCS “hick-picks” codes) are national codes that are included as part of the Health Insurance Portability and
Accountability Act of 1996 (HIPAA) standard procedural transaction coding set along with CPT codes.


HCPCS Level II codes were developed to fill in the gaps in the CPT nomenclature. While they are reported in the
same way as a CPT code, they consist of one alphabetic character (A-V) followed by four digits. In the past,
insurance carriers did not uniformly recognize HCPCS Level II codes. However, with the advent of HIPAA, carrier
software systems must now be able to recognize all HCPCS Level I (CPT) and Level II codes.


HCPCS Hearing Services Codes
S9445 Patient education, not otherwise classified, nonphysician provider, individual, per session
S9446 Patient education, not otherwise classified, nonphysician provider, group, per session


T1023 Screening to determine the appropriateness of consideration of an individual for participation in
specified program, project, or treatment protocol, per encounter


T1027 Family training and counseling for child development, per 15 minutes
T1028 Assessment of home, physical, and family environment, to determine suitability to meet patient’s


medical needs
T2022 Case management, per month
T2023 Targeted case management, per month
T2024 Service assessment/plan of care development, waiver


V5008 Hearing screening


V5362 Speech screening
V5363 Language screening
V5364 Dysphagia screening


 







Vignettes
Vignette #1
5-year-old male established patient presenting for pre-kindergarten health assessment, fails to pass the hearing
screen, using a pure tone audiometer at the 30 decibels (dB) level from 500 to 4000 Hertz (Hz) in the left ear. He has
a history of three ear infections in his second year. Tympanometry is normal for both ears, indicating no evidence
of middle ear effusion. Parents deny any behaviors that would suggest hearing loss (does not turn up the TV,
appears to hear voice commands, and does not speak loudly).


How is this service reported?
CPT Coding:
99393 Preventive medicine service, established patient; late childhood (age 5 through 11 years)
92551 Screening test, pure tone, air only
92567 Tympanometry (impedance testing)


ICD-9-CM Coding:
V20.2 Routine infant or child health check Link to 99393
389.9 Unspecified hearing loss Link to 92551 and 92567


Note: Contrary to CPT guidelines, some payors may inappropriately bundle the screening audiometry service(s)
with the preventive medicine evaluation and management (E/M) code.


Health assessment should include information pertinent to hearing loss such as prenatal or perinatal risk factors,
family history of hearing loss under 30 years of age, physical stigmata related to hearing loss.


The patient is then referred to an audiologist proficient in hearing testing of children for diagnostic testing.
Audiologist report for pure tone audiometry (air and bone) and sound booth testing indicates he has sensorineural
hearing loss at 50dB in the left ear and normal hearing at 20 dB in the right ear; his left ear speech threshold is 40
dB and right ear speech threshold is 15 dB.


How is this service reported?
CPT Coding:
92553 Pure tone audiometry (threshold); air and bone
92555 Speech audiometry threshold


ICD-9-CM Coding:
389.15 Sensorineural hearing loss, unilateral Link to 92553 and 92555


Pediatrician counsels parents for 15 minutes on the audiological diagnostic testing results, reviews possible
etiologies for unilateral hearing loss, provides information on the effects of unilateral hearing loss on classroom
learning, and refers the patient to an otolaryngologist.


How is this service reported?
CPT Coding:
99213 Office or other outpatient visit, established patient (greater than 50 percent of visit spent counseling


and code 99213 has a typical time of 15 minutes)


ICD-9-CM Coding:
389.15 Sensorineural hearing loss, unilateral Link to 99213


Note: Otolaryngologist may request CT of left ear or BAER (ABR) testing. Patient should be considered for unilateral
amplification in the classroom setting to reduce possible learning barrier.


 







Vignette #2
An infant is born to parents who both have hearing loss greater than 90 dB. The newborn hearing screen is normal,
with no indication of hearing loss. There is a significant family history of congenital hearing loss in both families.
Patient is recommended by the hospital hearing screener for repeat hearing testing at 6 months.


How is this service reported?
CPT Coding:
92587 Evoked otoacoustic emissions; limited (single stimulus level, either transient or distortion products)


ICD-9-CM Coding:
V72.19 Other examination of ears and hearing Link to 92587


Note: Payers may inappropriately bundle this procedure into the hospital care E/M code.


Six months later, patient sees hospital screener for repeat hearing testing. Options might include automated brain
response (auditory evoked potentials) versus sound booth testing as OAE testing not possible in the active child.
Because of the family history, parents are offered a referral to a geneticist for testing for the Connexin 26 gene and
subsequent genetic counseling. Referral to an early intervention agency is provided so communication issues can
be addressed as parents sign only and have no oral speech.


How is this service reported?
CPT Coding:
92586 Auditory evoked potentials for evoked response audiometry and/or testing of the central nervous


system, limited or
92551 Screening test, pure tone only


ICD-9-CM Coding:
V72.19 Other examination of ears and hearing Link to 92586 or 92551


Physician sees patient to confirm audiological screening results. Recommends genetic assessment for Connexin
gene for future pregnancy planning. Recommends family seek early intervention services to address
communication issues for deaf parents who sign only and a hearing child.


How is this service reported?
CPT Coding:
99213 Office or other outpatient visit, established patient, problem focused/low complexity


ICD-9-CM Coding:
V65.40 Other counseling, not otherwise specified Link to 99213


 







Vignette #3
An infant who was referred following an abnormal otoacoustic emission hearing test also fails diagnostic testing at
age 5 weeks for both OAE and ABR. ABR indicates a pure tone threshold at about 80dB in both ears; hearing aids
may improve auditory acuity. The parents have normal hearing.


How is this service reported?
CPT Coding:
92558 Evoked acoustic emissions, comprehensive or diagnostic testing
92585 Auditory evoked potentials, for evoked response audiometry and or testing of the central nervous


system, comprehensive


ICD-9-CM Coding:
389.11 Sensory hearing loss, bilateral Link to 92558 and 92585


Patient requires a medical workup for congenital hearing loss. History should assess prenatal or perinatal causes,
family history of hearing loss, examination for stigmata associated with hearing loss, genetic testing, EKG (CPT code
93000), and ENT and ophthalmological exams.


How is this service reported?
CPT Coding:
99215 Office or other outpatient visit, established patient, comprehensive/high complexity


ICD-9-CM Coding:
389.11 Sensory hearing loss, bilateral Link to 99215


At the 8-week well exam the parents inquire about the next steps to eventually obtaining a cochlear device so the
patient can have oral communication. They want to know what is done during the waiting period for the cochlear
implant to communicate effectively with their infant and whether there are any additional referrals to other
physicians or studies needed.


How is this service reported?
CPT Coding:
99391 Preventive medicine service, established patient; infant (age under 1 year)
9921x-25 Office or other outpatient visit, established patient (code level selected from 99211-99215 family
depending on key components met or time spent counseling), appended with modifier 25 (significant, separately
identifiable E/M service by same physician on same day of the procedure or other service)


ICD-9-CM Coding:
V20.2 Routine infant or child health check Link to 99391
V65.40 Other counseling, not otherwise specified Link to 9921x-25
389.11 Sensory hearing loss, bilateral Link to 9921x-25


Patient needs referral to area cochlear implant service, early intervention agency to facilitate nonverbal
communication pending cochlear implant by 3 months, and CT scan of ears to assess inner ear anatomy.
Otolaryngologist and audiologist should refer patient for auditory amplification by age 6 months.


CPT Coding:
69930 Cochlear device implantation, with or without mastoidectomy


ICD-9-CM Coding:
389.11 Sensory hearing loss, bilateral Link to 69930
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Minnesota Newborn Screening Program


ROLE OF HEALTHCARE PROVIDER


Hearing loss is currently the most common birth defect in America with approximately 1-3 out of every 1,000 
babies born with some degree of hearing loss each year. This statistic, combined with the realization that 
early diagnosis and intervention has a dramatic, positive impact on communication and overall development, 
has led to an expansion of newborn hearing screening in the past decade. Indeed, universal newborn hearing 
screening is now a standard of care throughout the United States, and has helped reduce the average age 
of identification of infants with hearing loss, allowing health care professionals to prevent or minimize 
communication and developmental delays. Success, however, depends largely on the provision of timely and 
effective diagnostic and intervention services. 1


Primary care providers across the United States play a vital role in helping to identify hearing loss in infants 
as soon as possible. Newborns and parents are seen regularly by their pediatricians or family physicians, 
putting these professionals in a unique position to educate families after hearing screening and to promote 
follow-up, make appropriate referrals, and provide support. In order to be most effective after an infant does 
not pass their hearing screen, providers must be knowledgeable in current best practices for diagnosis and 
intervention and understand the implications of late-identified hearing loss on language and development. 


Families look to primary physicians for answers and direction at each stage of the early hearing detection and 
intervention process. The following materials were put together to update providers regarding evidence-based 
practice guidelines, current protocols, and resources available to families in Minnesota.
 


1 Moeller, While, & Shisler. (2006). Primary Care Physicians’ Knowledge, Attitudes, and Practices Related to Newborn 
Hearing Screening. Pediatrics: 118; 1357-1370.


“The primary care physician must assume responsibility to 
ensure that audiological assessment is conducted on infants 
who do not pass screening and must initiate referrals for 
medical specialty evaluations necessary to determine the 
etiology of the hearing loss.”


          American Academy of Pediatrics, 2007







NEWBORN HEARING SCREENING PROGRAM OVERVIEW


In 2007, universal newborn hearing screening became mandatory in Minnesota. This legislation required 
the Minnesota Department of Health (MDH) to take a more active role in hearing screening and follow-up. 
The Newborn Hearing Screening Program is a comprehensive and coordinated system that assists hospitals, 
healthcare providers, and audiologists in assuring that babies have their hearing screened before discharge, 
follow-up of non-passing results is initiated, and diagnosis made as soon as possible (before 3 months of age). 
 
Minnesota Newborn Hearing Screening Program goals include:


Other duties of the Minnesota Newborn Hearing Screening Program include:


Hearing is essential for adequate development of speech and language. The earlier that hearing loss is found, 
the sooner babies and their families can be helped. 


In Minnesota, we strive towards raising the bar for screening, 
tracking, follow-up, and reporting.


•   All newborns will be screened for hearing loss before hospital discharge.


•   All newborns who do not pass their newborn screen will be rescreened 
    and/or have a diagnostic audiological evaluation as soon as possible. 


•   Identify congenital hearing loss by 3 months of age so speech and
     language delays can be avoided.


•   Enroll children with permanent hearing loss in early intervention by 6
     months of age.


•   Ensure infant is being seen by a primary provider.


•   Facilitate referrals and follow-up of non-passing hearing screen results.


•   Utilize comprehensive tracking system to minimize loss to follow-up.


•   Provide educational tools to families and providers on hearing loss and
    screening.


Minnesota Newborn Screening Program








MINNESOTA EARLY HEARING DETECTION AND 
INTERVENTION (EHDI) PROGRAM 


Guideline for Organization and Administration of 
Universal Newborn Hearing Screening Programs in the 
Well Baby Nursery 
Approved May, 2008


 


Introduction 
The goal of an Early Hearing Detection and Intervention (EHDI) Program is to identify 
and provide effective intervention for newborns and infants with permanent childhood 
hearing loss and those at risk for hearing loss that may affect health, communication, 
learning and development. To achieve this goal, Minnesota law (Minnesota Statute 
144.966) requires that a hearing screen be performed on all newborns prior to hospital 
discharge or within one month if not a hospital birth. National standards specify that 
screening should be completed as soon as possible, and no later than one month of age; 
hearing loss should be clinically diagnosed as soon as possible, and no later than 3 
months of age and intervention initiated as soon as possible, and no later than 6 months 
of age.  With prompt referral and follow-up, Minnesota children have an opportunity to 
receive appropriate care and services even earlier.  


Because of the importance of early identification of hearing loss, all screening, follow-up, 
and tracking procedures must at a minimum be consistent with current Minnesota 
statutory requirements. This document provides recommended guidelines for newborn 
hearing screening programs for infants in the Well Baby Nursery. Please see separate 
document regarding hearing screening guidelines for infants in the Special Care Nursery 
or Neonatal Intensive Care Unit (NICU). Additional resources are available from the 
Minnesota Department of Health (MDH) to assist hospitals and hearing screeners with 
specific issues of program development and management such as training, supervision, 
equipment options, and quality assurance issues 
(www.health.state.mn.us/newbornscreening).  


Child and Family-Centered Communication  


Minnesota statute requires hospitals to present information to parents that covers the 
following topics: 


• Potential risks and effects of hearing loss 


• Benefits of early detection and intervention 
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• Nature of the screening procedure   


• Applicable costs of screening procedure  


• Parental option to have screening performed but to request that test results be 
destroyed by the MDH 


• Parental option to refuse screening 


Best practice would also include providing the following to parents:  


• Prevalence of and risk factors for permanent childhood hearing loss (Appendix A) 


• Possibility of late or progressive onset of hearing loss, including otitis media  


• Developmental milestones for speech, language, and hearing (Appendix B) 


Personnel  


Screening may be performed by trained personnel including the following:  
• Audiologists, audiological technicians/assistants  
• Nurses  
• Nursing assistants 
• Other trained medical personnel  


Although licensed audiologists do not need to conduct the actual hearing screening, 
audiologists are uniquely qualified to develop and implement all aspects of an EHDI 
program. Hospital screening programs benefit from direct access to audiological 
consultation to address screening criteria, quality assurance, follow-up assessment and 
intervention services. 


Training


Training qualified screeners is an ongoing process. Training typically includes three 
phases: initial training and demonstration of skills, ongoing quality assurance, and 
refresher training. Resources for training may include experienced screening program 
managers and/or local licensed clinical and educational audiologists.  


Initial training content is based on current best practice procedures as reported in 
professional literature. Assuring competent screeners is a critical component for every 
screening program. Training components include the following:  


• Competency-based demonstration of trainees’ performance in the nursery 
environment;  


• Periodic observation of each screener in the nursery environment by a skilled 
professional such as an audiologist and/or program manager;  


• Annual staff refresher training, with individual training available as needed.  
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Equipment


Screening programs must use objective physiological screening methods such as 
Automated Auditory Brainstem Response (AABR) or otoacoustic emissions (DPOAEs or 
TOAEs) that do not require a behavioral response from the infant. OAE and AABR have 
proven to be effective screening measures.  All equipment must meet technical 
specifications, calibration standards, and hospital safety standards. 


Stimulus Parameters  


TOAEs should be measured in response to a click at approximately 80dBSPL (78-
82dBSPL).  DPOAEs should be measured in response to a series of paired tones (f1 and 
f2), with a ratio of 1.22 at a moderate level, where L1/L2=  65/55dBSPL.   


Newborn screening AABRs typically are evoked using click stimuli at 30 to 35dBnHL at 
a moderate stimulus rate. Non-automated ABR testing is NOT recommended for 
newborn hearing screening programs in hospital nurseries due to issues of potential 
operator error and significant time/cost effectiveness issues.  


Default stimulus parameters of either OAE or AABR equipment should be reviewed by 
skilled professionals such as a consulting audiologist or MDH audiologist to assure they 
are appropriate or to adjust them to be in accordance with clinically accepted national 
practices.


Pass/Refer Criteria 


OAE 


Manufacturer’s pass/fail criteria should be reviewed by the consulting audiologist or 
MDH audiologist and should be in accordance with clinically accepted national practices.  
Typical passing criteria for TOAE’s include overall reproducibility greater than 50%, at 
least 50 low noise samples collected, stimulus stability of 75% or greater, and responses 
present at least 6dB above noise floor for at least three of the five test frequencies, with 
4000Hz a mandatory passing frequency. Typical passing criteria for DPOAEs requires 
absolute response amplitude of at least –6dB and responses at least 6dB above the noise 
floor at three or more of the test frequency bands, with the 4000Hz region a mandatory 
passing frequency. 


AABR 


• Screening AABR pass criteria for newborns typically require repeatable Wave V 
evoked responses to clicks at ≤35 dB nHL for each ear, within specific latency 
parameters. Once again the consulting audiologist or MDH audiologist should 
review the default pass/fail criteria for the specific AABR equipment used to 
ensure compliance with accepted national practices. 
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A quality screening program benefits from incorporating new and improved evidence-
based technologies and procedures as they become available. 


Hearing Screening Protocol 
The purpose of a screening test is to identify those infants at risk for hearing loss who 
need further testing. A screening test is not a diagnosis. A referral rate of 4% or less in 
the hospital nursery is considered acceptable.   


INITIAL HEARING SCREENING 


The initial hearing screening is the first hearing screening performed on an infant after 
birth.  The initial screening is preferably performed 12 hours or more after birth. The 
screening may be performed sooner if needed; however, a higher referral rate may occur 
due to residual birthing debris in the ear canal. For infants who fail the initial screen, 
hospitals should attempt to re-screen the infant prior to discharge. Inpatient hearing 
screening will consist of no more than two attempts using the same screening technique 
on each ear, assuming the infant is in an appropriate state for testing and there are neither 
equipment problems nor environmental interference during the test.  The likelihood of 
obtaining a pass by chance alone is increased when screening is performed repeatedly.   


If an infant does not pass the hearing screening in one or both ears, hospital and medical 
staff are strongly encouraged to immediately schedule a follow-up hearing appointment. 


