The effect of aging on auditory scene analysis — Evidence from a change detection paradigm
Mathilde de Kerangal, Deborah Vickers, Maria Chait

Ear Institute, University College London, UK

Introduction

* Older listeners report increased difficulties with listening in crowded environments. These can be due to deterioration of the peripheral
auditory system, or various deficits of cognitive and sustained-attention abilities.

* Current clinical tests focus on assessing hearing loss, but neglect the effect cognitive decline might have on listening.

We aim to understand the effect of healthy aging on auditory scene analysis and how it relates to listeners’ cognitive and audiometric profile.
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Main findings

 Measures of sensitivity to

Change detection ability is degraded with age.
However, sensitivity to regularity appears to be preserved with age. Older listeners compensate lower scene analysis abilities by relying
to a larger extent on predictability cues.
Change detection performance and sensitivity to regularity in the older group correlated with measures of auditory and visual sustained
attention and musical training but not with measures of audibility or speech perception.

Conclusion

1. The ability to detect a change in complex scenes declines with age; but older listeners use compensatory mechanisms based on stimulus

predictability to better perceive these complex scenes.
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correlated for d’ with age and for RT with musical training and
visual sustained attention performance (SART).

* Because our auditory system is hypothesized to serve as an early warning system — continually monitoring our surroundings for important

changes [1] — a change detection task [1] was selected to measure scene analysis abilities.
Using a change detection task, two aspects of scene analysis were investigated: sensitivity to predictable temporal patterns and
distractibility.
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* Introducing a distractor sound impaired performance for both groups but
The was considered as a good baseline to increase of C scores and RT for the older listeners.

measure susceptibility to distraction as similar performances
were observed between young and older groups.

distractor condition replicated
findings presented in the first
experiment (d” and C).

In the older group, change detection
in the no distractor condition was
associated with higher audibility,
sustained attention (auditory and
visual), and longer musical training.

was associated with larger

 Measures of susceptibility to distraction correlated with measures of auditory and visual attention.

Main findings

* Introducing a distractor sound impaired performance for both groups.
 Reduced performance in older listeners was associated with increased criterion C and increased RT. Namely,
inhibitory effect on performance.

the distractor had an

* Measures of sustained attention, musical training, and measures of audibility were relevant measures to explain change detection

performance and susceptibility to distraction.

2. The distraction results are consistent with accumulating evidence that the ability to ignore irrelevant information declines with age.
3. Measures of sustained attention appear to be critical to better understand older listeners’ listening difficulty in crowded environments.

SMRT: Spectro-Modulated Ripple Test TMT: Trail Making Test
SART: Sustained Attention Response Task TEA: Test of Everyday Attention
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