Cortical alpha oscillations as a measure of listening effort in adults
with hearing loss
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Background: Understanding speech presented against a background of noise can be effortful,
especially for older adults with hearing loss (Pichora-Fuller et al., 2016; Alhanbali et al., 2017).
Cortical electroencephalography (EEG) is one of the many different objective measures used to index
listening effort (Pichora-Fuller et al., 2016; Alhanbali et al., 2019). Changes in the power of EEG
oscillations in the alpha frequency band (8-13 Hz) may indicate increased listening effort (Obleser et
al., 2012; Petersen et al., 2015; Dimitrijevic et al., 2019; Fiedler et al., 2021), or suppression of
irrelevant background noise during effortful listening tasks (McMahon et al., 2016).

Methods: Our research focuses on using EEG alpha power to measure listening effort during speech-
in-noise listening tasks for older adults who have a hearing loss. We use the Nexus-10 with the
BioTrace software (Mind Media B.V. neuro and biofeedback system) to acquire EEG data. We use
EEGlab (Delorme & Makeig, 2004) to analyse the EEG data during discrete time periods of interest
during a listening task.

Results: For older adults with hearing loss, changes in EEG alpha power during listening to, and
remembering, speech captures aspects of listening effort that are distinct from those captured by
other objectives measures of listening effort (Alhanbali et al., 2019). Baseline alpha power can
predict performance accuracy on a digits-in-noise task (Alhanbali et al., 2022). The degree of hearing
loss modulates EEG alpha power prior to the presentation of a speech stimulus (Alhanbali et al.,
2022) and during listening to, and remembering, a speech stimulus (Petersen et al., 2015).
Preliminary work from our group suggests that EEG alpha power may be used as an objective marker
of when (i.e., at different time periods in a listening task) participants with varying degrees of
hearing loss use listening effort to achieve listening success.

Conclusion: Changes in EEG alpha power have the potential to provide insight into the temporal
dynamics of listening effort throughout the course of a listening task. These temporal changes in EEG
alpha power may help to explain individual differences in the experience of listening effort.
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