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Identifying neurophysiological biomarkers of 

adaptation to noise

Methods
Behavioural measures

• Participants: 15 normal-hearing adults (19–46 y/o, 7 female).

• Stimuli: Vocoded words.1 Noise: Speech-shaped noise at 60 dBnHL.

• Conditions: Words at 50 ms, 800 ms, and 1600 ms after noise onset.

Neurophysiological measures

• Participants: 12 normal-hearing adults (20–40 y/o, 8 female).

• EEG recording system: Duet (Intelligent Hearing Systems, Miami).

• Stimuli: 1667 bursts of 6 clicks (65 dBnHL, ISI = 6–12 ms).

• Noise: Additive Gaussian white noise at 60 dBnHL.

• Conditions: Bursts at 40 ms and 500 ms after noise onset.

• ABR and full-range responses estimated via deconvolution.2

Results
Behavioural measures. Panel A shows the mean 50% speech reception 

thresholds (SRT-50) for each participant across the three conditions. 

Panel B shows that delaying the word from noise onset resulted in an 

improvement of 2.38 dB at 800 ms and 2.92 dB at 1600 ms.

Neurophysiological measures. Panel C shows similar grand-average ABR 

morphologies in both conditions. Statistical analysis revealed 

comparable amplitudes and latencies for waves I and V. Panels D and E 

show examples of individual ABR traces. Panel F shows that noise 

onset elicited robust middle- and late-latency components; bursts 

elicited similar response waveforms in both conditions; middle- and 

late-latency components were adapted in click-evoked responses.
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Motivation
• Human listeners ‘adapt to noise’, as they show better word 

recognition when words are delayed in the noise.

• This study aimed to characterise the neural adaptation mechanisms 

underlying this phenomenon.

Conclusions
• Behavioural results showed that neural adaptation occurs rapidly, 

with limited additional improvement beyond 800 ms.

• Neurophysiological results suggest that broadband clicks may not 

be optimal for characterising adaptation mechanisms.
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