Documentation for Initial Hearing Screen 


Minnesota Statute 144.966 requires the following documentation: 


• Screening results need to be recorded in the infant’s medical record.  


• Screening results need to be communicated to the parents of the infant so that they 
are well-understood.   


• Screening results must be communicated to the infant’s primary care physician in 
writing and no later than 10 days following the date of testing.  


• Screening results must be reported to the MDH no later than 10 days following 
the date of testing.  


In order to improve follow-up for infants with failed hearing screens: 


• Families of infants who refer on the hearing screening should be provided with 
information about why their baby may not have passed the hearing screening and 
the importance of follow-up.  In addition, a follow-up appointment for hearing re-
screening or pediatric audiological evaluation should be scheduled.  


• For infants who refer, the primary care physician and MDH should be promptly 
notified of the follow-up hearing appointment to facilitate timely services. 
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OUTPATIENT RE-SCREENING   


If the infant does not pass the hospital hearing screening in one or both ears, she or he 
needs to have a re-screen completed as soon as possible and no later than one month of 
age.  It is ideal to allow 1-2 weeks for resolution of transient ear conditions to resolve 
before re-screening. Best practice would suggest that the following be included as part of 
the re-screening. 


• A complete history should be taken, including neonatal history, family history of 
childhood hearing loss, and the parents’ observations of their baby’s response to 
sounds at home.   


• Either AABR or OAE can be used for re-screening, regardless of which 
technology was used for the hospital hearing screening.   


• Both ears are re-screened even if only one ear failed the initial screening.  


• The re-screen should consist of a maximum of two attempts on each ear, 
assuming the infant is appropriately quiet for valid testing and there are neither 
equipment problems nor environmental interference during the test.  


Documentation for Outpatient Re-Screening  
• Screening results must be recorded in the infant’s medical record.  


• Screening results need to be clearly communicated to the parents of the infant.   


• Screening results must be communicated to the infant’s primary care physician in 
writing.  


• Screening results are reported to the MDH as required by MN Statute 144.966.   


• Families of infants who refer on the hearing re-screening will be provided with 
information about why their baby may not have passed the hearing screening and 
the importance of follow-up. In addition, a diagnostic audiology appointment 
should be scheduled. 


• For infants who refer, the primary care physician and the MDH should be 
promptly notified of the diagnostic audiology appointment to support timely 
services. 


 


TRANSFERS 


If an infant is transferred, the hospital that discharges the infant home is responsible for 
screening 
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NON-HOSPITAL BIRTHS 


According to MN statute 144.966, a physician, nurse, midwife, or other health 
professional attending a birth outside a hospital or institution shall provide information, 
orally and in writing, as established by the Department of Health, to parents regarding 
places where the parents may have their infant’s hearing screened and the importance of 
the screening. 


RE-ADMITS 


Infants re-admitted to the hospital during the first month of life with conditions 
associated with potential hearing loss (e.g., hyperbilirubinemia, meningitis, sepsis) need 
to have the hearing screen repeated prior to discharge. Because of the high incidence of 
neural hearing loss associated with significantly elevated bilirubin, these infants should 
be referred for audiological assessment to include ABR measures. 


Follow-up and Case Management
EHDI is part of a continuum of care that progresses from screening to assessment to 
amplification (if elected) to educational intervention. Assessment referrals need to be 
made to audiologists with expertise in pediatric physiological and behavioral assessment 
and management. See the Minnesota Department of Health (MDH) website for 
Audiology Regional Centers that provide pediatric diagnostic assessments and 
habilitation services in Minnesota (www.health.state.mn.us/newbornscreening).   


The National recommended time line for hearing screening and follow-up includes: 
complete screening no later than one month of age, assessment no later than three months 
of age, and amplification (if elected) and intervention no later than six months of age. 
With prompt referral and follow-up, Minnesota children will receive appropriate care and 
services even earlier.   


Middle Ear Effusion 


Although persistent middle ear effusion necessitates medical referral, which might 
delay the evaluation timeline several weeks, diagnostic audiological evaluation must 
not be repeatedly postponed solely due to middle ear dysfunction and should be 
completed before 3 months of age.  The information from the diagnostic audiological 
evaluation is valuable both in determining the extent of the effect of the middle ear 
condition on the infant’s hearing, and identifying whether an underlying sensorineural 
hearing loss exists, thereby impacting the course of both medical and educational 
intervention. 


Positive Risk Factor (JCIH 2007 clarification document) 


The timing and number of hearing re-evaluations for children with risk factors 
(Appendix A) should be customized and individualized depending on the relative 
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likelihood of a subsequent delayed-onset hearing loss.  Infants who pass the neonatal 
screening, but have a risk factor, should have at least one diagnostic audiology 
assessment by 24 to 30 months of age.  Early and more frequent assessment may be 
indicated for children with cytomegalovirus (CMV) infection, syndromes associated 
with progressive hearing loss, neurodegenerative disorders, trauma, or culture-
positive postnatal infections associated with sensorineural hearing loss; for children 
who have received ECMO or chemotherapy; and when there is caregiver concern or a 
family history of hearing loss.   


Without an adequate follow-up plan, even the best EHDI program is ineffective. Refer to 
the current Minnesota Department of Health (MDH) Infant Assessment and Pediatric 
Amplification Guidelines.  


QUALITY ASSURANCE


Components of a quality assurance program include data management, screener 
performance, site performance, outcome measures, and follow-up compliance. The goal 
of quality assurance is information management and accountability to the following 
stakeholders:  


• Family and the infant  


• Screeners  


• EHDI manager  


• Clinical and educational audiologist  


• Primary Care Provider (Medical Home)  


• Hospital  


• State of Minnesota  


• Otolaryngologists 


• Parents  


• Medical and Educational Specialists 


• Advocates  
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Appendix A 


RISK INDICATORS ASSOCIATED WITH PERMANENT 
CONGENITAL, DELAYED-ONSET, OR PROGRESSIVE HEARING 
LOSS IN CHILDHOOD 
Risk indicators that are marked with a " " are of greater concern for delayed-onset hearing 
loss.  


1. Caregiver concern  regarding hearing, speech, language, or developmental delay. 


2. Family history  of permanent childhood hearing loss.  


3. All infants with or without risk factors requiring neonatal intensive care for 
greater than 5 days, including any of the following: ECMO,  assisted ventilation, 
exposure to ototoxic medications (gentamicin and tobramycin) or loop diuretics 
(furosemide/Lasix).  In addition, regardless of length of stay: hyperbilirubinemia 
requiring exchange transfusion. 


4. In utero infections, such as CMV,  herpes, rubella, syphilis, and toxoplasmosis. 


5. Craniofacial anomalies, including those that involve the pinna, ear canal, ear tags, 
ear pits, and temporal bone anomalies. 


6. Physical findings, such as white forelock, that are associated with a syndrome 


known to include a sensorineural or permanent conductive hearing loss. 


7. Syndromes associated with hearing loss or progressive or late-onset hearing loss,  
such as neurofibromatosis, osteopetrosis, and Usher syndrome; other frequently 
identified syndromes include Waardenburg, Alport, Pendred, and Jervell and 
Lange-Nielson. 


8. Neurodegenerative disorders,  such as Hunter syndrome, or sensory motor 
neuropathies, such as Friedreich ataxia and Charcot-Marie-Tooth syndrome. 


9. Culture-positive postnatal infections associated with sensorineural hearing loss,  
including confirmed bacterial and viral (especially herpes viruses and varicella) 
meningitis. 


10. Head trauma, especially basal skull/temporal bone fracture  that requires 
hospitalization. 


11. Chemotherapy.   


 *  Risk factor references available in JCIH 2007 Position Statement 
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Appendix B 


Hearing & Speech Milestones 
 
Birth to 3 months  


 
 


• startles to loud sounds 


• quiets or smiles when spoken to 


• seems to recognize your voice and quiets if crying 


• increases or decreases sucking behavior in response to sound 


• makes pleasure sounds (cooing, gooing) 


• cries differently for different needs 


• smiles when sees you 


3 to 6 months • looks or turns toward a new sound 


• responds to changes in tone of voice 


• vocalizes excitement and displeasure 


• enjoys rattles and other toys that make sounds 


• babbling sounds more speech-like (such as ooh, aah, and ba-ba) 


6 to 12 months • enjoys games like peek-a-boo and pat-a-cake 


• responds to his/her own name, telephone ringing, someone's voice, 
even when not loud 


• knows words for common things (cup, shoe) and sayings ("bye-
bye") 


• imitates different speech sounds 


• starts to respond to requests such as "come here" 


• looks at things or pictures when someone talks about them 


• has one or two words (bye-bye, dada, mama). although they may 
not be clear 
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Appendix C 


HEARING SCREENING RESULT AND FOLLOW-UP PROCESS 
(a) Pass Both Ears, No Risk Indicators 


 Passes screen in both ears (AABR or OAE) 


 Does not have any risk indicators for hearing loss (see risk indicators in 
Appendix A.) 


 Parents receive information (oral and written, and culturally appropriate) 
regarding developmental milestones for auditory, speech, and language skills.  
In addition, parents should be encouraged to return for audiologic evaluation 
if their child is not meeting these milestones, of if they have any concerns 
about their child’s hearing at any point in the future.    


(b) Pass Both Ears, Positive Risk 
 Passes screen in both ears (AABR or OAE) 


 Infant has at least one risk indicator for hearing loss (see risk indicators for 
hearing loss, Appendix A, at the end of this document). 


 Infant is referred and scheduled for repeat hearing screen at three or six 
months of age with audiologist.   


 If infant’s hearing screen is normal at age three months, a complete 
audiological evaluation, using visual reinforcement audiometry (VRA), 
should be scheduled for six months developmental age. 


 If follow-up screening is abnormal at three or six months, diagnostic ABR is 
performed as soon as feasible. 


 Parents receive information (oral and written, and culturally appropriate) 
regarding developmental milestones for auditory, speech, and language skills.  
In addition, parents should be encouraged to return for audiologic evaluation 
if their child is not meeting these milestones, of if they have any concerns 
about their child’s hearing at any point in the future.    


(c) Does Not Pass in One or Both Ears, or Incomplete Test  
 Does not pass AABR or OAE hearing screen in one or both ears.  


 Testing cannot be completed in one or both ears prior to discharge or as an 
outpatient re-screen.  


 If repeat hearing screening is abnormal for one or both ears, the infant is 
referred and scheduled for diagnostic audiological evaluation as soon as 
feasible.  National standards specify diagnostic testing needs to occur no later 
than three months of age. 


10 
 







References
American Speech-Language-Hearing Association (2004).  Guidelines for the Audiologic 
assessment of children from birth to 5 years of age.   Rockville, MD: ASHA. 


CDC EHDI National Goals and Objectives, Final Version by the EHDI Data Committee, 
July 13, 2006.  


Gorga, M.P., Neely, T.S., Ohlrich, B., Hoover, B., Redner, J. & Peters, J. (1999). From 
laboratory to clinic: A large scale study of distortion product otoacoustic emissions in 
ears with normal hearing and ears with hearing. Ear and Hearing, 18, 440-455. 


Hall, J.W., Smith, S.D., & Popelka, G.R. (2004). Newborn hearing screening with 
combined otoacoustic emissions and auditory brainstem responses. Journal of the 
American Academy of Audiology, 15, 414-425.  


HRSA, Final Report.  Evaluation of Universal Newborn Hearing Screening and 
Intervention Program.  Based on 2005 – 2006 Data. 


Joint Committee on Infant Hearing Position Statement (2007), Year 2007 position 
statement: Principles and guidelines for early hearing detection and intervention.  
Pediatrics, 120, 898-921. 


Joint Committee on Infant Hearing Position Statement (2007) Update. Clarification for 
Year 2007 JCIH Position Statement.  Retrieved May 2008, from 
www.jcih.org/Clarification%20Year%202007%20statement.pdf
  
Minnesota Statute 144.966. Early Hearing Detection and Intervention Program.  2007. 
Retrieved from www.leg.state.mn.us/leg/statutes.  


National Consortium for Newborn Hearing Screening. (Nov 16-18, 1995). TEOAE-based 
universal newborn hearing screening. Georgetown University School of Medicine, 
Washington DC. 


Norton, S., Gorga, M., Widen, J., Folsom, R., Sininger, Y., Cone-Wesson, B., Vohr, B., 
& Fletcher, K. (2000).  Identification of neonatal hearing impairment:  A multicenter 
investigation.  Ear and Hearing, 21 (5), 348-356.   
Ontario Health and Long-Term Care Ministry—Infant Hearing Program (2002). 
Universal infant hearing screening assessment and communication development: Local 
implementation support document. 


Washington State Department of Health Protocol for Newborn Hearing Screening.  
Retrieved June 24, 2007, from 
http://www.doh.wa.gov/cfh/mch/Genetics/ehddi/Documents/newborn_protocol.pdf


Revised from the MDH Audiology Task Force, Protocols for Organization and Administration of UNHS 
Programs, Document (2005.) 


11 
 



http://www.jcih.org/Clarification%20Year%202007%20statement.pdf

http://www.doh.wa.gov/cfh/mch/Genetics/ehddi/Documents/newborn_protocol.pdf



		MINNESOTA EARLY HEARING DETECTION AND INTERVENTION (EHDI) PROGRAM

		Guideline for Organization and Administration of Universal Newborn Hearing Screening Programs in the Well Baby Nursery

		 Appendix A

		RISK INDICATORS ASSOCIATED WITH PERMANENT CONGENITAL, DELAYED-ONSET, OR PROGRESSIVE HEARING LOSS IN CHILDHOOD






Build better lives for children who are deaf and hard of hearing by providing parent-to-parent support to families. 


MINNESOTA HANDS & VOICES 
A COMMUNITY FOR MINNESOTA FAMILIES WITH CHILDREN WHO ARE DEAF AND HARD OF HEARING 


 


      
 


We Share Your 
Experience 
 


As parents, MN Hands & 
Voices staff is passionate 
about the lives of our 
children who are deaf and 
hard of hearing.  We too 
face many of the same 
joys and challenges you 
do.  Our unique 
perspective allows us to 
be an entry point to 
services and to experts in 
the field. 


 


 


St. Paul Office 
709 University Avenue West 
St. Paul, MN  55104-4804 
www.lifetrackresources.org 


Our Supportive Community Provides: 
 


● Information, support and referral to families 
● Opportunities for families to meet other families with similar 


children 
● A website that assist families in better understanding key issues 


and options. 
 Connect to our database of lending library materials (books, 


videos, CD ROMs, DVDs, etc.) 
 Search our Resource Directory for local and national resources. 


● Frequent updates about events, research, and issues relating to 
hearing loss through a newsletter and e-mail distribution list 


● Educational workshops, seminars, and social events to meet 
community needs 


● Parents Guides in Greater Minnesota Regions 
● National Hands & Voices Chapter (www.handsandvoices.org) 


 
How to Reach MN Hands & Voices 
 
Voice:  (651) 265-2435 or Toll Free (866) DHOH-KID (866-346-4543) 
TTY:  (651) 265-2379 or Toll Free (866) 857-2379 
VP:   Toll Free (866) 261-0857 
FAX:  (651) 265-2318 
Email:  mnhv@lifetrackresources.org 
Web:  www.mnhandsandvoices.org 
Mail:   MN Hands & Voices, Lifetrack Resources 
 709 University Avenue West 
 St. Paul, MN  55104-4804 
Twitter:   @MNHandV 
Facebook:   MNHandsandVoices 


 
Other Services Offered at Lifetrack Resources: 
 


● Deaf Mentor Family Program for children with hearing loss 
● Minnesota Employment Center for Deaf or Hard of Hearing 
● Speech/Language  and Occupational Therapy 
● Early Head Start 
● Families Together Therapeutic Preschool 
● Walk In Job Search Center 
● Customized Business Services for recruitment and hiring. 


 
Come and explore our community. 
 


The Greater Twin Cities and St. Croix Area United Ways support Lifetrack Resources. 
Lifetrack Resources values diversity and is an EEO/AA employer and service provider. 
Accredited by CARF for Employment Services: Community Employment Services, Job 
Development, Job Site Training, and Job Support. Approved as a provider by: Medicare 
and Medical Assistance and the Minnesota Rehabilitation Services Branch. 04/12. 








Minnesota Newborn Hearing Screening 


First C
linic V


isit
B


efore 3 M
onths


Hearing Screening Follow-Up Process 


Check for 
infant’s newborn 
hearing results


PASS/NORMAL 
HEARING


REFER: Make 
appointment for 


rescreening 
within 2 weeks


INCOMPLETE/
UNKNOWN: Make 


appointment for screening 
as soon as possible


Check that 
rescreening of both ears 


has been completed 
by 1 month


REFER: Refer 
for diagnostic 


evaluation with 
audiology/ENT


NO SHOW: Determine why 
family did not have rescreen. Help 


reschedule new visit. Refer to 
Local Public Health if needed


Check that definitive 
diagnostic audiology 
evaluation has been 


COMPLETED


CONFIRMED HEARING 
LOSS: Refer for early intervention, 


otologic, ophthalmologic, and 
genetic evaluations


INCOMPLETE/
INCONCLUSIVE: Discuss with 
family the importance of keeping 


further appointments


Ongoing surveillance for late-onset hearing loss


RISK FACTOR FOR LATE 
ONSET HEARING LOSS: 


Needs ongoing surveillance and 
at least one diagnostic audiology 


evaluation by 24-30 months of age


NO RISK FACTOR FOR LATE 
ONSET HEARING LOSS: Continue 


routine surveillance per AAP guidelines
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Minnesota Newborn Hearing Screening 


hearing screening myths


MISCONCEPTION CLINICAL FACT


Parents can tell if their child has a hearing loss by 
the time their child is 2-3 months old.


