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Background

• The main concern people with hearing loss have, is to understand 
speech in noisy environments, 

• This limits their participation in social events, reducing work 
opportunities and impacting quality of life. 

• Most common type of hearing loss in older adults, is bilateral 
sensorineural that impacts audibility as well as auditory 
processing. 

• Consequently, hearing aids that address audibility provide limited 
benefit to older adults in noisy settings. 

• In this study, we aim to investigate the effects of mild to moderate 
hearing loss on listening in noise in older adults. 
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Conclusions
• Older adults with mild to moderate hearing loss have similar 

predictive accuracy in quiet and in noise with and without 
amplification, possibly due to compensatory strategies such as 
language skills, attention, memory and hearing loss mostly at 
high frequencies.

• There was a less variability for predictive accuracy in quiet 
between those who don’t wear hearing aids compared to those 
who wear hearing aids

• When tested with NAL-R, Predictive accuracy was significantly 
correlated with SRT in noise with amplification. 

• It is possible that poorer predictability in quiet results in adults 
opting for hearing devices

Methods
Participants: 18 adults, Mean age = 72.9 yrs (stdev4.1); age range: 64.5 
to 79.2 years; 11 Males, 7 Females
• Mild to Moderate hearing loss; 7 had hearing aids (male =5)
• Listening to 15-minute podcast
• 00 Azimuth, loudspeaker 1.3m, 65dB SPL (Q); 8 talker babble, 5dB SNR
• Those with hearing loss, podcast was amplified using the individual hearing 

level and amplified using NAL-R (Byrne et al 2001)
• Accuracy = with Q and A every 5 minutes
• Listening Effort = Asked to convey 
how effort was listening after each condition

Results
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• SIN performance was significantly improved 
with NAL-R amplification

• Accuracy of questions pertaining to the 
podcasts within EEG recording was 
significantly better in quiet (McHaney et al, 
2021) 

• Listening effort was perceived to be higher in 
noise

• Older adults exhibited stronger TRFs at Fronto-central electrodes for all 
conditions but especially in quiet condition (Petersen et al 2017; Mesik et 
al 2021)

• Our hypothesis, those who wear hearing aids have poorer predictive 
accuracy, increased listening effort and poorer listening in noise

• Our results show that older adults with hearing loss showed similar 
predictive accuracy in quiet and in noise (+5dB SNR) with and without 
amplification- this ties with their experience that they don’t receive any 
benefit from their devices (Vanheusden et al 2020). 
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Data analysis
• Temporal Response Function or TRF is used to assess the 

relationship between speech envelope and the 
corresponding EEG response, i.e., neural encoding (Gillis et 
al 2021). 

• We are using Forward encoding model where the speech envelope 
is used to predict the EEG response.

• Predictive accuracy: to determine how well the model can predict 
the EEG response from the speech stimuli (Gillis et al 2021). 
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Figure 1: Study Design

Future Directions
• Continue to test more participants with varying levels of hearing 

with and without hearing devices to determine the effect of 
hearing loss on neural tracking 

• Investigate other speech features, onsets, spectrogram, speech 
features to determine the impact of hearing loss and noise on 
TRFs

• Explore predictive relationship between neural tracking, and 
speech perception in noise in adults with hearing loss  
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