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Wave I measures showed good within-individual reproducibility, supporting their use as a non-invasive auditory biomarker for longitudinal monitoring. 
Tester-related variance was not the dominant source of variability, and the empirically derived SNR threshold and normalization approach

 provide actionable tools for future multi-tester studies.

O B J E C T I V E S

4 .  B E T W E E N - T E S T E R  R E L I A B I L I T Y

• Tester 
variance constantly 
below residual 
within-ear variance 
→ Tester is not a 
dominant source of 
variability

• Supports multi-
tester studies.

C O N C L U S I O N

2 .  T E S T - R E T E S T  R E P R O D U C I B I L I T Y

•  Peak-to-trough Amplitude is the best method for reproducibility
•  Ear-canal outperforms Mastoid ABR across both measures 

➜ Good to excellent reproducibility for latency and amplitude Ear-canal ABR 

1 .  S N R  Q U A L I T Y  F I L T E R

Optimal threshold balances reproducibility and retention found at SNR ≥16 dB (median 
CV= 12.1%, ICC = 0.86, 88.6% recordings kept) for Ear-canal ABR and SNR ≥ 11.5 dB (CV= 
13.9%, ICC = 0.77, 83%  recordings kept) for Mastoid ABR

➔ All further analyses use these filtered datasets.

3 .  B E T W E E N - E A R  V A R I A B I L I T Y

•  Adjustment for head size 
and residual 
noise reduced the 95% 
range of Wave I by 18% 
and reduced the 
male/female difference 

• However, substantial 
between-ear variability 
remains. 

Wave I amplitude is a proposed non-invasive biomarker of cochlear synaptopathy requiring established reproducibility 
before clinical use.
Primary objective
Assess the test–retest reproducibility of Wave I amplitude and latency in Ear-canal and Mastoid ABR, quantifying 
both reliability (the ability to differentiate ears) and agreement (the stability of repeated measurements within the 
same ear).
Secondary objectives
• Define objective quality criteria for electrophysiological recordings, and thresholds that retain only reliable, high-

quality signals.
• Examine and quantify sources of variability (between-ear, within-ear, between-tester)
• Explore whether adjusting for demographic, morphological & signal quality factors can reduce between-ear variability

E X P E R I M E N T A L  S E T U P

The three Wave I amplitude measurement methods on a filtered ear-canal ABR signal.

S T A T I S T I C A L  A N A L Y S I S

Participants
• 30 healthy adults aged 18–25 y (19 females) with 

pure-tone average 0.5–4 kHz < 20 dB HL and speech-
in-noise SNR < −3 dB.

Protocol
• 1 inclusion visit + 4 electrophysiological sessions 

(Click-evoked ABR at 80 dB nHL ), 2 weeks apart. 
• sessions 1–3 same tester, session 4 different tester 

(up to 4 different testers).

Measures
• Ear-canal vs mastoid ABR Wave I amplitude by 3 

methods  (peak-to-trough, trough-to-peak, baseline-
to-peak ) and Wave 1 latency.

Signal to noise ratio (SNR) quality filter 
Sessions 1–3 (same tester)
• Goal : define an optimal SNR threshold : value 

that maximises reproducibility (highest ICC, lowest 
CV) while retaining enough recordings in order to 
be sure that recordings above this threshold can 
be reliably analysed.

• Method: W1 amplitude peak-to-trough SNR 
tested from 6 to 20 dB (0.5 dB steps). At each 
step, only recordings above threshold are kept and 
ICC(1,1), median CV and % retained are 
recomputed.

Test-retest Reproducibility 
Sessions 1–3 (same tester)
• Reliability: ICC(1,1) mixed-effects with 95% CI by 

bootstrap (n=100)
• Agreement: coefficient of variation (CV) 

Between-ear variability 
Sessions 1–3 (same tester)
Mixed-effects model on different measures of head 
size & residual noise → amplitude adjusted by the 
model coefficients.

Between-Tester reliability
All 4 sessions
ICC(2,1) mixed-effects : variance decomposed into 
between-ear / tester / residual

R E S U L T S

M E T H O D S

Test–retest reliability and agreement of ear-canal and mastoid Wave I Auditory Brainstem 
Responses in healthy young adults
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