Before newborn hearing screening, most children 
were not found to have a hearing loss until 2-3 
years of age. Children with milder hearing loss 
weren’t found until 4 years of age.


Parents can test a child’s hearing loss by clapping 
their hands or banging pots near the child.


Some babies with hearing loss can still startle to 
loud noises or respond to some sounds, but may 
not be able to hear all the sounds important for 
speech. Thorough hearing testing is needed to 
find all types/levels of hearing loss that can affect 
speech/language development.


Using hearing loss risk factor assessments will 
identify all children with hearing loss.


As many as 50% of infants born with hearing loss 
have no known risk factors.


Hearing loss does not occur very often, so newborn 
hearing screening is not necessary.


Hearing loss affects about 1-3 per 1000 births, 
and is considered to be one of the most common 
congenital findings.


There is no rush to identify hearing loss.


Children identified with hearing loss after 6 
months of age are more likely to have speech and 
language delays. Children identified before this 
time, can avoid these delays through 
evidence-based early intervention.


Children younger than 12 months cannot be fitted 
with hearing aids.


Children as young as 1 month of age can now be 
fit with and benefit from hearing aids.


Babies need to be sedated to complete ABR 
testing.


Babies younger than 3 months can typically be 
tested without need for sedation.


Fluid prevents completion of diagnostic ABR.
Underlying sensory loss can and should be ruled 
out as soon as possible through use of bone 
conduction ABR stimuli. 


Abnormal OAEs along with a flat tympanogram 
(normal volume) confirms a conductive hearing 
loss.


Diagnostic ABR including bone conduction 
testing is needed in combination with OAEs and 
tympanograms for a complete diagnosis of type 
and degree of hearing loss in each ear.


*Modified from Anne M De Michele, PhD
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Hearing Report for the 
Newborn Screening Program 


Child's Name: Last:           First:        DOB:


Parent/Guardian Name:  Last:          First:              Relationship:  


Phone:               Alt. Phone:    


Private MN Public  Self Pay UnknownOther


SCREENING RESULTS: Date:     


                           Pass          Refer 


 Left Ear:           Pass          Refer 
       Technology Used:          OAE            AABR 


Right Ear:


Important:  Screen both ears


DIAGNOSTIC REFERRAL:  Refer for diagnostic evaluation immediately for timely diagnosis!


Date of Appointment:  Referral to Audiology Made:           Yes              No    


       08/11


Newborn Screening Program 
P.O. Box 64899, St. Paul, MN 55164-0899 
FAX: (651) 215-6285; Phone: (651) 201-5466 or (800) 664-7772,  
www.health.state.mn.us/newbornscreening 


Address:             City:                      ZIP: 


 Language Used in Home:   


Screener:      Clinic:


* Please be sure to send a copy of any results to the child's primary care provider.


Any Additional Comments:


APPOINTMENT CHANGE: 


Family cancelled


New Appt. Date:


Reason No Appt. Made:Family did not show


Date:     


Child's Health Insurance:  


Complete the section(s) appropriate for your evaluation .  Do NOT delay diagnostic referral solely due to middle ear dysfunction!


FAX completed report to MDH at 651-215-6285 


Clinic:Audiologist:      


**If result is a REFER for one or both ears, schedule a diagnostic appointment as soon as possible!
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Hearing Report for the 

Newborn Screening Program 

Child's Name: Last:                                           First:                                DOB:

Parent/Guardian Name:  Last:                                  First:                              Relationship:  

Phone:                               Alt. Phone:    

SCREENING RESULTS: 

Date:     

                           Pass          Refer  

 Left Ear:           Pass          Refer 

       Technology Used:          OAE            AABR 

Right Ear:

Important:  Screen both ears

DIAGNOSTIC REFERRAL:  Refer for diagnostic evaluation immediately for timely diagnosis!

Date of Appointment:  

Referral to Audiology Made:           Yes              No

08/11

Newborn Screening Program 

P.O. Box 64899, St. Paul, MN 55164-0899 

FAX: (651) 215-6285; Phone: (651) 201-5466 or (800) 664-7772,   


  www.health.state.mn.us/newbornscreening  

Address:                                                             City:                                      ZIP: 

         Language Used in Home:   

Screener:      

Clinic:

* Please be sure to send a copy of any results to the child's primary care provider.

Any Additional Comments:

APPOINTMENT CHANGE: 

Family cancelled

New Appt. Date:

Reason No Appt. Made:

Family did not show

Date:     

Child's Health Insurance:  

Complete the section(s) appropriate for your evaluation .  Do NOT delay diagnostic referral solely due to middle ear dysfunction!

 FAX completed report to MDH at 651-215-6285 

Clinic:

Audiologist:      

**If result is a REFER for one or both ears, schedule a diagnostic appointment as soon as possible!
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ATTENTION PARENTS:


YOUR BABY 
 DID NOT PASS (REFERRED) and NEEDS FOLLOW-UP


for NEWBORN HEARING SCREENING


PLEASE BRING TO YOUR BABY’S 
PRIMARY CARE PROVIDER


      ATTN: Primary Care Provider: ____________________________


                   Clinic: _________________________________________
 


      Baby’s Name:     ________________________________________
     
      Baby’s Date of  Birth:    ___________________________________


      Hospital/Birth Site:    _____________________________________


     
      Date of Last Hearing Screen:   _____________________________


      Right Ear:         Pass      Refer 


      Left Ear:       Pass      Refer 


      An appointment for hearing testing/rescreen was made:                


      Date and Location: ______________________________________


FOLLOWING YOUR BABY’S HEARING IS AS EASY AS 1, 2, 3!


 1.    Your baby DID NOT PASS the hearing screen. This does not mean your baby has a 
                   hearing loss, but it does mean YOUR BABY NEEDS MORE TESTING to know for 
        sure. Hearing CANNOT be tested at home. Babies with hearing loss can still startle 
        and seem to respond to sound.


 2.    Bring this letter with you to your baby’s first clinic visit and discuss it with the primary          
       care provider. Quick follow-up is important to find hearing loss early and giving your  
       baby the best start possible.


 3.    Make a plan for having your baby’s hearing rescreened or tested as soon as possible.


MN Department of  Health, Newborn Screening Program
Phone: 800-664-7772, Email: health.newbornscreening@state.mn.us, Web: www.health.state.mn.us/newbornscreening


IC# 141-2820    (04/2012)







REFER (DID NOT PASS) Results 
and 


Your Baby’s Hearing


Hearing Screening is Important


If my baby REFERRED (DID 
NOT PASS), does that mean he/


she has a hearing loss?


Identifying hearing loss early is 
important. Speech and language start to 
develop right after birth, even though 
babies don’t usually talk until about 1 
year of age. A child with hearing loss 
may have difficulty with speech and 
spoken language. If a baby has a hearing 
loss it is usually not noticeable to parents 
or providers. Screening and follow-up 
testing are the only ways to find hearing 
loss early. Learning that your baby has 
hearing loss gives you and your baby a 
better chance to communicate and can 
prevent delays.


A REFER result means that your baby 
did not pass the hearing screen. There are 
several reasons why a baby might have 
a REFER result. Sometimes there is 
fluid or debris in the baby’s ear that can 
get in the way of testing, but follow-up 
is still very important as some of  these 
babies will truly have a hearing loss. 
Babies with a REFER hearing screen 
result need to see a hearing specialist 
(Audiologist) to determine if  he or she 
may have a hearing loss. 


Show this letter to your primary care 
provider or clinic who can help you make 
an appointment with an Audiologist.


Can I check my baby’s hearing 
at home?


Even though it may seem like your baby 
can hear at home - he or she jumps when 
there is a loud noise or turns when you clap 
your hands - it is still very important to 
have your baby’s hearing checked again. 


Some babies with hearing loss can  startle
to loud noises, but they can’t hear softer 
sounds, like your voice. 


Hearing testing helps to find all types of 
hearing loss, including hearing loss that you 
and your care provider might not notice. 
Your primary care provider or audiologist 
will explain more  about what hearing tests 
will be done.


Talk to your baby’s primary care 
provider at the first visit


Your baby’s primary care provider or clinic 
can help answer any questions you might 
have about your baby’s hearing. 


Tell your baby’s primary care provider or 
clinic about the hearing screening results 
so they can help you make an appointment 
for more testing.


If you have any other questions about 
hearing screening in general, please call the 
Newborn Screening Program  at 
(800) 664-7772 or visit us online at 
www.health.state.mn.us/newbornscreening








Specialist Resources: Diagnostic Audiology Centers


Newborn Screening Program


Newborn Screening Program, Minnesota Department of Health
P.O. Box 64899, St. Paul, MN 55164-0899


Phone: (800) 664-7772  Fax: (651) 215-6285  
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University of Minnesota 
Amplatz Children’s Hospital


Lion’s Children’s Hearing & ENT Clinic
Park Plaza Building, Suite 200


701 25th Avenue South
Minneapolis, MN 55454


Melissa Ferrello, Au.D.
Barbara Friedman, Au.D.


Kristin Musser, Au.D.
Jennifer Ward, Au.D.


(612) 365-8300 
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Location Clinic Audiologist Phone


Children’s Hospitals and 
Clinics of Minnesota


2525 Chicago Avenue North
Minneapolis, MN 55404


Children’s Hospitals and
Clinics of Minnesota


6060 Clearwater Drive, Suite 208
Minnetonka, MN  55343


Lori Johnson, Au.D.
Kate Weiss, M.S.


Laura Pett, M.A.


(612) 813-6709


(952) 930-8630


Coon Rapids 
(METRO)


Allina Medical Center
9055 Springbrook Drive
Coon Rapids, MN 55113


Carly Kempton, Au.D. (763) 780-9155


Hennepin County Medical Center
Audiology Clinic P7


701 Park Avenue South
Minneapolis, MN 55415


Janet Hansen, Au.D.
Tricia Iten-Maly, M.S.


Nancy Silbernagel, Au.D.
Mary Beth Trine, M.S.


(612) 873-6963


Minneapolis
(METRO)


Minnetonka
(METRO)


Please Note: MDH cannot guarantee the accuracy of the information contained in the provider resource  
list, nor should the inclusion of providers be considered an endorsement of any kind. 


Visit www.improveehdi.org/mn/providers.cfm for additional audiology services and locations.



www.improveehdi.org/mn/providers.cfm





Specialist Resources: Diagnostic Audiology Centers


Newborn Screening Program


Newborn Screening Program, Minnesota Department of Health
P.O. Box 64899, St. Paul, MN 55164-0899


Phone: (800) 664-7772  Fax: (651) 215-6285  
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Location Clinic Audiologist Phone


Health Partners-West Clinic
5100 Gamble Drive, Suite 100


St. Louis Park, MN 55416


Vicki Anderson, Au.D.
Bernt Christianson, Au.D.


David Geddes, Au.D.


(952) 541-2633


Children’s Hospitals and 
Clinics of Minnesota 


347 North Smith Avenue, Suite 402
St. Paul, MN 55102


Linda Murrans, M.A.
Jennifer Parlange, Au.D.


Leah Tygum, Au.D.


(651) 220-6880


St. Louis Park
(METRO)


Park Nicollet-St. Louis Park
3800 Park Nicollet Boulevard


St. Louis Park, MN 55416


Carissa Titus, Au.D. (952) 993-1880


St. Paul
(METRO)


Health Partners-Como Clinic
2500 Como Avenue
St. Paul, MN 55108


Vicki Anderson, Au.D.
Bernt Christianson, Au.D.


Laura Eklund, Au.D.
David Geddes, Au.D.
Eric J. McCabe, Au.D.


Amy Sievert-O’Keefe, Au.D.
Sarah A. Privette, Au.D.


(651) 641-6290


Gillette Children’s Specialty Healthcare
200 University Avenue East


St. Paul, MN 55101


Analise Ludwig, Au.D. (651) 578-5040


Midwest ENT Specialists
Nasseff Specialty Center


225 North Smith Avenue, Suite 502
St. Paul, MN 55102


Blake Strand, Au.D.
Kelly Veit, Au.D.


Anne Zowin, Au.D.


(651) 641-6134


Please Note: MDH cannot guarantee the accuracy of the information contained in the provider resource  
list, nor should the inclusion of providers be considered an endorsement of any kind. 


Visit www.improveehdi.org/mn/providers.cfm for additional audiology services and locations.
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Specialist Resources: Diagnostic Audiology Centers


Newborn Screening Program


Newborn Screening Program, Minnesota Department of Health
P.O. Box 64899, St. Paul, MN 55164-0899


Phone: (800) 664-7772  Fax: (651) 215-6285  
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Austin Mayo Clinic Health System
1000 First Drive Northwest


Austin, MN 55912


(507) 433-8848


Location Clinic Audiologist Phone


Susan Lynn, M.A.


Duluth Essentia Health-Duluth Clinic
400 East Third Street
Duluth, MN 55805


(218) 786-3419Brent Fischer, Au.D.
Betsy Schutte, Au.D.


Camie Wheeler, Au.D.


Northland ENT
920 East First Street, Suite 301


Duluth, MN 55805


Laura Feldhake, Au.D. (218) 279-6279


Fairmont Mayo Clinic Health System
800 Medical Center Drive


Fairmont, MN 56031


(507) 238-8887John Tunnell, Au.D.


Mankato Mayo Clinic Health System
1025 Marsh Street


Mankato, MN 56001


Katie Kendhammer, Au.D.
Nicole Krueger, Au.D.
Jenne Tunnell, Au.D.
Ann Vaubel, Au.D.


(507) 385-6427


Northfield Allina Medical Clinic
1400 Jefferson Road


Northfield, MN 55057


(507) 663-9000Shannon Garlitz, Au.D.


Please Note: MDH cannot guarantee the accuracy of the information contained in the provider resource  
list, nor should the inclusion of providers be considered an endorsement of any kind. 


Visit www.improveehdi.org/mn/providers.cfm for additional audiology services and locations.
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Specialist Resources: Diagnostic Audiology Centers


Newborn Screening Program


Newborn Screening Program, Minnesota Department of Health
P.O. Box 64899, St. Paul, MN 55164-0899


Phone: (800) 664-7772  Fax: (651) 215-6285  
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Rochester Mayo Clinic Audiology
200 First Street Southwest


Rochester, MN 55905


Lee Belf, Au.D.
Natasha Bertsch, Au.D.
Melissa DeJong, Au.D.
Pamela Gjertson, Au.D.
Kayla Goulson, Au.D.
Cynthia Hogan, Ph.D.
Joscelyn Martin, Au.D.


Melanie Meldrum, Au.D.
Richard Neff, M.S.


Janalene Niichel, Au.D.
Amy Olund, Au.D.
Doug Sladen, Ph.D.


(507) 284-2577


Location Clinic Audiologist Phone


St. Cloud The Hearing Clinic of St. Cloud
Ear, Nose & Throat


1528 Northway Drive
St. Cloud, MN 56303


Stacey Johnson, M.A.
Jessica Landucci, M.A.
Sveinar Larsen, M.A.
Nancy Pauley, M.S.


Brooke Steckelberg, Au.D.
Alexandra Borders, Au.D.


(320) 252-0233


Olmsted Medical Center-Southeast
210 9th Street Southeast


Rochester, MN


Kate Bobholz, Au.D.
Mary Meier, Au.D.


Donna Mitchell, Au.D.
Karin Ross, Au.D.


(507) 287-2711


Owatonna Mayo Clinic Health System
2200 26th Street Northwest


Owatonna, MN 55060


(507) 451-1120Gina Wendricks, Au.D.


Willmar Affiliated Community Medical Center
101 Willmar Avenue Southwest


Willmar, MN 56201


(320) 231-5000Eric Christensen, Au.D.
Kari Mobley, Au.D.


Todd Stoeberl, Au.D.


Please Note: MDH cannot guarantee the accuracy of the information contained in the provider resource  
list, nor should the inclusion of providers be considered an endorsement of any kind. 


Visit www.improveehdi.org/mn/providers.cfm for additional audiology services and locations.
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La Crosse, 
Wisconsin


Gunderson Lutheran Medical Center
 1900 South Avenue
La Crosse, WI 54601


Andrea Maliszewski, Au.D.
Angela Manke, Au.D.
Diane Perrone, Au.D.


Milton Schmida, Au.D.


(608) 782-7300
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Location Clinic Audiologist Phone


Fargo, 
North Dakota


Sanford Health
Ear, Nose, and Throat Clinic


737 Broadway Street
Fargo, ND 58123


Michael Berg, Au.D.
Megan Bolda, Au.D.
Ardell Olson, M.A.


Brian Qvammen, M.S.


