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Abstract
It is well established that there are changes in cognition and in peripheral sensory
mechanisms that occur with age. However, there is much less known about the cause of
either change or indeed the relationship between age-related change in sensory processing
and age-associated cognitive decline. Understanding these mechanisms could improve our
capacity to devise strategies which could assist older adults in aging successfully. In this
thesis, I aim to bridge a gap in our knowledge concerning the relationship between age-
related change in sensory processing and age-associated cognitive decline by studying the
effect of age on what can be considered an intermediary process, sensory memory (in the
auditory modality). I continue this line of research by examining the relationship between
auditory sensory memory and other types of memory for auditory information in young and
older adults. To address these goals, I adopted a cognitive neuroscience approach, relating
electrophysiological data to data derived from behavioural memory assessments.

In the following thesis, I present a literature review, four studies, and a general
discussion of results. Several waveforms of the auditory event-related potential (ERP),
including N1, P2, repetition positivity (RP), and mismatch negativity (MMN) were studied.
More specifically, in study 1, we looked at the effect of age on N1 and P2 amplitude. In
study 2, we examined the conditions eliciting two repetition effects, RP and the MMN
memory trace effect, in the auditory ERP of young adults. Studies 3 and 4 concerned the
effect of age on RP and the relationship between RP and implicit memory for contextual
information as well as explicit memory for auditory information.

We concluded that i) age affects auditory sensory memory, ii) the potential
relationship between auditory sensory memory and implicit memory for auditory

information requires re-investigation, and iii) there is a relationship between auditory



sensory memory and explicit memory for auditory information that is altered with age. That
is, we concluded that RP occurring in the N1/P2 and MMN latency period indicates
memory trace formation and that age affects RP amplitude (restricted to an anterior RP
generator). In addition, we showed that RP may be related to implicit memory (priming) in
both young and older adults. Across two studies, we found a positive correlation between
the response to repetition in the ERP (due to RP activity) and explicit auditory verbal
memory in young adults but a negative correlation in older adults.

Therefore, although age-related change in RP could reflect the capacity of older
adults to encode the context of auditory stimulation, this is potentially due to compensatory
activity. We argue it is possible that implicit memory changes with age as a result of age-
related change in explicit episodic memory. As a result of well established changes that
occur in episodic memory with age, older adults may begin to rely on implicit memory as a
source of memory more so than young adults. Our data shows that the implicit memory
system may, as a result, favour content over contextual information. An important theme
outlined in the discussion of results involves the idea that age-related changes in cognition
that are commonly interpreted as cognitive deficits may in fact be beneficial in certain
circumstances.

We review our results in relation to cognitive theories of aging and find that several
theories are applicable to the data, including the frontal hypothesis (incorporating the
inhibitory deficit hypothesis), the information degradation hypothesis, and the speed of
processing hypothesis. Future research in this area could focus on exploring whether top-
down or bottom-up or influences primarily contribute to the age effect on auditory sensory
memory and RP, as well as evaluating our hypothesis that the age-related change in RP

may be beneficial for explicit item memory but detrimental for implicit contextual memory
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in older adults (i.e. compensatory mechanisms). While the studies presented in this thesis
have provided the foundations guiding our understanding of these issues, researchers in the

field of cognitive neuroscience are well equipped to resolve such questions in the future.



