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It is well known that sensory deprivation and

stimulation can induce clear changes in brain

structure and function ((Rauschecker, 2006)).

Literature findings regarding the effects of sensori-

neural hearing loss and hearing-aid treatment on

cortical speech processing are mixed, however (e.g.,

Glick & Sharma, 2017; Lavie et al., 2021;

McClannahan et al., 2019).

INTRODUCTION

Statistical analyses

o No group differences in terms of mean amplitude or

latency values for the N100, P300 and N400

responses (all p > 0.05)

o For the condition-specific (congruent and

incongruent) EEG responses from the N400

paradigm, effect of condition on amplitude (F =

5.9, p < 0.03) and latency (F = 9.2, p < 0.009), with

larger mean amplitudes and latencies for the

incongruent compared to the congruent condition

RESULTS

To investigate the effects of auditory deprivation and

stimulation on detection, discrimination, and semantic

processing of speech sounds in individuals with

sensorineural hearing loss (SNHL) using behavioral

and electrophysiological measures

AIM

o Participants: Native Danish speakers aged 55-75

o Cross-sectional study design (N = 3 × 15)

• Group 1: Age-appropriate normal hearing

• Group 2: Untreated mild-to-moderate SNHL

• Group 3: Treated mild-to-moderate SNHL

o Test protocol

• Pure-tone audiometry

• Real-ear measurements with new test hearing

aids fitted to NAL-NL2 gain targets

• Aided speech audiometry

• Aided multi-channel electroencephalography

(EEG): N100, P300 and N400 responses

o Aided speech audiometry and EEG measurements

performed with Dantale-I-digit materials (Elberling

et al., 1989) in 67-dB-SPL speech-shaped noise

MATERIALS & METHODS

When good speech audibility is ensured, cortical

responses reflecting detection, discrimination, and

semantic processing appear ‘intact’ in individuals with

untreated and treated SNHL

CONCLUSION

• Rauschecker, J. P. (2006). Adaptive plasticity and sensory substitution in the cerebral cortex.

Reprogramming the Cerebral Cortex: Plasticity Following Central and Peripheral Lesion. Oxford

University Press, Oxford, 361-376.

• Elberling C, Ludvigsen C & Lyregaard PE (1989). “DANTALE: A new Danish speech

material”, Scandinavian Audiology, 18(3), 169-175

• Glick H & Sharma A (2017). “Cross-modal plasticity in developmental and age-related hearing loss:

Clinical implications”, Hearing Research, 343, 191-201

• McClannahan KS, Backer KC & Tremblay KL (2019). “Auditory evoked responses in older adults with

normal hearing, untreated, and treated age-related hearing loss”, Ear & Hearing, 40(5), 1106-1116

• Lavie L, Shechter Shvartzman L & Banai K (2021). “Plastic changes in speech perception in older adults

with hearing impairment following hearing aid use: A systematic review”, International Journal of

Audiology, Early Online, 1-9

REFERENCES

PP 000

Influence of hearing-aid experience on behavioral 
and electrophysiological measures of speech 

detection, discrimination, and comprehension

N               U               T  

N

U 

T

N               U               T  

N

U 

T
N400

o N100 and P300 evoked

with an active oddball

paradigm (standard:

\null\, deviant: \fem\)

o N400 evoked with

congruent and in-

congruent digit triplets


