
In 2010, Jacobs, Roush, Munoz, and White
 conducted a nationwide survey of hearing screening procedures used in the neonatal intensive care units (NICU). Managers of Early Hearing Detection and Intervention (EHDI) programs in all 50 states were asked to identify a person in each of their NICUs who was familiar with the hearing screening procedures in use.  A link was then provided to an electronic survey.   Responses were obtained from 442 NICUs in 43 states.  

In the fall of 2010, Bowman, Munoz, Jacobs, and Roush
 analyzed the data for each state.     Aggregate data are reported here for: 1) screening technology employed; 2) protocols for rescreening and referral; 3) challenges associated with hearing screening in the NICU, and 4) recommendations for improvement.

Responses were obtained from 16 NICUs across the state of Florida.  Respondents had the option of leaving a survey question blank.  Therefore, response totals do not equal 16 for all questions.
The size of the NICU nurseries represented varied with 44% of respondents estimating that their site screened between 101 and 500 babies in 2009.  13% estimated screening 100 babies or less while 44% estimated screening over 500 babies in 2009.
Screening Technology:  Initial Screening and Re-screening
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Figure 2a: Technology used for initial hearing screening in the NICU.
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Figure 2b: Technology for re-screening in the NICU.
Re-screening Protocol:
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Figure 3: Protocol for babies who fail initial hearing screening in the NICU.

The respondents who selected “we follow another protocol not listed” noted a variety of more specific responses: re-screens are completed by an outside vendor, babies are re-screened up to 5 times in the NICU and then are referred to an audiologist, and babies who refer are given an ABR evaluation either as an in-patient or out-patient.
Of the respondents who reported that re-screenings were provided prior to discharge, 60% re-screen only the ear that initially failed.

Re-admission Screening Protocols:
Respondents were asked what procedure was followed for infants who passed a hearing screening, but were later re-admitted to the NICU for a condition associated with hearing loss, such as hyperbilirubinemia that requires exchange transfusion or culture-positive sepsis.  Half (50%) reported that those infants would be re-screened while 13% reported that they would not re-screen. A significant number (38%) reported that they follow other procedures that were not listed in the survey choices. Of these, several noted that these infants are re-screened based on physician recommendation or after communication with the NICU.  Many also noted that infants were not re-admitted to their nursery.

Obstacles to NICU Hearing Screening:
Respondents were asked to describe the greatest challenges associated with hearing screening in the NICU in Florida.  Those challenges were listed as: transfer of infant to another facility prior to screening (40%), difficulty gaining access to the infant while in the NICU (30%), transfer of infant to another unit within the same facility (20%), discharge of infant prior to screening (10%), and difficulty managing all the documentation required to record screening attempts and results (10%).
Additional obstacles noted by respondents included: excessive electrical interference, challenges getting family history due to lack of access to the family, and a large amount of time between testing and reporting of results due to insufficient staffing.
Changes Planned:
Many respondents noted that changes were being implemented in their nurseries. The most commonly reported of these were: the hiring of additional staff to screen, increasing the efficiency of the process used to determine when babies are ready to be screened, and eliminating paper reporting by switching to an electronic system.

Recommendations:
When asked how NICU hearing screening could be improved, respondents in Florida offered many different recommendations.  Direct quotes from the survey are provided below.: 

· “Use Pediatrix”
· “Follow-up with audiologist for patients without insurance.”

· “Having a second audiologist on staff would be helpful in getting results sooner.”

FAQ’s

Hearing Screening in the Neonatal Intensive Care Unit

What is the prevalence of permanent hearing loss in infancy?

The prevalence of sensorineural hearing loss in well-babies ranges from 1-3:1000 or 0.1 to 0.3%. It is at least 10 times higher for infants whose birth history required hospitalization in an NICU (10-20:1000 or 1 to 2%).  Milder degrees of sensorineural hearing loss are also present at birth (0.6:1000 or 0.06%).

What is a ‘sensorineural’ hearing loss?

Sensorineural hearing losses include cochlear (inner ear) disorders, also known as “sensory” impairments, which account for over 90% of permanent hearing loss present at birth.  Sensorineural hearing loss in children also includes “neural” impairments often referred to as “auditory neuropathy” or more recently “auditory neuropathy spectrum disorder” (ANSD) in recognition of the variable nature of this disorder.  ANSD is characterized by absent or abnormal auditory brainstem responses in the presence of intact cochlear hair cell function. 

How common is ANSD?

Although population based studies are needed, the prevalence of ANSD is higher than once thought and may account for as many as 7-10 % of infants with sensorineural hearing loss. 

What is the relationship between ANSD and NICU history?

NICU infants represent ~10% of the newborn population or approximately 400,000 infants per year. There is a growing body of evidence showing that infants cared for in the NICU are at increased risk of neural hearing loss.  For that reason the Joint Committee on Infant Hearing (JCIH, 2007) recommended separate protocols for NICU and well baby nurseries.  

How do we screen for ANSD?

Auditory brainstem response (ABR) screening is sensitive to ANSD; otoacoustic emissions are not (although some children with ANSD have absent or abnormal OAEs).  For that reason the Joint Committee on Infant Hearing
JCIH 2007 position statement expanded the definition of ‘targeted’ hearing loss, from congenital bilateral and unilateral sensory or permanent conductive HL, to include “neural” hearing loss (i.e. ANSD).  Specifically, the Joint Committee recommended that NICU infants admitted for more than 5 days should have ABR included as part of their screen so that neural HL will not be missed.

Why 5 days?

About 25% of NICU infants are considered “low” risk (this includes infants with diagnoses such as transient respiratory distress, observation for temperature instability, and negative sepsis workup).  According to the National Perinatal Research Center, most of those infants are discharged by 5 days of age.   Specific risk factors are often difficult for screeners to identify in the medical record so establishing a time criterion (>5 days) was considered by JCIH to be easier to implement. This may result in some over-referrals to audiology (or screening with ABR that could have been screened with OAE) but presumably fewer misses.  It is implied in the JCIH 2007 Position statement that procedures may be modified if the NICU has well established criteria for review and/or screening for known risk factors.

What does JCIH say about rescreening NICU infants?

A complete evaluation of both ears is recommended even if only one ear failed the initial screen. 

What about infants who require readmission to the NICU?

A repeat hearing screen is recommended prior to discharge for readmissions of infants in the first month of life, if there are conditions present associated with potential hearing loss 

NICU Hearing Screening Checklist
(based the recommendations of JCIH 2007)

· Detect both sensory (cochlear) and neural impairment (e.g. auditory neuropathy spectrum disorder).

· Use ABR to screen NICU infants admitted to the NICU for more than 5 days (or those at increased risk for ANSD).

· Refer infants who do not pass ABR screening in the NICU directly to an audiologist for rescreening.

· If an infant does not pass the initial ABR screening, rescreen bilaterally even if only one ear failed the initial screening.
· Repeat hearing screening for infants readmitted to the NICU in the first month of life for conditions associated with increased risk of hearing loss (e.g. hyperbilirubinemia requiring exchange transfusion or culture-positive sepsis).

Hearing Screening in the NICU
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The information in this report was obtained from a nationwide survey conducted by the National Center for Hearing Assessment and Management in cooperation with the University of North Carolina at Chapel Hill.   
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