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A common observation
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Functional interpretation
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Today’s Questions

1) Do alpha power dynamics reflect listening challenges
experienced...

... with progressive hearing loss?

2) “Can alpha oscillations in the brain protect speech signals
against interfering distractors?”



Attentional challenges in the ageing listener

A Trial design for the auditory number comparison task
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Excluding trivial effects of stimulus audibility

Hearing threshold (dB HL)

20

40

60

80

—————— —
L2k TR
=2 F o -
W Younger (20-30y)
_ 1
@ Older (60-70y)
0.25 0.5 1 2 3 4 6 8

Frequency (kHz)

Frequency-specific amplification

oft——- Audiogram -------------1
—
T
(a'a]
©
80
Frequency
80

Sound spectrum

o dBFS

Frequency

Moore et al., (1998). Br J Audiol.



Excluding trivial effects of stimulus audibility

Individual SNR estimation
(for ~70 % accuracy)

5]
o

1
0 ——— —
g — _-=___ —
E N == = :
== i

W Younger (20-30y)
1

[=a]
(=]

Hearing threshold (dB HL)
I
o

@ Older (60-70y)

]
o

0.25 05 1 2 3 4 6 8

Frequency (kHz)




Response times in the number comparison task
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Alpha power during number comparison
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A Trial design for the auditory number comparison task

Prediction
Masker m
<<smaller ? larger>> Confidence?
it & oA e | 12 3
yrore e vowwrv . © %Fj O‘Ji"}o

Power [%
change]

Wostmann, Herrmann, Wilsch, Obleser (in press). J Neurosci.



Age-effects on alpha power modulations

A Alpha power modulations
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Age-effects on alpha power modulations

A Alpha power modulations
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B Effects of age on alpha power modulations
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Age-effects on alpha power modulations

Wostmann, Herrmann, Wilsch, Obleser (in press). J Neurosci.



Today’s Questions

1) Do alpha power dynamics reflect listening challenges
experienced...

... at an older age?

2) “Can alpha oscillations in the brain protect speech signals
against interfering distractors?”



Does hearing loss affect alpha power dynamics?
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Does hearing loss affect alpha power dynamics?

Baseline Encoding Delay Probe
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Does hearing loss affect alpha power dynamics?

Highest memory load: 6 items
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Does hearing loss affect alpha power dynamics?




Today’s Questions

1) Do alpha power dynamics reflect listening challenges
experienced...

... at an older age?

... with progressive hearing loss?




Can alpha oscillations in the brain protect speech signals against interfering distractors?
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Can alpha oscillations in the brain protect speech signals against interfering distractors?
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Auditory spatial attention task

Dichotic listening; n =19; (20 - 35 years)
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CORRECT TRIAL: 4 Hits; INCORRECT TRIAL: < 4 Hits
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Alpha power lateralization
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Summary

a ‘
I speech in nms.
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Processing degraded speech is attention-
demanding and enhances alpha power.
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Alpha dynamics reflect (1) changes in
listening behavior at an older age, and (2)
interactions between signal degradation
and compensated hearing loss.
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Stimulation (2.3-7.9s)

Lateralized alpha oscillations signify successful
attentional selection of task-relevant speech. @
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