(701) 234-2441


Sioux Falls, 
South Dakota


Avera McKennan Hospital
Doctors Plaza 2


1301 South Cliff Avenue
Sioux Falls, SD 57105


Teresa Fendrich, Au.D. (605) 322-5028


Franciscan Skemp-Mayo Health System
800 West Avenue South
La Crosse, WI 54601


Michael Schultz, Au.D.
Justin Wilson, Au.D.


(608) 392-9888


Essentia Health
1702 South University Drive


Fargo, ND 58103


Marin Almer, Au.D.
Cari Frisk, Au.D.


(701) 364-3310


Grand Forks,
North Dakota


Altru Health System
1000 South Columbia Road


Grand Forks, ND 58201


Mackensie Brandt, Au.D.
Mandi Green, Au.D.


Megan Thorson, Au.D.


(701) 780-6301


Please Note: MDH cannot guarantee the accuracy of the information contained in the provider resource  
list, nor should the inclusion of providers be considered an endorsement of any kind. 


Visit www.improveehdi.org/mn/providers.cfm for additional audiology services and locations.
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POLICY STATEMENT


Year 2007 Position Statement:
Principles and Guidelines for Early
Hearing Detection and Intervention
Programs
Joint Committee on Infant Hearing


THE POSITION STATEMENT
The Joint Committee on Infant Hearing (JCIH) endorses early detection of and
intervention for infants with hearing loss. The goal of early hearing detection and
intervention (EHDI) is to maximize linguistic competence and literacy develop-
ment for children who are deaf or hard of hearing. Without appropriate oppor-
tunities to learn language, these children will fall behind their hearing peers in
communication, cognition, reading, and social-emotional development. Such de-
lays may result in lower educational and employment levels in adulthood.1 To
maximize the outcome for infants who are deaf or hard of hearing, the hearing of
all infants should be screened at no later than 1 month of age. Those who do not
pass screening should have a comprehensive audiological evaluation at no later
than 3 months of age. Infants with confirmed hearing loss should receive appro-
priate intervention at no later than 6 months of age from health care and educa-
tion professionals with expertise in hearing loss and deafness in infants and young
children. Regardless of previous hearing-screening outcomes, all infants with or
without risk factors should receive ongoing surveillance of communicative devel-
opment beginning at 2 months of age during well-child visits in the medical
home.2 EHDI systems should guarantee seamless transitions for infants and their
families through this process.


2007 JCIH POSITION STATEMENT UPDATES


The following are highlights of updates made since the 2000 JCIH statement3:


1. Definition of targeted hearing loss


● The definition has been expanded from congenital permanent bilateral, uni-
lateral sensory, or permanent conductive hearing loss to include neural
hearing loss (eg, “auditory neuropathy/dyssynchrony”) in infants admitted to
the NICU.


2. Hearing-screening and -rescreening protocols


● Separate protocols are recommended for NICU and well-infant nurseries.
NICU infants admitted for more than 5 days are to have auditory brainstem
response (ABR) included as part of their screening so that neural hearing loss
will not be missed.


● For infants who do not pass automated ABR testing in the NICU, referral
should be made directly to an audiologist for rescreening and, when indi-
cated, comprehensive evaluation including ABR.


● For rescreening, a complete screening on both ears is recommended, even if
only 1 ear failed the initial screening.


● For readmissions in the first month of life for all infants (NICU or well infant),
when there are conditions associated with potential hearing loss (eg, hyper-
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bilirubinemia that requires exchange transfusion or
culture-positive sepsis), a repeat hearing screening
is recommended before discharge.


3. Diagnostic audiology evaluation


● Audiologists with skills and expertise in evaluating
newborn and young infants with hearing loss
should provide audiology diagnostic and auditory
habilitation services (selection and fitting of ampli-
fication device).


● At least 1 ABR test is recommended as part of a
complete audiology diagnostic evaluation for chil-
dren younger than 3 years for confirmation of per-
manent hearing loss.


● The timing and number of hearing reevaluations
for children with risk factors should be customized
and individualized depending on the relative like-
lihood of a subsequent delayed-onset hearing loss.
Infants who pass the neonatal screening but have a
risk factor should have at least 1 diagnostic audiol-
ogy assessment by 24 to 30 months of age. Early
and more frequent assessment may be indicated for
children with cytomegalovirus (CMV) infection,
syndromes associated with progressive hearing loss,
neurodegenerative disorders, trauma, or culture-
positive postnatal infections associated with senso-
rineural hearing loss; for children who have re-
ceived extracorporeal membrane oxygenation
(ECMO) or chemotherapy; and when there is care-
giver concern or a family history of hearing loss.


● For families who elect amplification, infants in
whom permanent hearing loss is diagnosed should
be fitted with an amplification device within 1
month of diagnosis.


4. Medical evaluation


● For infants with confirmed hearing loss, a genetics
consultation should be offered to their families.


● Every infant with confirmed hearing loss should be
evaluated by an otolaryngologist who has knowl-
edge of pediatric hearing loss and have at least 1
examination to assess visual acuity by an ophthal-
mologist who is experienced in evaluating infants.


● The risk factors for congenital and acquired hearing
loss have been combined in a single list rather than
grouped by time of onset.


5. Early intervention


● All families of infants with any degree of bilateral or
unilateral permanent hearing loss should be con-
sidered eligible for early intervention services.


● There should be recognized central referral points
of entry that ensure specialty services for infants
with confirmed hearing loss.


● Early intervention services for infants with con-
firmed hearing loss should be provided by profes-
sionals who have expertise in hearing loss, includ-
ing educators of the deaf, speech-language
pathologists, and audiologists.


● In response to a previous emphasis on “natural
environments,” the JCIH recommends that both
home-based and center-based intervention options
be offered.


6. Surveillance and screening in the medical home


● For all infants, regular surveillance of developmen-
tal milestones, auditory skills, parental concerns,
and middle-ear status should be performed in the
medical home, consistent with the American Acad-
emy of Pediatrics (AAP) pediatric periodicity sched-
ule. All infants should have an objective standard-
ized screening of global development with a
validated assessment tool at 9, 18, and 24 to 30
months of age or at any time if the health care
professional or family has concern.


● Infants who do not pass the speech-language por-
tion of a medical home global screening or for
whom there is a concern regarding hearing or lan-
guage should be referred for speech-language eval-
uation and audiology assessment.


7. Communication


● The birth hospital, in collaboration with the state
EHDI coordinator, should ensure that the hearing-
screening results are conveyed to the parents and
the medical home.


● Parents should be provided with appropriate fol-
low-up and resource information, and hospitals
should ensure that each infant is linked to a med-
ical home.


● Information at all stages of the EHDI process is to be
communicated to the family in a culturally sensi-
tive and understandable format.


● Individual hearing-screening information and au-
diology diagnostic and habilitation information
should be promptly transmitted to the medical
home and the state EHDI coordinator.


● Families should be made aware of all communica-
tion options and available hearing technologies
(presented in an unbiased manner). Informed fam-
ily choice and desired outcome guide the decision-
making process.


8. Information infrastructure


● States should implement data-management and
-tracking systems as part of an integrated child
health information system to monitor the quality of
EHDI services and provide recommendations for
improving systems of care.
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● An effective link between health and education
professionals is needed to ensure successful transi-
tion and to determine outcomes of children with
hearing loss for planning and establishing public
health policy.


BACKGROUND
It has long been recognized that unidentified hearing
loss at birth can adversely affect speech and language
development as well as academic achievement and so-
cial-emotional development. Historically, moderate-to-
severe hearing loss in young children was not detected
until well beyond the newborn period, and it was not
unusual for diagnosis of milder hearing loss and unilat-
eral hearing loss to be delayed until children reached
school age.


In the late 1980s, Dr C. Everett Koop, then US Sur-
geon General, on learning of new technology, encour-
aged detection of hearing loss to be included in the
Healthy People 20004 goals for the nation. In 1988, the
Maternal and Child Health Bureau (MCHB), a division
of the US Health Resources and Services Administration
(HRSA), funded pilot projects in Rhode Island, Utah, and
Hawaii to test the feasibility of a universal statewide
screening program to screen newborn infants for hear-
ing loss before hospital discharge. The National Institutes
of Health, through the National Institute on Deafness
and Other Communication Disorders (NIDCD), issued in
1993 a consensus statement on early identification of
hearing impairment in infants and young children.5 In
the statement the authors concluded that all infants
admitted to the NICU should be screened for hearing loss
before hospital discharge and that universal screening
should be implemented for all infants within the first 3
months of life.4 In its 1994 position statement, the JCIH
endorsed the goal of universal detection of infants with
hearing loss and encouraged continuing research and
development to improve methods for identification of
and intervention for hearing loss.6,7 The AAP released a
statement that recommended newborn hearing screen-
ing and intervention in 1999.8 In 2000, citing advances
in screening technology, the JCIH endorsed the univer-
sal screening of all infants through an integrated, inter-
disciplinary system of EHDI.3 The Healthy People 2010
goals included an objective to “increase the proportion of
newborns who are screened for hearing loss by one
month, have audiological evaluation by 3 months, and
are enrolled in appropriate intervention services by 6
months.”9


The ensuing years have seen remarkable expansion in
newborn hearing screening. At the time of the National
Institutes of Health consensus statement, only 11 hospi-
tals in the United States were screening more than 90%
of their newborn infants. In 2000, through the support
of Representative Jim Walsh (R-NY), Congress autho-
rized the HRSA to develop newborn hearing screening


and follow-up services, the Centers for Disease Control
and Prevention (CDC) to develop data and tracking sys-
tems, and the NIDCD to support research in EHDI. By
2005, every state had implemented a newborn hearing-
screening program, and approximately 95% of newborn
infants in the United States were screened for hearing
loss before hospital discharge. Congress recommended
cooperation and collaboration among several federal
agencies and advocacy organizations to facilitate and
support the development of state EHDI systems.


EHDI programs throughout the United States have
demonstrated not only the feasibility of universal new-
born hearing screening (UNHS) but also the benefits of
early identification and intervention. There is a growing
body of literature indicating that when identification
and intervention occur at no later than 6 months of age
for newborn infants who are deaf or hard of hearing, the
infants perform as much as 20 to 40 percentile points
higher on school-related measures (vocabulary, articu-
lation, intelligibility, social adjustment, and behav-
ior).10–13 Still, many important challenges remain. De-
spite the fact that approximately 95% of newborn
infants have their hearing screened in the United States,
almost half of newborn infants who do not pass the
initial screening do not have appropriate follow-up to
either confirm the presence of a hearing loss and/or
initiate appropriate early intervention services (see
www.infanthearing.org, www.cdc.gov/ncbddd/ehdi, and
www.nidcd.nih.gov/health).


State EHDI coordinators report system-wide problems
including failure to communicate information to families
in a culturally sensitive and understandable format at all
stages of the EHDI process, lack of integrated state data-
management and -tracking systems, and a shortage of
facilities and personnel with the experience and exper-
tise needed to provide follow-up for infants who are
referred from newborn screening programs.14 Available
data indicate that a significant number of children who
need further assessment do not receive appropriate fol-
low-up evaluations. However, the outlook is improving
as EHDI programs focus on the importance of strength-
ening follow-up and intervention.


PRINCIPLES
All children with hearing loss should have access to
resources necessary to reach their maximum potential.
The following principles provide the foundation for ef-
fective EHDI systems and have been updated and ex-
panded since the 2000 JCIH position statement.


1. All infants should have access to hearing screening
using a physiologic measure at no later than 1 month
of age.


2. All infants who do not pass the initial hearing screen-
ing and the subsequent rescreening should have ap-
propriate audiological and medical evaluations to
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confirm the presence of hearing loss at no later than
3 months of age.


3. All infants with confirmed permanent hearing loss
should receive early intervention services as soon as
possible after diagnosis but at no later than 6 months
of age. A simplified, single point of entry into an
intervention system that is appropriate for children
with hearing loss is optimal.


4. The EHDI system should be family centered with
infant and family rights and privacy guaranteed
through informed choice, shared decision-making,
and parental consent in accordance with state and
federal guidelines. Families should have access to in-
formation about all intervention and treatment op-
tions and counseling regarding hearing loss.


5. The child and family should have immediate access to
high-quality technology including hearing aids, co-
chlear implants, and other assistive devices when ap-
propriate.


6. All infants and children should be monitored for
hearing loss in the medical home.15 Continued assess-
ment of communication development should be pro-
vided by appropriate professionals to all children with
or without risk indicators for hearing loss.


7. Appropriate interdisciplinary intervention programs
for infants with hearing loss and their families should
be provided by professionals who are knowledgeable
about childhood hearing loss. Intervention programs
should recognize and build on strengths, informed
choices, traditions, and cultural beliefs of the families.


8. Information systems should be designed and imple-
mented to interface with electronic health charts and
should be used to measure outcomes and report the
effectiveness of EHDI services at the patient, practice,
community, state, and federal levels.


GUIDELINES FOR EHDI PROGRAMS
The 2007 guidelines were developed to update the 2000
JCIH position statement principles and to support the
goals of universal access to hearing screening, evalua-
tion, and intervention for newborn and young infants
embodied in Healthy People 2010.9 The guidelines provide
current information on the development and implemen-
tation of successful EHDI systems.


Hearing screening should identify infants with specif-
ically defined hearing loss on the basis of investigations
of long-term, developmental consequences of hearing
loss in infants, currently available physiologic screening
techniques, and availability of effective intervention in
concert with established principles of health screen-
ing.15–18 Studies have demonstrated that current screen-
ing technologies are effective in identifying hearing loss
of moderate and greater degree.19 In addition, studies of
children with permanent hearing loss indicate that mod-


erate or greater degrees of hearing loss can have signif-
icant effects on language, speech, academic, and social-
emotional development.20 High-risk target populations
also include infants in the NICU, because research data
have indicated that this population is at highest risk of
having neural hearing loss.21–23


The JCIH, however, is committed to the goal of iden-
tifying all degrees and types of hearing loss in childhood
and recognizes the developmental consequences of even
mild degrees of permanent hearing loss. Recent evi-
dence, however, has suggested that current hearing-
screening technologies fail to identify some infants with
mild forms of hearing loss.24,25 In addition, depending on
the screening technology selected, infants with hearing
loss related to neural conduction disorders or “auditory
neuropathy/auditory dyssynchrony” may not be de-
tected through a UNHS program. Although the JCIH
recognizes that these disorders may result in delayed
communication,26–28 currently recommended screening
algorithms (ie, use of otoacoustic emission [OAE] testing
alone) preclude universal screening for these disorders.
Because these disorders typically occur in children who
require NICU care,21 the JCIH recommends screening
this group with the technology capable of detecting au-
ditory neuropathy/dyssynchrony: automated ABR mea-
surement.


All infants, regardless of newborn hearing-screening
outcome, should receive ongoing monitoring for devel-
opment of age-appropriate auditory behaviors and com-
munication skills. Any infant who demonstrates delayed
auditory and/or communication skills development,
even if he or she passed newborn hearing screening,
should receive an audiological evaluation to rule out
hearing loss.


Roles and Responsibilities
The success of EHDI programs depends on families
working in partnership with professionals as a well-
coordinated team. The roles and responsibilities of each
team member should be well defined and clearly under-
stood. Essential team members are the birth hospital,
families, pediatricians or primary health care profession-
als (ie, the medical home), audiologists, otolaryngolo-
gists, speech-language pathologists, educators of chil-
dren who are deaf or hard of hearing, and other early
intervention professionals involved in delivering EHDI
services.29,30 Additional services including genetics, oph-
thalmology, developmental pediatrics, service coordina-
tion, supportive family education, and counseling
should be available.31


The birth hospital is a key member of the team. The
birth hospital, in collaboration with the state EHDI co-
ordinator, should ensure that parents and primary
health care professionals receive and understand the
hearing-screening results, that parents are provided with
appropriate follow-up and resource information, and
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that each infant is linked to a medical home.2 The hos-
pital ensures that hearing-screening information is
transmitted promptly to the medical home and appro-
priate data are submitted to the state EHDI coordinator.


The most important role for the family of an infant
who is deaf or hard of hearing is to love, nurture, and
communicate with the infant. From this foundation,
families usually develop an urgent desire to understand
and meet the special needs of their infant. Families gain
knowledge, insight, and experience by accessing re-
sources and through participation in scheduled early
intervention appointments including audiological, med-
ical, habilitative, and educational sessions. This experi-
ence can be enhanced when families choose to become
involved with parental support groups, people who are
deaf or hard of hearing, and/or their children’s deaf or
hard-of-hearing peers. Informed family choices and de-
sired outcomes guide all decisions for these children. A
vital function of the family’s role is ensuring direct access
to communication in the home and the daily provision
of language-learning opportunities. Over time, the child
benefits from the family’s modeling of partnerships with
professionals and advocating for their rights in all set-
tings. The transfer of responsibilities from families to the
child develops gradually and increases as the child ma-
tures, growing in independence and self-advocacy.


