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The State of Vermont Hearing Advisory Council and Early Hearing Detection and
Intervention (EHDI) Program, based on national best practice guidelines including the
Joint Committee on Infant Hearing (JCIH), recommends that children who do not pass
their newborn hearing screenings at birth complete a diagnostic auditory brainstem
response evaluation before 3 months of age (JCIH ,2007). This testing should be
performed by an audiologist with a background in pediatric hearing assessment and
specifically trained to perform diagnostic Auditory Brainstem Response (ABR)
evaluations. The following protocol should be used to diagnose the presence and degree
of hearing loss and to obtain medical clearance for the fitting of amplification when
appropriate.
This protocol will focus on non-behavioral, diagnostic evaluation following a failed
newborn hearing screening. Children who are not yet developmentally capable of
behavioral evaluation should be tested using a comprehensive approach, including
diagnostic Auditory Brainstem Response (ABR) evaluation, Otoacoustic emissions
(OAE) as well as middle ear assessments. As Auditory Brainstem Response (ABR)
testing is currently the gold standard evaluation for early hearing loss detection, this
protocol will provide recommendations for equipment setup, testing procedures and
results/data interpretation. Frequency specific ABR evaluation is recommended in order
to obtain results that are directly transferable to modern amplification systems. The
following are evidence-supported recommendations for Auditory Brainstem Response
(ABR) evaluation in the infant population.
1. Frequency
a. 500Hz through 4000Hz are critical frequencies for ABR testing with
2000Hz considered an ideal starting frequency. Use of clinical judgment is
recommended when determining which frequencies can be obtained given
testing circumstances and/or allotted time available for testing.
b. The click ABR is a useful and supplementary piece of information,
however, the Joint Commission on Infant Hearing (JCIH) clearly states
that frequency specific ABR results are priority over Click ABR
specifically for the fitting of modern amplification devices (JCIH, 2007).
2. Intensity
a. Threshold search
i. 5 to 10 db steps should be used when approaching threshold.
Larger steps of 15 to 20db are appropriate when determined on the
basis of amplitude and wave morphology. As ABR testing is a time
sensitive evaluation, clinical judgment will be critical in
determining appropriate use of time.
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ii. In the absence of an ABR response, testing should proceed until
limits of the equipment are reached for proper identification of
profound hearing loss. These limits should be determined prior to
testing, and calibration of ABR equipment completed at the
manufacturers recommended intervals to ensure transducer output
is accurate.
3. Procedure
a. Preparation
i. Patient preparation is a critical factor in test efficiency and quality
1. Explanation of test procedures, required sleep deprivation
and feeding pattern for testing day is recommended for the
family of the patient. Notification in the form of a letter
and/or verbal communication is ideal.
b. The use of a 2- channel electrode montage is the accepted method for
obtaining ABR results. Two commonly used methods are described
below.
i. Vertical: High forehead and nape of neck and ground (common).
ii. Mastoid: High forehead and each mastoid, lateral forehead or other
preferred site (common)
1. Some evidence supports that the vertical montage provides
larger amplitude at lower intensity (King et al., 1992). Both
methods are considered acceptable and appropriate for
threshold ABR evaluation.
4. Stimulus
a. Tone-pips
i. Blackman or linear gated tone pips are currently the preferred form
of stimulus for frequency specific ABR evaluation (NHSP, 2012).
5. Transducer
a. Headphones or insert Earphones
i. Circumaural or supra aural headphones have a more stable
calibration over a larger variability of ear canal volumes and ear
impedances in addition to the reliability of stimulus at high
intensity levels. Insert phones are less cumbersome and will allow
setup of both ears before child is sleeping. This will prevent the
possibility of waking the patient when changing ears. Both
methods are appropriate for threshold ABR applications (Voss and
Herrmann, 2005).
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6. Bone conduction
a. Bone conduction ABR can and should be performed when test conditions
allow. Best opportunity for useful information with BC testing falls within
1K-4K. Correlation of AC- and BC-ABR thresholds for clicks with AC
and BC pure-tone thresholds was highest in the 1–4 kHz range (ConeWesson et al, 1995)
b. BC oscillator artifact may obscure definition of ABR peaks, particularly
wave I. This can be ameliorated by using a Cz–C7 (vertex to low nape of
neck) recording montage that has the added benefit of increasing wave V
amplitude near threshold, thus enhancing detection (Singer & Don, 1989).
7. Results
a. Determination of a present wave V in the ABR recording and a threshold
response is based upon an active and ongoing assessment of the
electrophysiological data obtained. Wave morphology, amplitude and
clinician judgment will dictate when threshold is obtained for each
individual frequency. It is important to note that success in ABR
assessment will rely more on obtaining individual thresholds with “clean”
data as apposed to multiple thresholds that rely on incomplete or “noisy”
data.
b. Threshold conversion must be completed from dBnHL to dBeHL prior to
fitting amplification in infants. Many hearing aid manufacturers have
implemented this conversion within their fitting software. While a
psychophysical measurement of individual equipment is highly
recommended, the use of an existing standard conversion is considered a
reliable and accepted alternative (BCEP 2008)
c. In the presence of any degree of hearing loss following ABR testing,
tympanometry and otoacoustic emissions are recommended when possible
to support future otologic consultation.
8. Follow up
a. Regular audiological monitoring is recommended from birth to 36 months
of age when a hearing loss has been diagnosed. Diagnostic Auditory
Brainstem Response should be repeated at re-evaluation until reliable
behavioral audiometric data can be obtained (JCIH, 2007).
For a more comprehensive view on diagnostic audiology in the pediatric population,
please refer to the British Columbia Early Hearing Program’s diagnostic audiology
protocol. The following data provides guidance for setup using the Biologic Navigator
Pro ABR equipment and is authored by the NHS Antenatal and Newborn Screening
Programs, UK. Biologic Nav Pro is the preferred equipment choice of the Early Hearing
Detection and Intervention program.
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