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Category Births Annually Prevalence Total Hearing Loss

Healthy 3,600,000 3/1000 10,800

At-risk 400,000 30/1000 12,000

Total 4,000,000 5.7/1000 22,800

Northern & Hayes, 1994
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http://www.amazon.com/dp/B0145G2FFM
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� General Guideline: Fastest rate that still 
produces an optimal response

� Click stimulus: 21.1/sec
9Extensive normative data for latency
9Slow enough to identify wave I
9Fast enough for rapid data collection
9Odd number not in sync with 50 Hz or 

60 Hz current
� Tone burst stimulus: 37.7/sec

9Quicker test time
9Not interested in wave I
9No negative impact of rate increase 

on waveform morphology
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Advantages of Fz versus CZ Placement

1. More secure attachment (tape versus hair)
2. Avoid scrubbing fontanelle in infants
3.  Avoid bandages and head coverings

Advantages of Earlobe versus Mastoid Placement

1. On average 30% larger wave I amplitude with earlobe
2. Minimize post-auricular artifact
3.  Extend electrode distance from bone oscillator to    

minimize stimulus artifact
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Signal-to-noise ratio (SNR) = 
Signal Amplitude X Number of Averages

_______________________________
Noise Amplitude

where Signal = ABR and 
Noise = any electrical activity that is NOT ABR

Adequate SNR = 3
(ABR wave V is 3 times larger than residual 

background noise)
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Data Collection in a Typical Pediatric ABR Assessment: 
• 4 stimuli (click + 3 tone burst frequencies)
• 4 intensity levels per stimulus
• 2 replications per intensity level
• 2 ears
• Total = 4 X 4 X 2 X 2 = ~ 64 separate ABR waveforms

Calculated Data Collection Time 
• Assume 1000 stimuli (sweeps) per waveform = 64,000 sweeps 
• Stimulus rate of 11.1/sec = 96 minutes
• Stimulus rate of 37.7/sec = 28 minutes
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Efficient Data Collection in a Typical Pediatric ABR Assessment: 
• 4 stimuli (click + 3 tone burst frequencies)
• 4 intensity levels per stimulus
• 2 ears
• 500 stimuli (sweeps) per waveform for 3 higher intensity levels
• 1000 sweeps for two replicated waveforms at threshold  intensity level
• Total = 1500 + 2000 = 3500 sweeps per stimulus X 4 stimuli X 2  ears = 28,000 

sweeps

Calculated Data Collection Time 
• Assume stimulus rate of 37.7/sec
• Averaging of 500 sweeps requires only 13 seconds
• Data collection time = 28,000/37.7 = 12.5 minutes
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� Use of novel stimuli (brief-tone chirp or click 
evoked [CE]-chirp) has recently received 
attention as a potential alternative to click and 
toneburst stimuli, with reported improvements in 
frequency-specicity and shortened test duration. 
(p. 14)

� Limited data are currently available regarding the 
relationship between behavioral hearing 
thresholds and chirp-elicited responses in infants 
with a variety of types and degrees of hearing 
loss, warranting further study. 

� Such advantages would need to include 
improved accuracy in auditory threshold 
estimation across all ages, types and degrees of 
hearing loss, and reduced duration of testing 
time. 
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Although toneburst ABR is the gold-standard for 
estimating hearing thresholds in the infant, other 
evoked-response protocols, stimuli, and 
technologies are emerging that demonstrate 
frequency specificity, as well as equivalent, 
if not superior test efficiency (e.g., ABR or 
Automated Steady-State Response [ASSR] using 
puretone or broadband [chirp or click-evoked-chirp 
stimuli], Cebulla & Elberling, 2015; Cebulla, Lurz, & 
Shehata-Dieler, 2014). Any technology, protocol or 
stimulus used for objective determination of 
frequency-speci c hearing thresholds should be 
rigorously and independently validated for the 
ability to accurately predict behavioral hearing 
thresholds in infants and young children of all ages 
and all types and degrees of hearing loss. 
. 
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“We have found than simply observing the auditory behavior of children does not always yield 
an accurate description of hearing loss”…

“The basic operation of this principle is that no result be accepted until it is confirmed by an 
independent measure.”
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