Pediatricians, family physicians, and other allied
health care professionals, working in partnership with
parents and other professionals such as audiologists,
therapists, and educators, constitute the infant’s medical
home.2 A medical home is defined as an approach to
providing health care services with which care is acces-
sible, family centered, continuous, comprehensive, co-
ordinated, compassionate, and culturally competent.
The primary health care professional acts in partnership
with parents in a medical home to identify and access
appropriate audiology, intervention, and consultative
services that are needed to develop a global plan of
appropriate and necessary health and habilitative care
for infants identified with hearing loss and infants with
risk factors for hearing loss. All children undergo sur-
veillance for auditory skills and language milestones.
The infant’s pediatrician, family physician, or other pri-
mary health care professional is in a position to advocate
for the child and family.2,16


An audiologist is a person who, by virtue of academic
degree, clinical training, and license to practice, is qual-
ified to provide services related to the prevention of
hearing loss and the audiological diagnosis, identifica-
tion, assessment, and nonmedical and nonsurgical treat-
ment of persons with impairment of auditory and ves-
tibular function, and to the prevention of impairments
associated with them. Audiologists serve in a number of
roles. They provide newborn hearing-screening program
development, management, quality assessment, service
coordination and referral for audiological diagnosis, and


audiological treatment and management. For the fol-
low-up component, audiologists provide comprehensive
audiological diagnostic assessment to confirm the exis-
tence of the hearing loss, ensure that parents understand
the significance of the hearing loss, evaluate the infant
for candidacy for amplification and other sensory devices
and assistive technology, and ensure prompt referral to
early intervention programs. For the treatment and
management component, audiologists provide timely
fitting and monitoring of amplification devices.32 Other
audiologists may provide diagnostic and auditory treat-
ment and management services in the educational set-
ting and provide a bridge between the child/family and
the audiologist in the clinic setting as well as other
service providers. Audiologists also provide services as
teachers, consultants, researchers, and administrators.


Otolaryngologists are physicians whose specialty in-
cludes determining the etiology of hearing loss; identi-
fying related risk indicators for hearing loss, including
syndromes that involve the head and neck; and evalu-
ating and treating ear diseases. An otolaryngologist with
knowledge of childhood hearing loss can determine if
medical and/or surgical intervention may be appropri-
ate. When medical and/or surgical intervention is pro-
vided, the otolaryngologist is involved in the long-term
monitoring and follow-up with the infant’s medical
home. The otolaryngologist provides information and
participates in the assessment of candidacy for amplifi-
cation, assistive devices, and surgical intervention, in-
cluding reconstruction, bone-anchored hearing aids, and
cochlear implantation.


Early intervention professionals are trained in a vari-
ety of academic disciplines such as speech-language pa-
thology, audiology, education of children who are deaf
or hard of hearing, service coordination, or early child-
hood special education. All individuals who provide ser-
vices to infants with hearing loss should have specialized
training and expertise in the development of audition,
speech, and language. Speech-language pathologists
provide both evaluation and intervention services for
language, speech, and cognitive-communication devel-
opment. Educators of children who are deaf or hard of
hearing integrate the development of communicative
competence within a variety of social, linguistic, and
cognitive/academic contexts. Audiologists may provide
diagnostic and habilitative services within the individu-
alized family service plan (IFSP) or school-based individ-
ualized education plan. To provide the highest quality of
intervention, more than 1 provider may be required.


The care coordinator is an integral member of the
EHDI team and facilitates the family’s transition from
screening to evaluation to early intervention.33 This per-
son must be a professional (eg, social worker, teacher,
nurse) who is knowledgeable about hearing loss. The
care coordinator incorporates the family’s preferences
for outcomes into an IFSP as required by federal legisla-
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tion. The care coordinator supports the family members
in their choice of the infant’s communicative develop-
ment. Through the IFSP review, the infant’s progress in
language, motor, cognitive, and social-emotional devel-
opment is monitored. The care coordinator assists the
family in advocating for the infant’s unique develop-
mental needs.


The deaf and hard-of-hearing community includes
members with direct experience with signed language,
spoken language, hearing-aid and cochlear implant use,
and other communication strategies and technologies.
Optimally, adults who are deaf or hard-of-hearing
should play an integral part in the EHDI program. Both
adults and children in the deaf and hard-of-hearing
community can enrich the family’s experience by serv-
ing as mentors and role models. Such mentors have
experience in negotiating their way in a hearing world,
raising infants or children who are deaf or hard of hear-
ing, and providing families with a full range of informa-
tion about communication options, assistive technology,
and resources that are available in the community.


A successful EHDI program requires collaboration be-
tween a variety of public and private institutions and
agencies that assume responsibility for specific compo-
nents (eg, screening, evaluation, intervention). Roles
and responsibilities may differ from state to state. Each
state has defined a lead coordinating agency with over-
sight responsibility. The lead coordinating agency in
each state should be responsible for identifying the pub-
lic and private funding sources available to develop,
implement, and coordinate EHDI systems.


Hearing Screening
Multidisciplinary teams of professionals, including audi-
ologists, physicians, and nursing personnel, are needed
to establish the UNHS component of EHDI programs. All
team members work together to ensure that screening
programs are of high quality and are successful. An
audiologist should be involved in each component of the
hearing-screening program, particularly at the level of
statewide implementation and, whenever possible, at
the individual hospital level. Hospitals and agencies
should also designate a physician to oversee the medical
aspects of the EHDI program.


Each team of professionals responsible for the hospi-
tal-based UNHS program should review the hospital in-
frastructure in relationship to the screening program.
Hospital-based programs should consider screening
technology (ie, OAE or automated ABR testing); validity
of the specific screening device; screening protocols, in-
cluding the timing of screening relative to nursery dis-
charge; availability of qualified screening personnel;
suitability of the acoustical and electrical environments;
follow-up referral criteria; referral pathways for follow-
up; information management; and quality control and
improvement. Reporting and communication protocols


must be well defined and include the content of reports
to physicians and parents, documentation of results in
medical charts, and methods for reporting to state reg-
istries and national data sets.


Physiologic measures must be used to screen new-
borns and infants for hearing loss. Such measures in-
clude OAE and automated ABR testing. Both OAE and
automated ABR technologies provide noninvasive re-
cordings of physiologic activity underlying normal audi-
tory function, both are easily performed in neonates and
infants, and both have been successfully used for
UNHS.19,34–37 However, there are important differences
between the 2 measures. OAE measurements are ob-
tained from the ear canal by using a sensitive micro-
phone within a probe assembly that records cochlear
responses to acoustic stimuli. Thus, OAEs reflect the
status of the peripheral auditory system extending to the
cochlear outer hair cells. In contrast, ABR measurements
are obtained from surface electrodes that record neural
activity generated in the cochlea, auditory nerve, and
brainstem in response to acoustic stimuli delivered via
an earphone. Automated ABR measurements reflect the
status of the peripheral auditory system, the eighth
nerve, and the brainstem auditory pathway.


Both OAE and ABR screening technologies can be
used to detect sensory (cochlear) hearing loss19; how-
ever, both technologies may be affected by outer or
middle-ear dysfunction. Consequently, transient condi-
tions of the outer and middle ear may result in a “failed”
screening-test result in the presence of normal cochlear
and/or neural function.38 Moreover, because OAEs are
generated within the cochlea, OAE technology cannot
be used to detect neural (eighth nerve or auditory brain-
stem pathway) dysfunction. Thus, neural conduction
disorders or auditory neuropathy/dyssynchrony without
concomitant sensory dysfunction will not be detected by
OAE testing.


Some infants who pass newborn hearing screening
will later demonstrate permanent hearing loss.25 Al-
though this loss may reflect delayed-onset hearing loss,
both ABR and OAE screening technologies will miss
some hearing loss (eg, mild or isolated frequency region
losses).


Interpretive criteria for pass/fail outcomes should re-
flect clear scientific rationale and should be evidence
based.39,40 Screening technologies that incorporate auto-
mated-response detection are necessary to eliminate the
need for individual test interpretation, to reduce the
effects of screener bias or operator error on test outcome,
and to ensure test consistency across infants, test condi-
tions, and screening personnel.41–45 When statistical
probability is used to make pass/fail decisions, as is the
case for OAE and automated ABR screening devices, the
likelihood of obtaining a pass outcome by chance alone
is increased when screening is performed repeatedly.46–48
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This principle must be incorporated into the policies of
rescreening.


There are no national standards for the calibration of
OAE or ABR instrumentation. Compounding this prob-
lem, there is a lack of uniform performance standards.
Manufacturers of hearing-screening devices do not al-
ways provide sufficient supporting evidence to validate
the specific pass/fail criteria and/or automated algo-
rithms used in their instruments.49 In the absence of
national standards, audiologists must obtain normative
data for the instruments and protocols they use.


The JCIH recognizes that there are important issues
differentiating screening performed in the well-infant
nursery from that performed in the NICU. Although the
goals in each nursery are the same, numerous method-
ologic and technological issues must be considered in
program design and pass/fail criteria.


Screening Protocols in the Well-Infant Nursery
Many inpatient well-infant screening protocols provide
1 hearing screening and, when necessary, a repeat
screening no later than at the time of discharge from the
hospital, using the same technology both times. Use of
either technology in the well-infant nursery will detect
peripheral (conductive and sensory) hearing loss of 40
dB or greater.19 When automated ABR is used as the
single screening technology, neural auditory disorders
can also be detected.50 Some programs use a combina-
tion of screening technologies (OAE testing for the initial
screening followed by automated ABR for rescreening
[ie, 2-step protocol5]) to decrease the fail rate at dis-
charge and the subsequent need for outpatient follow-
up.34,35,37,51–53 With this approach, infants who do not pass
an OAE screening but subsequently pass an automated
ABR test are considered a screening “pass.” Infants in the
well-infant nursery who fail automated ABR testing
should not be rescreened by OAE testing and “passed,”
because such infants are presumed to be at risk of having
a subsequent diagnosis of auditory neuropathy/dyssyn-
chrony.


Screening Protocols in the NICU
An NICU is defined as a facility in which a neonatologist
provides primary care for the infant. Newborn units are
divided into 3 categories:


● Level I: basic care, well-infant nurseries


● Level II: specialty care by a neonatologist for infants at
moderate risk of serious complications


● Level III: a unit that provides both specialty and sub-
specialty care including the provision of life support
(mechanical ventilation)


A total of 120 level-II NICUs and 760 level-III NICUs
have been identified in the United States by survey, and


infants who have spent time in the NICU represent 10%
to 15% of the newborn population.54


The 2007 JCIH position statement includes neonates
at risk of having neural hearing loss (auditory neuropa-
thy/auditory dyssynchrony) in the target population to
be identified in the NICU,55–57 because there is evidence
that neural hearing loss results in adverse communica-
tion outcomes.22,50 Consequently, the JCIH recommends
ABR technology as the only appropriate screening tech-
nique for use in the NICU. For infants who do not pass
automated ABR testing in the NICU, referral should be
made directly to an audiologist for rescreening and,
when indicated, comprehensive evaluation, including
diagnostic ABR testing, rather than for general outpa-
tient rescreening.


Conveying Test Results
Screening results should be conveyed immediately to
families so that they understand the outcome and the
importance of follow-up when indicated. To facilitate
this process for families, primary health care profession-
als should work with EHDI team members to ensure
that:


● communications with parents are confidential and
presented in a caring and sensitive manner, preferably
face-to-face;


● educational materials are developed and disseminated
to families that provide accurate information at an
appropriate reading level and in a language they are
able to comprehend; and


● parents are informed in a culturally sensitive and un-
derstandable manner that their infant did not pass
screening and informed about the importance of
prompt follow-up; before discharge, an appointment
should be made for follow-up testing.


To facilitate this process for primary care physicians,
EHDI systems should ensure that medical professionals
receive:


● the results of the screening test (pass, did not pass, or
missed) as documented in the hospital medical chart;
and


● communication directly from a representative of the
hospital screening program regarding each infant in its
care who did not pass or was missed and recommen-
dations for follow-up.


Outpatient Rescreening for Infants Who Do Not Pass the
Birth Admission Screening
Many well-infant screening protocols will incorporate
an outpatient rescreening within 1 month of hospital
discharge to minimize the number of infants referred for
follow-up audiological and medical evaluation. The out-
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patient rescreening should include the testing of both
ears, even if only 1 ear failed the inpatient screening.


Outpatient screening at no later than 1 month of age
should also be available to infants who were discharged
before receiving the birth admission screening or who
were born outside a hospital or birthing center. State
EHDI coordinators should be aware of some of the fol-
lowing situations under which infants may be lost to the
UNHS system:


● Home births and other out-of-hospital births: states
should develop a mechanism to systematically offer
newborn hearing screening for all out-of-hospital
births.


● Across-state-border births: states should develop writ-
ten collaborative agreements among neighboring
states for sharing hearing-screening results and fol-
low-up information.


● Hospital-missed screenings: when infants are dis-
charged before the hearing screening is performed, a
mechanism should be in place for the hospital to con-
tact the family and arrange for an outpatient hearing
screening.


● Transfers to in-state or out-of-state hospitals: dis-
charge and transfer forms should contain the informa-
tion of whether a hearing screening was performed
and the results of any screening. The recipient hospital
should complete a hearing screening if one was not
previously performed or if there is a change in medical
status or a prolonged hospitalization.


● Readmissions: for readmissions in the first month of
life when there are conditions associated with poten-
tial hearing loss (eg, hyperbilirubinemia that requires
exchange transfusion or culture-positive sepsis), an
ABR screening should be performed before discharge.


Additional mechanisms for states to share hearing-
screening results and other medical information include
(l) incorporating the hearing-screening results in a state-
wide child health information system and (2) providing
combined metabolic screening and hearing-screening re-
sults to the primary care physician.


Confirmation of Hearing Loss in Infants Referred From UNHS
Infants who meet the defined criteria for referral should
receive follow-up audiological and medical evaluations
with fitting of amplification devices, as appropriate, at no
later than 3 months of age. Once hearing loss is con-
firmed, coordination of services should be expedited by
the infant’s medical home and Part C coordinating agen-
cies for early intervention services, as authorized by the
Individuals With Disabilities Education Act, following
the EHDI algorithm developed by the AAP (Appendix 1).


Audiological Evaluation
Comprehensive audiological evaluation of newborn and
young infants who fail newborn hearing screening
should be performed by audiologists experienced in pe-
diatric hearing assessment. The initial audiological test
battery to confirm a hearing loss in infants must include
physiologic measures and, when developmentally ap-
propriate, behavioral methods. Confirmation of an in-
fant’s hearing status requires a test battery of audiologi-
cal test procedures to assess the integrity of the auditory
system in each ear, to estimate hearing sensitivity across
the speech frequency range, to determine the type of
hearing loss, to establish a baseline for further monitor-
ing, and to provide information needed to initiate am-
plification-device fitting. A comprehensive assessment
should be performed on both ears even if only 1 ear
failed the screening test.


Evaluation: Birth to 6 Months of Age
For infants from birth to a developmental age of approx-
imately 6 months, the test battery should include a child
and family history, an evaluation of risk factors for con-
genital hearing loss, and a parental report of the infant’s
responses to sound. The audiological assessment should
include:


● Child and family history.


● A frequency-specific assessment of the ABR using air-
conducted tone bursts and bone-conducted tone
bursts when indicated. When permanent hearing loss
is detected, frequency-specific ABR testing is needed
to determine the degree and configuration of hear-
ing loss in each ear for fitting of amplification de-
vices.


● Click-evoked ABR testing using both condensation
and rarefaction single-polarity stimulus, if there are
risk indicators for neural hearing loss (auditory neu-
ropathy/auditory dyssynchrony) such as hyperbiliru-
binemia or anoxia, to determine if a cochlear micro-
phonic is present.28 Furthermore, because some
infants with neural hearing loss have no risk indica-
tors, any infant who demonstrates “no response” on
ABR elicited by tone-burst stimuli must be evaluated
by a click-evoked ABR.55


● Distortion product or transient evoked OAEs.


● Tympanometry using a 1000-Hz probe tone.


● Clinician observation of the infant’s auditory behavior
as a cross-check in conjunction with electrophysi-
ologic measures. Behavioral observation alone is not
adequate for determining whether hearing loss is
present in this age group, and it is not adequate for the
fitting of amplification devices.
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Evaluation: 6 to 36 Months of Age
For subsequent testing of infants and toddlers at devel-
opmental ages of 6 to 36 months, the confirmatory
audiological test battery includes:


● Child and family history.


● Parental report of auditory and visual behaviors and
communication milestones.


● Behavioral audiometry (either visual reinforcement or
conditioned-play audiometry, depending on the
child’s developmental level), including pure-tone au-
diometry across the frequency range for each ear and
speech-detection and -recognition measures.


● OAE testing.


● Acoustic immittance measures (tympanometry and
acoustic reflex thresholds).


● ABR testing if responses to behavioral audiometry are
not reliable or if ABR testing has not been performed
in the past.


Other Audiological Test Procedures
At this time, there is insufficient evidence for use of the
auditory steady-state response as the sole measure of
auditory status in newborn and infant populations.58


Auditory steady-state response is a new evoked-poten-
tial test that can accurately measure auditory sensitivity
beyond the limits of other test methods. It can determine
frequency-specific thresholds from 250 Hz to 8 kHz.
Clinical research is being performed to investigate its
potential use in the standard pediatric diagnostic test
battery. Similarly, there are insufficient data for routine
use of acoustic middle-ear muscle reflexes in the initial
diagnostic assessment of infants younger than 4
months.59 Both tests could be used to supplement the
battery or could be included at older ages. Emerging
technologies, such as broad-band reflectance, may be
used to supplement conventional measures of middle-
ear status (tympanometry and acoustic reflexes) as the
technology becomes more widely available.59


Medical Evaluation
Every infant with confirmed hearing loss and/or middle-
ear dysfunction should be referred for otologic and other
medical evaluation. The purpose of these evaluations is
to determine the etiology of hearing loss, to identify
related physical conditions, and to provide recommen-
dations for medical/surgical treatment as well as referral
for other services. Essential components of the medical
evaluation include clinical history, family history of
childhood-onset permanent hearing loss, identification
of syndromes associated with early- or late-onset per-
manent hearing loss, a physical examination, and indi-
cated radiologic and laboratory studies (including ge-
netic testing). Portions of the medical evaluation, such as


urine culture for CMV, a leading cause of hearing loss,
might even begin in the birth hospital, particularly for
infants who spend time in the NICU.60–62


Pediatrician/Primary Care Physician
The infant’s pediatrician or other primary health care
professional is responsible for monitoring the general
health, development, and well-being of the infant. In
addition, the primary care physician must assume re-
sponsibility to ensure that the audiological assessment is
conducted on infants who do not pass screening and
must initiate referrals for medical specialty evaluations
necessary to determine the etiology of the hearing loss.
Middle-ear status should be monitored, because the
presence of middle-ear effusion can further compromise
hearing. The primary care physician must partner with
other specialists, including the otolaryngologist, to facil-
itate coordinated care for the infant and family. Because
30% to 40% of children with confirmed hearing loss will
demonstrate developmental delays or other disabilities,
the primary care physician should closely monitor de-
velopmental milestones and initiate referrals related to
suspected disabilities.63 The medical home algorithm for
management of infants with either suspected or proven
permanent hearing loss is provided in Appendix 1.15


The pediatrician or primary care physician should
review every infant’s medical and family history for the
presence of risk indicators that require monitoring for
delayed-onset or progressive hearing loss and should
ensure that an audiological evaluation is completed for
children at risk of hearing loss at least once by 24 to 30
months of age, regardless of their newborn screening
results.25 Infants with specific risk factors, such as those
who received ECMO therapy and those with CMV in-
fection, are at increased risk of delayed-onset or progres-
sive hearing loss64–67 and should be monitored closely. In
addition, the primary care physician is responsible for
ongoing surveillance of parent concerns about language
and hearing, auditory skills, and developmental mile-
stones of all infants and children regardless of risk status,
as outlined in the pediatric periodicity schedule pub-
lished by the AAP.16


Children with cochlear implants may be at increased
risk of acquiring bacterial meningitis compared with
children in the general US population.68 The CDC
recommends that all children with, and all potential
recipients of, cochlear implants follow specific recom-
mendations for pneumococcal immunization that ap-
ply to cochlear implant users and that they receive
age-appropriate Haemophilus influenzae type b vac-
cines. Recommendations for the timing and type of
pneumococcal vaccine vary with age and immuniza-
tion history and should be discussed with a health care
professional.69
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Otolaryngologist
Otolaryngologists are physicians and surgeons who di-
agnose, treat, and manage a wide range of diseases of the
head and neck and specialize in treating hearing and
vestibular disorders. They perform a full medical diag-
nostic evaluation of the head and neck, ears, and related
structures, including a comprehensive history and phys-
ical examination, leading to a medical diagnosis and
appropriate medical and surgical management. Often, a
hearing or balance disorder is an indicator of, or related
to, a medically treatable condition or an underlying sys-
temic disease. Otolaryngologists work closely with other
dedicated professionals, including physicians, audiolo-
gists, speech-language pathologists, educators, and oth-
ers, in caring for patients with hearing, balance, voice,
speech, developmental, and related disorders.


The otolaryngologist’s evaluation includes a compre-
hensive history to identify the presence of risk factors for
early-onset childhood permanent hearing loss, such as
family history of hearing loss, having been admitted to
the NICU for more than 5 days, and having received
ECMO (see Appendix 2).70,71


A complete head and neck examination for craniofa-
cial anomalies should document defects of the auricles,
patency of the external ear canals, and status of the
eardrum and middle-ear structures. Atypical findings on
eye examination, including irises of 2 different colors or
abnormal positioning of the eyes, may signal a syndrome
that includes hearing loss. Congenital permanent con-
ductive hearing loss may be associated with craniofacial
anomalies that are seen in disorders such as Crouzon
disease, Klippel-Feil syndrome, and Goldenhar syn-
drome.72 The assessment of infants with these congenital
anomalies should be coordinated with a clinical geneti-
cist.


In large population studies, at least 50% of congenital
hearing loss has been designated as hereditary, and
nearly 600 syndromes and 125 genes associated with
hearing loss have already been identified.72,73 The eval-
uation, therefore, should include a review of family
history of specific genetic disorders or syndromes, in-
cluding genetic testing for gene mutations such as GJB2
(connexin-26), and syndromes commonly associated
with early-onset childhood sensorineural hearing
loss72,74–76 (Appendix 2). As the widespread use of newly
developed conjugate vaccines decreases the prevalence
of infectious etiologies such as measles, mumps, rubella,
H influenzae type b, and childhood meningitis, the per-
centage of each successive cohort of early-onset hearing
loss attributable to genetic etiologies can be expected to
increase, prompting recommendations for early genetic
evaluations. Approximately 30% to 40% of children
with hearing loss have associated disabilities, which can
be of importance in patient management. The decision
to obtain genetic testing depends on informed family


choice in conjunction with standard confidentiality
guidelines.77


In the absence of a genetic or established medical
cause, a computed tomography scan of the temporal
bones may be performed to identify cochlear abnormal-
ities, such as Mondini deformity with an enlarged ves-
tibular aqueduct, which have been associated with pro-
gressive hearing loss. Temporal bone imaging studies
may also be used to assess potential candidacy for sur-
gical intervention, including reconstruction, bone-an-
chored hearing aid, and cochlear implantation. Recent
data have shown that some children with electrophysi-
ologic evidence suggesting auditory neuropathy/dyssyn-
chrony may have an absent or abnormal cochlear nerve
that may be detected with MRI.78


Historically, an extensive battery of laboratory and
radiographic studies was routinely recommended for
newborn infants and children with newly diagnosed
sensorineural hearing loss. However, emerging technol-
ogies for the diagnosis of genetic and infectious disorders
have simplified the search for a definitive diagnosis,
which obviates the need for costly diagnostic evaluations
in some instances.70,71,79


If, after an initial evaluation, the etiology remains
uncertain, an expanded multidisciplinary evaluation
protocol including electrocardiography, urinalysis, test-
ing for CMV, and further radiographic studies is indi-
cated. The etiology of neonatal hearing loss, however,
may remain uncertain in as many as 30% to 40% of
children. Once hearing loss is confirmed, medical clear-
ance for hearing aids and initiation of early intervention
should not be delayed while this diagnostic evaluation is
in process. Careful longitudinal monitoring to detect and
promptly treat coexisting middle-ear effusions is an es-
sential component of ongoing otologic management of
these children.


Other Medical Specialists
The medical geneticist is responsible for the interpreta-
tion of family history data, the clinical evaluation and
diagnosis of inherited disorders, the performance and
assessment of genetic tests, and the provision of genetic
counseling. Geneticists or genetic counselors are quali-
fied to interpret the significance and limitations of new
tests and to convey the current status of knowledge
during genetic counseling. All families of children with
confirmed hearing loss should be offered, and may ben-
efit from, a genetics evaluation and counseling. This
evaluation can provide families with information on
etiology of hearing loss, prognosis for progression, asso-
ciated disorders (eg, renal, vision, cardiac), and likeli-
hood of recurrence in future offspring. This information
may influence parents’ decision-making regarding inter-
vention options for their child.


Every infant with a confirmed hearing loss should
have an evaluation by an ophthalmologist to document
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visual acuity and rule out concomitant or late-onset
vision disorders such as Usher syndrome.1,80 Indicated
referrals to other medical subspecialists, including devel-
opmental pediatricians, neurologists, cardiologists, and
nephrologists, should be facilitated and coordinated by
the primary health care professional.


Early Intervention
Before newborn hearing screening was instituted uni-
versally, children with severe-to-profound hearing loss,
on average, completed the 12th grade with a 3rd- to
4th-grade reading level and language levels of a 9- to
10-year-old hearing child.81 In contrast, infants and chil-
dren with mild-to-profound hearing loss who are iden-
tified in the first 6 months of life and provided with
immediate and appropriate intervention have signifi-
cantly better outcomes than later-identified infants and
children in vocabulary development,82,83 receptive and
expressive language,12,84 syntax,85 speech produc-
tion,13,86–88 and social-emotional development.89 Children
enrolled in early intervention within the first year of life
have also been shown to have language development
within the normal range of development at 5 years of
age.31,90


Therefore, according to federal guidelines, once any
degree of hearing loss is diagnosed in a child, a referral
should be initiated to an early intervention program
within 2 days of confirmation of hearing loss (CFR
303.321d). The initiation of early intervention services
should begin as soon as possible after diagnosis of hear-
ing loss but at no later than 6 months of age. Even when
the hearing status is not determined to be the primary
disability, the family and child should have access to
intervention with a provider who is knowledgeable
about hearing loss.91


UNHS programs have been instituted throughout the
United States for the purpose of preventing the signifi-
cant and negative effects of hearing loss on the cognitive,
language, speech, auditory, social-emotional, and aca-
demic development of infants and children. To achieve
this goal, hearing loss must be identified as quickly as
possible after birth, and appropriate early intervention
must be available to all families and infants with perma-
nent hearing loss. Some programs have demonstrated
that most children with hearing loss and no additional
disabilities can achieve and maintain language develop-
ment within the typical range of children who have
normal hearing.12,13,85,90 Because these studies were de-
scriptive and not causal studies, the efficacy of specific
components of intervention cannot be separated from
the total provision of comprehensive services. Thus, the
family-centered philosophy, the intensity of services, the
experience and training of the provider, the method of
communication, the curricula, the counseling proce-
dures, the parent support and advocacy, and the deaf
and hard-of-hearing support and advocacy are all vari-


ables with unknown effects on the overall outcomes of
any individual child. The key component of providing
quality services is the expertise of the provider specific to
hearing loss. These services may be provided in the
home, a center, or a combination of the 2 locations.


The term “intervention services” is used to describe
any type of habilitative, rehabilitative, or educational
program provided to children with hearing loss. In some
cases of mild hearing losses, amplification technology
may be the only service provided. Some parents choose
only developmental assessment or occasional consulta-
tion, such as parents with infants who have unilateral
hearing losses. Children with high-frequency losses and
normal hearing in the low frequencies may only be seen
by a speech-language pathologist, and those with signif-
icant bilateral sensorineural hearing losses might be seen
by an educator of the deaf and receive additional ser-
vices.


Principles of Early Intervention
To ensure informed decision-making, parents of infants
with newly diagnosed hearing loss should be offered
opportunities to interact with other families who have
infants or children with hearing loss as well as adults and
children who are deaf or hard of hearing. In addition,
parents should also be offered access to professional,
educational, and consumer organizations and provided
with general information on child development, lan-
guage development, and hearing loss. A number of prin-
ciples and guidelines have been developed that offer a
framework for quality early intervention service delivery
systems for children who are deaf or hard of hearing and
their families.92 Foundational characteristics of develop-
ing and implementing early intervention programs in-
clude a family-centered approach, culturally responsive
practices, collaborative professional-family relationships
and strong family involvement, developmentally appro-
priate practice, interdisciplinary assessment, and com-
munity-based provision of services.


Designated Point of Entry
States should develop a single point of entry into inter-
vention specific for hearing impairment to ensure that,
regardless of geographic location, all families who have
infants or children with hearing loss receive information
about a full range of options regarding amplification and
technology, communication and intervention, and ac-
cessing appropriate counseling services. This state sys-
tem, if separate from the state’s Part C system, should
integrate and partner with the state’s Part C program.
Parental consent must be obtained according to state and
federal requirements to share the IFSP information with
providers and transmit data to the state EHDI coordina-
tor.
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Regular Developmental Assessment
To ensure accountability, individual, community, and
state health and educational programs should assume
the responsibility for coordinated, ongoing measure-
ment and improvement of EHDI process outcomes. Early
intervention programs must assess the language, cogni-
tive skills, auditory skills, speech, vocabulary, and social-
emotional development of all children with hearing loss
at 6-month intervals during the first 3 years of life by
using assessment tools that have been standardized on
children with normal hearing and norm-referenced as-
sessment tools that are appropriate to measure progress
in verbal and visual language.


The primary purpose of regular developmental mon-
itoring is to provide valuable information to parents
about the rate of their child’s development as well as
programmatic feedback concerning curriculum deci-
sions. Families also become knowledgeable about expec-
tations and milestones of typical development of hearing
children. Studies have shown that valid and reliable
documentation of developmental progress is possible
through parent questionnaires, analysis of videotaped
conversational interactions, and clinically administered
assessments.* Documentation of developmental progress
should be provided on a regular basis to parents and,
with parental release of information, to the medical
home and audiologist. Although criterion-referenced
checklists may provide valuable information for estab-
lishing intervention strategies and goals, these assess-
ment tools alone are not sufficient for parents and in-
tervention professionals to determine if a child’s
developmental progress is comparable with his or her
hearing peers.


Opportunities for Interaction With Other Parents of Children
With Hearing Loss
Intervention professionals should seek to involve par-
ents at every level of the EHDI process and develop true
and meaningful partnerships with parents. To reflect the
value of the contributions that selected parents make to
development and program components, these parents
should be paid as contributing staff members. Parent
representatives should be included in all advisory board
activities. In many states, parents have been integral and
often have taken leadership roles in the development of
policy, resource material, communication mechanisms,
mentoring and advocacy opportunities, dissemination of
information, and interaction with the deaf community
and other individuals who are deaf or hard of hearing.
Parents, often in partnership with people who are deaf
and hard of hearing, have also participated in the train-
ing of professionals. They should be participants in the
regular assessment of program services to ensure ongo-
ing improvement and quality assurance.


Opportunities for Interaction With Individuals Who Are Deaf
or Hard of Hearing
Intervention programs should include opportunities for
involvement of individuals who are deaf or hard of
hearing in all aspects of EHDI programs. Because inter-
vention programs serve children with mild-to-profound,
unilateral or bilateral, permanent conductive, and sen-
sory or neural hearing disorders, role models who are
deaf or hard of hearing can be significant assets to an
intervention program. These individuals can serve on
state EHDI advisory boards and be trained as mentors for
families and children with hearing loss who choose to
seek their support. Almost all families choose at some
time during their early childhood programs to seek out
both adults and child peers with hearing loss. Programs
should ensure that these opportunities are available and
can be delivered to families through a variety of com-
munications means, such as Web sites, e-mail, newslet-
ters, videos, retreats, picnics and other social events, and
educational forums for parents.


Provision of Communication Options
Research studies thus far of early-identified infants with
hearing loss have not found significant differences in the
developmental outcomes by method of communication
when measured at 3 years of age.† Therefore, a range of
options should be offered to families in a nonbiased
manner. In addition, there have been reports of children
with successful outcomes for each of the different meth-
ods of communication. The choice is a dynamic process
on a continuum, differs according to the individual
needs of each family, and can be adjusted as necessary
on the basis of a child’s rate of progress in developing
communication skills. Programs need to provide families
with access to skilled and experienced early intervention
professionals to facilitate communication and language
development in the communication option chosen by
the family.


Skills of the Early Intervention Professional
All studies with successful outcomes reported for early-
identified children who are deaf or hard of hearing have
intervention provided by specialists who are trained in
parent-infant intervention services.12,90,97 Early interven-
tion programs should develop mechanisms to ensure
that early intervention professionals have special skills
necessary for providing families with the highest quality
of service specific to children with hearing loss. Profes-
sionals with a background in deaf education, audiology,
and speech-language pathology will typically have the
skills needed for providing intervention services. Profes-
sionals should be highly qualified in their respective
fields and should be skilled communicators who are
knowledgeable and sensitive to the importance of en-


*Refs 10–13, 51, 85, 87–90, and 93–96. †Refs 10–13, 85, 87, 88, 90, 93, and 96.
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hancing families’ strengths and supporting their priori-
ties. When early intervention professionals have knowl-
edge of the principles of adult learning, it increases their
success with parents and other professionals.


Quality of Intervention Services
Children with confirmed hearing loss and their families
have the right to prompt access to quality intervention
services. For newborn infants with confirmed hearing
loss, enrollment into intervention services should begin
as soon after hearing-loss confirmation as possible and
no later than 6 months of age. Successful early interven-
tion programs (1) are family centered, (2) provide fam-
ilies with unbiased information on all options regarding
approaches to communication, (3) monitor develop-
ment at 6-month intervals with norm-referenced instru-
ments, (4) include individuals who are deaf or hard of
hearing, (5) provide services in a natural environment in
the home or in the center, (6) offer high-quality service
regardless of where the family lives, (7) obtain informed
consent, (8) are sensitive to cultural and language dif-
ferences and provide accommodations as needed, and
(9) conduct annual surveys of parent satisfaction.


Intervention for Special Populations of Infants and Young
Children
Developmental monitoring should also occur at regular
6-month intervals for special populations of children
with hearing loss, including those with minimal and
mild bilateral hearing loss,98 unilateral hearing loss,99,100


and neural hearing loss,22 because these children are at
risk of having speech and language delay. Research find-
ings indicate that approximately one third of children
with permanent unilateral loss experience significant
language and academic delays.99–101


Audiological Habilitation
Most infants and children with bilateral hearing loss and
many with unilateral hearing loss benefit from some
form of personal amplification device.32 If the family
chooses personal amplification for its infant, hearing-aid
selection and fitting should occur within 1 month of
initial confirmation of hearing loss even when additional
audiological assessment is ongoing. Audiological habili-
tation services should be provided by an audiologist who
is experienced with these procedures. Delay between
confirmation of the hearing loss and fitting of an ampli-
fication device should be minimized.51,102


Hearing-aid fitting proceeds optimally when the re-
sults of physiologic audiological assessment including
diagnostic ABR, OAE, and tympanometry and medical
examination are in accord. For infants who are below a
developmental age of 6 months, hearing-aid selection
will be based on physiologic measures alone. Behavioral
threshold assessment with visual reinforcement audiom-
etry should be obtained as soon as possible to cross-


check and augment physiologic findings (see www.au-
diology.org).


The goal of amplification-device fitting is to provide
the infant with maximum access to all of the acoustic
features of speech within an intensity range that is safe
and comfortable. That is, amplified speech should be
comfortably above the infant’s sensory threshold but
below the level of discomfort across the speech fre-
quency range for both ears. To accomplish this in in-
fants, amplification-device selection, fitting, and verifi-
cation should be based on a prescriptive procedure that
incorporates individual real-ear measures that account
for each infant’s ear-canal acoustics and hearing loss.32


Validation of the benefits of amplification, particularly
for speech perception, should be examined in the clinical
setting as well as in the child’s typical listening environ-
ments. Complementary or alternative technology, such
as frequency modulation (FM) systems or cochlear im-
plants, may be recommended as the primary and/or
secondary listening device depending on the degree of
the infant’s hearing loss, the goals of auditory habilita-
tion, the infant’s acoustic environments, and the fami-
ly’s informed choices.3 Monitoring of amplification, as
well as the long-term validation of the appropriateness
of the individual habilitation program, requires ongoing
audiological assessment along with electroacoustic, real-
ear, and functional checks of the hearing instruments.
As the hearing loss becomes more specifically defined
through audiological assessments and as the child’s ear-
canal acoustics change with growth, refinement of the
individual prescriptive hearing-aid gain and output tar-
gets is necessary. Monitoring also includes periodic val-
idation of communication, social-emotional, and cogni-
tive development and, later, academic performance to
ensure that progress is commensurate with the child’s
abilities. It is possible that infants and young children
with measurable residual “hearing” (auditory responses)
and well-fit amplification devices may fail to develop
auditory skills necessary for successful spoken commu-
nication. Ongoing validation of the amplification device
is accomplished through interdisciplinary evaluation and
collaboration with the early intervention team and fam-
ily.


Cochlear implantation should be given careful con-
sideration for any child who seems to receive limited
benefit from a trial with appropriately fitted hearing
aids. According to US Food and Drug Administration
guidelines, infants with profound bilateral hearing loss
are candidates for cochlear implantation at 12 months of
age and children with bilateral severe hearing loss are
eligible at 24 months of age. The presence of develop-
mental conditions (eg, developmental delay, autism) in
addition to hearing loss should not, as a rule, preclude
the consideration of cochlear implantation for an infant
or child who is deaf. Benefits from hearing aids and
cochlear implants in children with neural hearing loss
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have also been documented. The benefit of acoustic
amplification for children with neural hearing loss is
variable.28,103 Thus, a trial fitting is indicated for infants
with neural hearing loss until the usefulness of the fit-
ting can be determined. Neural hearing loss is a hetero-
geneous condition; the decision to continue or discon-
tinue use of hearing aids should be made on the basis
of the benefit derived from amplification. Use of co-
chlear implants in neural hearing loss is growing, and
positive outcomes have been reported for many chil-
dren.28


Infants and young children with unilateral hearing
loss should also be assessed for appropriateness of hear-
ing-aid fitting. Depending on the degree of residual
hearing in unilateral loss, a hearing aid may or may not
be indicated. Use of “contralateral routing of signals”
amplification for unilateral hearing loss in children is not
recommended.104 Research is currently underway to de-
termine how to best manage unilateral hearing loss in
infants and young children.


The effect of otitis media with effusion (OME) is
greater for infants with sensorineural hearing loss than
for those with normal cochlear function.73 Sensory or
permanent conductive hearing loss is compounded by
additional transient conductive hearing loss associated
with OME. OME further reduces access to auditory cues
necessary for the development of spoken English. OME
also negatively affects the prescriptive targets of the
hearing-aid fitting, decreasing auditory awareness and
requiring adjustment of the amplification characteristics.
Prompt referral to either the primary care physician or
an otolaryngologist for treatment of persistent OME is
indicated in infants with sensorineural hearing loss.105


Definitive resolution of OME should never delay the
fitting of an amplification device.73,106


Medical and Surgical Intervention
Medical intervention is the process by which a physician
provides medical diagnosis and direction for medical
and/or surgical treatment options for hearing loss and/or
related medical disorder(s) associated with hearing loss.
Treatment varies from the removal of cerumen and the
treatment of OME to long-term plans for reconstructive
surgery and assessment of candidacy for cochlear im-
plants. If necessary, surgical treatment of malformation
of the outer and middle ears, including bone-anchored
hearing aids, should be considered in the intervention
plan for infants with permanent conductive or mixed
hearing loss when they reach an appropriate age.


Communication Assessment and Intervention
Language is acquired with greater ease during certain sen-
sitive periods of infant and toddler development.107–109


The process of language acquisition includes learning the
precursors of language, such as the rules that pertain to
selective attention and turn taking.20,110,111 Cognitive, so-


cial, and emotional development are influenced by the
acquisition of language. Development in these areas is
synergistic. A complete language evaluation should be
performed at regular intervals for infants and toddlers
with hearing loss. The evaluation should include an
assessment of oral, manual, and/or visual mechanisms as
well as cognitive abilities.


A primary focus of language intervention is to support
families in fostering the communication abilities of their
infants and toddlers who are deaf or hard of hearing.20


Spoken- and/or sign-language development should be
commensurate with the child’s age and cognitive abili-
ties and should include acquisition of phonologic (for
spoken language), visual/spatial/motor (for signed lan-
guage), morphologic, semantic, syntactic, and pragmatic
skills, depending on the family’s preferred mode of com-
munication.


Early intervention professionals should follow family-
centered principles to assist in developing communica-
tive competence of infants and toddlers who are deaf or
hard of hearing.112–114 Families should be provided with
information specific to language development and access
to peer and language models as well as family-involved
activities that facilitate language development of chil-
dren with normal hearing and children who are hard of
hearing or deaf.115,116 Depending on family choices, fam-
ilies should be offered access to children and adults with
hearing loss who are appropriate and competent lan-
guage models. Information on spoken language and
signed language, such as American Sign Language117 and
cued speech, should be provided.


Continued Surveillance, Screening, and Referral of Infants and
Toddlers
Appendix 2 presents 11 risk indicators that are associ-
ated with either congenital or delayed-onset hearing
loss. A single list of risk indicators is presented in the
current JCIH statement, because there is significant
overlap among those indicators associated with congen-
ital/neonatal hearing loss and those associated with de-
layed-onset/acquired or progressive hearing loss.
Heightened surveillance of all infants with risk indica-
tors, therefore, is recommended. There is a significant
change in the definition of risk-indicator 3, which has
been modified from NICU stay more than 48 hours to
NICU stay more than 5 days. Consistent with 2000 JCIH
position statement,3 the 2007 position statement recom-
mends use of risk indicators for hearing loss for 3 pur-
poses. Historically, the first use of risk indicators is for
the identification of infants who should receive audio-
logical evaluation but who live in geographic locations
(eg, developing nations, remote areas) where universal
hearing screening is not yet available.‡ This use has
become less common as a result of the expansion of


‡Refs 3, 19, 21, 24, 25, 64, and 118–124.
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UNHS. The second purpose of risk-indicator identifica-
tion is to help identify infants who pass the neonatal
screening but are at risk of developing delayed-onset
hearing loss and, therefore, should receive ongoing med-
ical, speech and language, and audiological surveillance.
Third, the risk indicators are used to identify infants who
may have passed neonatal screening but have mild
forms of permanent hearing loss.25


Because some important indicators, such as family
history of hearing loss, may not be determined during
the course of UNHS,14,72 the presence of all risk indicators
for acquired hearing loss should be determined in the
medical home during early well-infant visits. Risk indi-
cators that are marked with a section symbol in Appen-
dix 2 are of greater concern for delayed-onset hearing
loss. Early and more frequent assessment may be indi-
cated for children with CMV infection,118,125,126 syn-
dromes associated with progressive hearing loss,72


neurodegenerative disorders,72 trauma,127–129 or culture-
positive postnatal infections associated with sensorineu-
ral hearing loss130,131; for children who have received
ECMO64 or chemotherapy132; and when there is care-
giver concern or a family history of hearing loss.16


For all infants with and without risk indicators for
hearing loss, developmental milestones, hearing skills,
and parent concerns about hearing, speech, and lan-
guage skills should be monitored during routine medical
care consistent with the AAP periodicity schedule.


The JCIH has determined that the previously recom-
mended approach to follow-up of infants with risk indi-
cators for hearing loss only addressed children with
identifiable risk indicators and failed to consider the
possibility of delayed-onset hearing loss in children
without identifiable risk indicators. In addition, concerns
were raised about feasibility and cost associated with the
2000 JCIH recommendation for audiological monitoring
of all infants with risk indicators at 6-month intervals.
Because approximately 400 000 infants are cared for
annually in NICUs in the United States, and the 2000
JCIH recommendation included audiology assessments
at 6-month intervals from 6 months to 36 months of age
for all infants admitted to an NICU for more than 48
hours, an unreasonable burden was placed on both pro-
viders of audiology services and families. In addition,
there was no provision for identification of delayed-
onset hearing loss in infants without an identifiable risk
indicator. Data from 2005 for 12 388 infants discharged
from NICUs in the National Perinatal Information Net-
work indicated that 52% of infants were discharged
within the first 5 days of life, and these infants were
significantly less likely to have an identified risk indica-
tor for hearing loss other than NICU stay. Therefore, the
2007 JCIH recommends an alternative, more inclusive
strategy of surveillance of all children within the medical
home based on the pediatric periodicity schedule. This
protocol will permit the detection of children with either


missed neonatal or delayed-onset hearing loss irrespec-
tive of the presence or absence of a high-risk indicator.


The JCIH recognizes that an optimal surveillance and
screening program within the medical home would in-
clude the following:


● At each visit, consistent with the AAP periodicity
schedule, infants should be monitored for auditory
skills, middle-ear status, and developmental mile-
stones (surveillance). Concerns elicited during surveil-
lance should be followed by administration of a vali-
dated global screening tool.133 A validated global
screening tool is administered to all infants at 9, 18,
and 24 to 30 months or, if there is physician or pa-
rental concern about hearing or language, sooner.133


● If an infant does not pass the speech-language portion
of the global screening in the medical home or if there
is physician or caregiver concern about hearing or
spoken-language development, the child should be
referred immediately for further evaluation by an au-
diologist and a speech-language pathologist for a
speech and language evaluation with validated
tools.133


● Once hearing loss is diagnosed in an infant, siblings
who are at increased risk of having hearing loss should
be referred for audiological evaluation.14,75,134,135


● All infants with a risk indicator for hearing loss (Ap-
pendix 2), regardless of surveillance findings, should
be referred for an audiological assessment at least once
by 24 to 30 months of age. Children with risk indica-
tors that are highly associated with delayed-onset
hearing loss, such as having received ECMO or having
CMV infection, should have more frequent audiologi-
cal assessments.


● All infants for whom the family has significant con-
cerns regarding hearing or communication should be
promptly referred for an audiological and speech-lan-
guage assessment.


● A careful assessment of middle-ear status (using pneu-
matic otoscopy and/or tympanometry) should be
completed at all well-child visits, and children with
persistent middle-ear effusion that last for 3 months or
longer should be referred for otologic evaluation.136


Protecting the Rights of Infants and Families
Each agency or institution involved in the EHDI process
shares responsibility for protecting infant and family
rights in all aspects of UNHS, including access to infor-
mation including potential benefits and risks in the fam-
ily’s native language, input into decision-making, and
confidentiality.77 Families should receive information
about childhood hearing loss in easily understood lan-
guage. Families have the right to accept or decline hear-
ing screening or any follow-up care for their newborn
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infant within the statutory regulations, just as they have
for any other screening or evaluation procedures or
intervention.


EHDI data merit the same level of confidentiality and
security afforded all other health care and education
information in practice and law. The infant’s family has
the right to confidentiality of the screening and fol-
low-up assessments and the acceptance or rejection of
suggested intervention(s). In compliance with federal
and state laws, mechanisms should be established that
ensure parental release and approval of all communica-
tions regarding the infant’s test results, including those
to the infant’s medical home and early intervention–
coordinating agency and programs. The Health Insur-
ance Portability and Accountability Act (Pub L No. 104-
191 [1996]) regulations permit the sharing of health
information among health care professionals.


Information Infrastructure
In its 2000 position statement,3 the JCIH recommended
development of uniform state registries and national
information databases that incorporate standardized
methodology, reporting, and system evaluation. EHDI
information systems are to provide for the ongoing and
systematic collection, analysis, and interpretation of data
in the process of measuring and reporting associated
program services (eg, screening, evaluation, diagnosis,
and/or intervention). These systems are used to guide
activities, planning, implementation, and evaluation of
programs and to formulate research hypotheses.


EHDI information systems are generally authorized
by legislators and implemented by public health officials.
These systems vary from a simple system that collects
data from a single source to electronic systems that re-
ceive data from many sources in multiple formats. The
number and variety of systems will likely increase with
advances in electronic data interchange and integration
of data, which will also heighten the importance of
patient privacy, data confidentiality, and system secu-
rity. The appropriate agencies and/or officials should be
consulted for any projects regarding public health sur-
veillance.69


Federal and state agencies are collaborating in the
standardization of data definitions to ensure the value of
data sets and to prevent misleading or unreliable infor-
mation. Information management is used to improve
services to infants and their families; to assess the quan-
tity and timeliness of screening, evaluation, and enroll-
ment into intervention; and to facilitate collection of
demographic data on neonatal and infant hearing loss.


The JCIH endorses the concept of a limited national
database to permit documentation of the demographics
of neonatal hearing loss, including prevalence and etiol-
ogy across the United States. The information obtained
from the information-management system should assist
both the primary health care professional and the state


health agency in measuring quality indicators associated
with program services (eg, screening, diagnosis, and in-
tervention). The information system should provide
measurement tools to determine the degree to which
each process is stable and sustainable and conforms to
program benchmarks. Timely and accurate monitoring
of relevant quality measures is essential.


Since 1999, the CDC and the Directors of Speech and
Hearing Programs in State Health and Welfare Agencies
(DSHPSHWA) have collected annual aggregate EHDI
program data needed to address the national EHDI goals.
In 1999, a total of 22 states provided data for the DSHP-
SHWA survey. Participation had increased to 48 states, 1
territory, and the District of Columbia in 2003. However,
many programs have been unable to respond to all the
questions on the survey because of lack of a statewide
comprehensive data-management and reporting system.


The Government Performance and Results Act
(GPRA) of 1993 (Pub L No. 103-62) requires that federal
programs establish measurable goals approved by the US
Office of Management and Budget (OMB) that can be
reported as part of the budgetary process, thus linking
future funding decisions with performance. The HRSA
has modified its reporting requirements for all grant
programs. The GPRA measures that must be reported to
the OMB by the MCHB annually for the EHDI program
are:


● the number of infants screened for hearing loss before
discharge from the hospital;


● the number of infants with confirmed hearing loss at
no later than 3 months of age;


● the number of infants enrolled in a program of early
intervention at no later than 6 months of age;


● the number of infants with confirmed or suspected
hearing loss referred to an ongoing source of compre-
hensive health care (ie, medical home); and


● the number of children with nonsyndromic hearing
loss who have developmentally appropriate language
and communication skills at school entry.


One GPRA measure that must be reported to the
OMB by the CDC annually for the EHDI program is the
percentage of newborn infants with a positive screening
result for hearing loss who are subsequently lost to
follow-up.


EHDI programs have made tremendous gains in their
ability to collect, analyze, and interpret data in the pro-
cess of measuring and reporting associated program ser-
vices. However, only a limited number of EHDI pro-
grams are currently able to accurately report the number
of infants screened, evaluated, and enrolled in interven-
tion, the age of time-related objectives (eg, screening by
1 month of age), and the severity or laterality of hearing
loss. This is complicated by the lack of data standards and
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by privacy issues within the regulations of the Family
Educational Rights and Privacy Act of 1974 (Pub L No.
93-380).


Given the current lack of standardized and readily
accessible sources of data, the CDC EHDI program, in
collaboration with the DSHPSHWA, developed a revised
survey to obtain annual EHDI data from states and ter-
ritories in a consistent manner to assess progress toward
meeting the national EHDI goals and the Healthy People
2010 objectives. In October 2006, the OMB, which is
responsible for reviewing all government surveys, ap-
proved the new EHDI hearing screening and follow-up
survey. To facilitate this effort, the CDC EHDI Data Com-
mittee is establishing the minimum data elements and
definitions needed for information systems to be used to
assess progress toward the national EHDI goals.


The JCIH encourages the CDC and HRSA to continue
their efforts to identify barriers and explore possible
solutions with EHDI programs to ensure that children in
each state who seek hearing-related services in states
other than where they reside receive all recommended
screening and follow-up services. EHDI systems should
also be designed to promote the sharing of data regard-
ing early hearing loss through integration and/or linkage
with other child health information systems. The CDC
currently provides funds to integrate the EHDI system
with other state/territorial screening, tracking, and sur-
veillance programs that identify children with special
health care needs. Grantees of the MCHB are encour-
aged to link hearing-screening data with such child
health data sets as electronic birth certificates, vital sta-
tistics, birth defects registries, metabolic or newborn
dried “blood-spot” screenings, immunization registries,
and others.


To promote the best use of public health resources,
EHDI information systems should be evaluated periodi-
cally, and such evaluations should include recommen-
dations for improving quality, efficiency, and usefulness.
The appropriate evaluation of public health surveillance
systems becomes paramount as these systems adapt to
revise case definitions, address new health-related
events, adopt new information technology, ensure data
confidentiality, and assess system security.69


Currently, federal sources of systems support include
Title V block grants to states for maternal and child
health care services, Title XIX (Medicaid) federal and
state funds for eligible children, and competitive US
Department of Education personnel preparation and re-
search grants. The NIDCD provides grants for research
related to early identification and intervention for chil-
dren who are deaf or hard of hearing.137


Universities should assume responsibility for special-
track, interdisciplinary, professional education programs
for early intervention for infants and children with hear-
ing loss. Universities should also provide training in fam-
ily systems, the grieving process, cultural diversity, au-


ditory skill development, and deaf culture. There is a
critical need for in-service and preservice training of
professionals related to EHDI programs, which is partic-
ularly acute for audiologists and early interventionists
with expertise in hearing loss. This training will require
increased and sustained funding for personnel prepara-
tion.


Benchmarks and Quality Indicators
The JCIH supports the concept of regular measurements
of performance and recommends routine monitoring of
these measures for interprogram comparison and con-
tinuous quality improvement. Performance benchmarks
represent a consensus of expert opinion in the field of
newborn hearing screening and intervention. The
benchmarks are the minimal requirements that should
be attained by high-quality EHDI programs. Frequent
measures of quality permit prompt recognition and cor-
rection of any unstable component of the EHDI pro-
cess.138


Quality Indicators for Screening


● Percentage of all newborn infants who complete
screening by 1 month of age; the recommended
benchmark is more than 95% (age correction for pre-
term infants is acceptable).


● Percentage of all newborn infants who fail initial
screening and fail any subsequent rescreening before
comprehensive audiological evaluation; the recom-
mended benchmark is less than 4%.


Quality Indicators for Confirmation of Hearing Loss


● Of infants who fail initial screening and any subse-
quent rescreening, the percentage who complete a
comprehensive audiological evaluation by 3 months
of age; the recommended benchmark is 90%.


● For families who elect amplification, the percentage of
infants with confirmed bilateral hearing loss who re-
ceive amplification devices within 1 month of confir-
mation of hearing loss; the recommended benchmark
is 95%.


Quality Indicators for Early Intervention


● For infants with confirmed hearing loss who qualify
for Part C services, the percentage for whom parents
have signed an IFSP by no later than 6 months of age;
the recommended benchmark is 90%.


● For children with acquired or late-identified hearing
loss, the percentage for whom parents have signed an
IFSP within 45 days of the diagnosis; the recom-
mended benchmark is 95%.


● The percentage of infants with confirmed hearing loss
who receive the first developmental assessment with
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standardized assessment protocols (not criterion refer-
ence checklists) for language, speech, and nonverbal
cognitive development by no later than 12 months of
age; the recommended benchmark is 90%.


CURRENT CHALLENGES, OPPORTUNITIES, AND FUTURE
DIRECTIONS


Despite the tremendous progress made since 2000, there
are challenges to the success of the EHDI system.


Challenges


All of the following listed challenges are considered im-
portant for the future development of successful EHDI
systems:


● Too many children are lost between the failed screen-
ing and the rescreening and between the failed re-
screening and the diagnostic evaluation.


● There is a shortage of professionals with skills and
expertise in both pediatrics and hearing loss, including
audiologists, deaf educators, speech-language pathol-
ogists, early intervention professionals, and physi-
cians.


● There is often a lack of timely referral for diagnosis of,
and intervention for, suspected hearing loss in chil-
dren.


● Consistent and stable state and federal funding is
needed for program sustainability.


● When compared with services provided for adults,
pediatric services in all specialties are poorly reim-
bursed.


● Access to uniform Part C services is inadequate among
states and within states.


● There is a lack of integrated state data-management
and -tracking systems.


● Demographics and cultural diversity are changing rap-
idly.


● Funding for hearing aids, loaner programs, cochlear
implants, and FM systems is needed.


● There is a lack of specialized services for children with
multiple disabilities and hearing loss.


● Children may not qualify for services (state Part C
guidelines) before demonstrating language delays
(prevention model versus deficit model).


● Children may not qualify for assistive technology (pre-
vention model versus deficit model).


● There is a lack of in-service education for key profes-
sionals.


● There are regulatory barriers to sharing information
among providers and among states.


● No national standards exist for the calibration of OAE
or ABR instrumentation, and there is a lack of uniform
performance standards.


Opportunities for System Development and Research


● Establish programs to ensure the development of com-
munication for infants and children with all degrees
and types of hearing loss, allowing them access to all
educational, social, and vocational opportunities
throughout their life span.


● Develop improved, rapid, reliable screening technol-
ogy designed to differentiate specific types of hearing
loss.


● Develop and validate screening technologies for iden-
tifying minimal hearing loss.


● Develop state data-management systems with the ca-
pacity for the accurate determination of the preva-
lence for delayed-onset or progressive hearing loss.


● Develop state data-tracking systems to follow infants
with suspected and confirmed hearing loss through
individual state EHDI programs.


● Track the certification credentials of the service pro-
viders for children with confirmed hearing loss who
are receiving Part C early intervention services and
early childhood special education.


● Track genetic, environmental, and pharmacologic fac-
tors that contribute to hearing loss, thus allowing for
tailored prevention and intervention strategies.


● Continue to refine electrophysiologic diagnostic tech-
niques, algorithms, and equipment to enable frequen-
cy-specific threshold assessment for use with very
young infants.


● Continue to refine techniques to improve the selec-
tion and fitting of appropriate amplification devices in
infants and young children.


● Conduct translational research pertaining to young
children with hearing loss, in particular, genetic, diag-
nostic, and outcomes studies.


● Initiate prospective population-based studies to deter-
mine the prevalence and natural history of auditory
neural conduction disorders.


● Conduct efficacy studies to determine appropriate
early intervention strategies for infants and children
with all degrees and types of hearing loss.


● Conduct additional studies on the efficacy of interven-
tion for infants and children who receive cochlear
implants at younger than 2 years.


● Conduct additional studies on the efficacy of hearing-
aid use in infants and children younger than 2 years.
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● Conduct additional studies of the auditory develop-
ment of children who have appropriate amplification
devices in early life.


● Expand programs within health, social service, and
education agencies associated with early intervention
and Head Start programs to accommodate the needs of
the increasing numbers of early-identified children.


● Adapt education systems to capitalize on the abilities
of children with hearing loss who have benefited from
early identification and intervention.


● Develop genetic and medical procedures that will de-
termine more rapidly the etiology of hearing loss.


● Ensure transition from Part C (early intervention) to
Part B (education) services in ways that encourage
family participation and ensure minimal disruption of
child and family services.


● Study the effects of parents’ participation in all aspects
of early intervention.


● Test the utility of a limited national data set and de-
velop nationally accepted indicators of EHDI system
performance.


● Encourage the identification and development of cen-
ters of expertise in which specialized care is provided
in collaboration with local service providers.


● Obtain the perspectives of individuals who are deaf or
hard of hearing in developing policies regarding med-
ical and genetic testing and counseling for families
who carry genes associated with hearing loss.139


CONCLUSIONS
Since the 2000 JCIH statement, tremendous and rapid
progress has been made in the development of EHDI
systems as a major public health initiative. The percent-
age of infants screened annually in the United States has
increased from 38% to 95%. The collaboration at all
levels of professional organizations, federal and state
government, hospitals, medical homes, and families has
contributed to this remarkable success. New research
initiatives to develop more sophisticated screening and
diagnostic technology, improved digital hearing-aid and
FM technologies, speech-processing strategies in co-
chlear implants, and early intervention strategies con-
tinue. Major technological breakthroughs have been
made in facilitating the definitive diagnosis of both ge-
netic and nongenetic etiologies of hearing loss. In addi-
tion, outcomes studies to assess the long-term outcomes
of special populations, including infants and children
with mild and unilateral hearing loss, neural hearing
loss, and severe or profound hearing loss managed with
cochlear implants, have been providing information on
the individual and societal impact and the factors that
contribute to an optimized outcome. It is apparent, how-
ever, that there are still serious challenges to be over-


come and system barriers to be conquered to achieve
optimal EHDI systems in all states in the next 5 years.
Follow-up rates remain poor in many states, and fund-
ing for amplification in children is inadequate. Funding
to support outcome studies is necessary to guide inter-
vention and to determine factors other than hearing loss
that affect child development. The ultimate goal, to op-
timize communication, social, academic, and vocational
outcomes for each child with permanent hearing loss,
must remain paramount.
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lowing head injury in children. Acta Oto-Laryngologica. 1985;
99:529–536


129. Zimmerman WD, Ganzel TM, Windmill IM, Nazar GB, Phil-
lips M. Peripheral hearing loss following head trauma in
children. Laryngoscope. 1993;103:87–91


130. Arditi M, Mason EO Jr, Bradley JS, et al. Three-year multi-
center surveillance of pneumococcal meningitis in children:
clinical characteristics, and outcome related to penicillin sus-
ceptibility and dexamethasone use. Pediatrics. 1998;102:
1087–1097


131. Roizen NJ. Nongenetic causes of hearing loss. Ment Retard Dev
Disabil Res Rev. 2003;9:120–127


132. Bertolini P, Lassalle M, Mercier G, et al. Platinum compound-
related ototoxicity in children: long-term follow-up reveals
continuous worsening of hearing loss. J Pediatr Hematol Oncol.
2004;26:649–655


133. American Academy of Pediatrics, Council on Children With
Disabilities, Section on Developmental Behavioral Pediatrics,
Bright Futures Steering Committee, Medical Home Initiatives
for Children With Special Needs Project Advisory Committee.
Identifying infants and young children with developmental
disorders in the medical home: an algorithm for developmen-
tal surveillance and screening [published correction appears
in Pediatrics. 2006;118:1808 –1809]. Pediatrics. 2006;118:
405–420


134. Fortnum H, Davis A. Epidemiology of permanent childhood
hearing impairment in Trent Region, 1985–1993 [published
correction appears in Br J Audiol. 1998;32:63]. Br J Audiol.
1997;31:409–446


135. Orzan E, Polli R, Martella M, Vinanzi C, Leonardi M, Murgia
A. Molecular genetics applied to clinical practice: the Cx26
hearing impairment. Br J Audiol. 1999;33:291–295


136. American Academy of Pediatrics, Subcommittee on Otitis
Media With Effusion, American Academy of Family Physi-
cians, American Academy of Otolaryngology-Head and Neck
Surgery. Otitis media with effusion. Pediatrics. 2004;113:
1412–1429


137. Roush J, Bess FH, Gravel J, Harrison M, Lenihan S, Marvelli
A. Preparation of personnel to serve children with hearing
loss and their families: current status and future needs. Pre-
sented at: 2004 Summit on Deafness Proceedings: Spoken
Language in the 21st Century—Predicting Future Trends in
Deafness; February 26–29, 2004; Washington, DC


138. Agency for Health Care Policy and Research. Using Clinical
Practice Guidelines to Evaluate Quality of Care: Vol II—Methods.
Rockville, MD: US Department of Health and Human Ser-
vices, Public Health Service; 1995. AHCPR publication 95-
0046


139. Brick K. Genetics of deafness, deaf people and the past,
present and future. Presented at: Workshop on the Genet-
ics of Congenital Hearing Impairment; June 7, 1999; At-
lanta, GA


140. Morton CC, Nance WE. Newborn hearing screening: a silent
revolution. N Engl J Med. 2006;354:2151–2164


141. Biernath KR, Reefhuis J, Whitney CG, et al. Bacterial
meningitis among children with cochlear implants beyond
24 months after implantation. Pediatrics. 2006;117:
284 –289


920 AMERICAN ACADEMY OF PEDIATRICS
. Provided by Univ Of Minnesota on September 27, 2010 www.pediatrics.orgDownloaded from 



http://www.pediatrics.org





APPENDIX 2: RISK INDICATORS ASSOCIATEDWITH
PERMANENT CONGENITAL, DELAYED-ONSET, OR
PROGRESSIVE HEARING LOSS IN CHILDHOOD
Risk indicators that are marked with a “§” are of greater
concern for delayed-onset hearing loss.
1. Caregiver concern§ regarding hearing, speech, lan-


guage, or developmental delay.62


2. Family history§ of permanent childhood hearing
loss.24,140


3. Neonatal intensive care of more than 5 days or any of
the following regardless of length of stay: ECMO,§
assisted ventilation, exposure to ototoxic medications
(gentimycin and tobramycin) or loop diuretics (furo-
semide/Lasix), and hyperbilirubinemia that requires
exchange transfusion.64,131


4. In utero infections, such as CMV,§ herpes, rubella,
syphilis, and toxoplasmosis.64–67,125,126


5. Craniofacial anomalies, including those that involve
the pinna, ear canal, ear tags, ear pits, and temporal
bone anomalies.24


6. Physical findings, such as white forelock, that are as-
sociated with a syndrome known to include a senso-
rineural or permanent conductive hearing loss.24


7. Syndromes associated with hearing loss or progres-
sive or late-onset hearing loss,§ such as neurofibro-
matosis, osteopetrosis, and Usher syndrome131; other
frequently identified syndromes include Waarden-
burg, Alport, Pendred, and Jervell and Lange-
Nielson.72


8. Neurodegenerative disorders,§ such as Hunter syn-
drome, or sensory motor neuropathies, such as Fried-
reich ataxia and Charcot-Marie-Tooth syndrome.131


9. Culture-positive postnatal infections associated with
sensorineural hearing loss,§ including confirmed
bacterial and viral (especially herpes viruses and
varicella) meningitis.130,131,141


10. Head trauma, especially basal skull/temporal bone
fracture§ that requires hospitalization.127–129


11. Chemotherapy.§132


APPENDIX 1 Algorithm for Hearing Screening. Available at: http://www.medicalhomeinfo.org/screening/Screen%20Materials/Algorithm.pdf
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Newborn Hearing Screening Technologies


2012


When the auditory system is excited by 
a stimulus, small electrical currents are  
generated. ABR responses are measured 
by placing sensors on the baby. Sound is  
introduced to the baby’s ears through small 
earphones while the baby is in a natural sleep. A 
computer records the baby’s brainwave activity 
and indicates whether the auditory system is 
appropriately responding to sound.
 


Newborn Screening Program, 601 Robert St. N., St. Paul, MN 55155, Phone (800) 664-7772, Fax (651) 215-6285


 Automated Auditory Brainstem 
Response (ABR)


 Advantages of ABR


What to do if equipment fails


•	 Requires no interpretation by the screener
•	 ABR results are less affected by middle ear 


or external ear debris than OAEs
•	 Results are immediately available
•	 Easy to administer by nursery staff
•	 May detect neural or central auditory 


pathologies


 Otoacoustic Emissions (OAE)


Disadvantages of ABR


•	 May take longer if baby is in a noisy 
environment


•	 ABR may be susceptible to electrical 
interference 


•	 Infants with very mild hearing loss may 
pass an ABR screen


•	 Have a plan in place for a back-up unit
•	 Borrow equipment from another facility, 


ENT, or audiology
•	 Contact a sales representative about the 


possibility of loaner equipment
•	 Create a log of missed babies
•	 Assure that all babies are screened


The cochlea produces sound in response to 
external stimuli. This internally generated 
sound is measured during an OAE test. 
OAEs are done by placing a small probe in 
the infant’s ear canal and presenting sound 
through small speakers. There are two types 
of OAEs commonly used in clinical practice. 
Transient OAE (TEOAE) emits sound in the 
speech frequency range. Distortion product 
OAE	(DPOAE)	emits	sound	in	specific	
frequency ranges.


 Advantages of OAE


•	 Results are immediately available
•	 Easy to administer by nursery staff
•	 Average screening time is less than ABR


Disadvantages of OAE


•	 Debris	or	fluid	in	the	ear	can	affect	results
•	 Failure	rates	are	high	during	first	24	hours	


of life
•	 May take longer in noisy environment
•	 Infants with very mild hearing loss or 


central auditory pathologies may pass an 
OAE screen







