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elderly individuals. In the current study we measured event related
potentials (ERPs) while older and younger participants performed a
selective attention task. From this task, we derived a measure of the
ability to inhibit irrelevant information, by assessing how much par-
ticipants response times were affected by information they were
instructed to ignore. Participants were categorized as high or low
performing, depending on this score. Behavioral data suggested that
the high performing elderly were able to inhibit the irrelevant infor-
mation as well as the high performing young participants. There
was a decline in inhibition in the low performing elderly group
compared to the low performing younger group. Differences in
brain activity between high and low performing participants were
visible in the P1 peak amplitude, indicating that low performers
were unable to suppress the visual processing of the irrelevant stim-
uli. This effect was more pronounced for older than for younger
low performing participants. We conclude there is no general
decline of inhibition of irrelevant information with age, only a sub-
group of elderly shows deterioration in this function compared to
the younger group.

High- and Low-Fit Older Adults Differ in the Cortical
Resources Expended on Locomotion – a Motor
Imagery Study

Godde, B., & Voelcker-Rehage, C.
Jacobs University Bremen, Germany

It has been suggested that, with advances in age, motor aspects of
performance are increasingly in need of cognitive control and
supervision and that resource competition therefore leads to lower
cognitive performance in older adults. A high level of motor fitness
might be able to counteract cognitive decline during aging and
might be able to reduce the cognitive resources expended to control
a locomotion task.

Using motor imagery, we investigated brain activation in sim-
ple and complex walking tasks (walking forward and backward
on a treadmill) and analyzed if high- and low-fit participants dif-
fered in the cortical resources expended on locomotion. 51 older
adults (64–79 years of age) were trained in motor execution and
imagery and then performed the imagination task and two control
tasks (standing, counting backward) in a horizontal position within
a 3T MRI scanner (first person perspective, eyes closed).

Walking backward as compared to walking forward required
larger activations in the primary motor cortex, supplementary motor
area, parietal cortex, thalamus, putamen, and caudatum, but less
activation in the cerebellum and brainstem. Motor high-fit individ-
uals showed more activations and larger BOLD signals in motor-
related areas compared to low-fit participants but demonstrated
lower activity in the dorsolateral prefrontal cortex. Moreover, pari-
etal activation in high-fit participants remained stable throughout
the movement period whereas low-fit participants revealed an early
drop in activity in this area accompanied by increasing activity in
frontal brain regions.

Overall, walking forward seemed to be more automated (more
activation in cerebellum and brainstem), whereas walking back-
ward required more resources, e.g., for visual-spatial processing
and sensorimotor control. Low-fit subjects in particular seemed to
need more cognitive resources for planning and controlling.
High-fit subjects, on the contrary, revealed more movement auto-
mation and a higher ‘‘attention span.’’

Our results support the hypothesis that high fitness corresponds
to more automation and less cognitive control of complex motor
tasks, which might help to free up cognitive resources.

Auditory Cortical Activity Measures Identify Those
Individual Mild Cognitive Impairment (MCI) Subjects
Who Will Convert to Alzheimer’s Dementia (AD)

Golob, E.1, Rex, C.S.2, Lynch, G.2, & Starr, A.1
1University of California, Fax Irvine, CA, USA, 2Thuris
Corporation, Irvine, CA, USA

Golob and Starr (in Brain, 2008) showed that auditory cortical
activity measures differ significantly between young and old con-
trols, and between older controls and MCI, and demented. The
study also identified that those MCI subjects at onset to the study
who had larger than normal amplitude of the N100 component to
tone onset were likely to convert to AD within 5 years. The present
study used projection pursuit, a non-linear computational modelling
technique, to identify a combination of signal components that
maximally discriminates MCI (n=30), AD (n=14), and age-
matched normals (n=43). Optimal separation between groups was
obtained when the identified number of signal components was
between 10 and 20. After training, the algorithm accurately catego-
rized individual cases from all groups (>80% accuracy) and identi-
fied MCI subjects that converted (n=14) to AD or did not (n=16).
These data provide evidence that complex measures of auditory
signals can be uncovered by non-linear modelling to aid in the
establishment of dementia-related biomarkers.

Top-Down Influences on Sensory Processing
in Normal Aging

Golob, E.
Department of Psychology and Program in Neuroscience, Tulane
University, USA

Cognitive decline in normal aging is frequently observed in the
realm of cognitive control. A core aspect of cognitive control is
the dynamic interaction between attention and short-term memory,
which supports flexible, goal-directed behavior. At the neural
level cognitive control is thought to be manifest by task-depen-
dent coordination of neural networks; coordination that may be
impaired by the changes in brain structure and neurochemistry
that accompany normal aging. One way to study cognitive control
is to assess task dependent (top-down) influences on sensory pro-
cessing. Here I will present some of our studies in young and
older adults that examined auditory event-related potentials
(ERPs) as a function of top-down manipulations of working
memory and perceptual load. Working memory experiments
showed that memory load influenced auditory cortical ERPs dur-
ing encoding and retrieval. However, the early sensory responses
had qualitatively different relations to memory load in young vs.
older subjects. A complementary study examining perceptual load
revealed that auditory ERPs were also affected by load manipula-
tions, with age differences in responses to non-targets and distrac-
tors. These findings suggest age-related differences in how
interactions among top-down and bottom-up processing are regu-
lated, which may indicate some mechanisms for reduced cognitive
control in normal aging.
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Our results support the hypothesis that high fitness corresponds
to more automation and less cognitive control of complex motor
tasks, which might help to free up cognitive resources.

Top-Down Influences on Sensory Processing
in Normal Aging

Golob, E.
Department of Psychology and Program in Neuroscience, Tulane
University, USA

Cognitive decline in normal aging is frequently observed in the
realm of cognitive control. A core aspect of cognitive control is
the dynamic interaction between attention and short-term memory,tt
which supports flexible, goal-directed behavior. At the neural
level cognitive control is thought to be manifest by task-depen-
dent coordination of neural networks; coordination that may be
impaired by the changes in brain structure and neurochemistry
that accompany normal aging. One way to study cognitive control
is to assess task dependent (top-down) influences on sensory pro-
cessing. Here I will present some of our studies in young and
older adults that examined auditory event-related potentials
(ERPs) as a function of top-down manipulations of working
memory and perceptual load. Working memory experiments
showed that memory load influenced auditory cortical ERPs dur-
ing encoding and retrieval. However, the early sensory responses
had qualitatively different relations to memory load in young vs.
older subjects. A complementary study examining perceptual load
revealed that auditory ERPs were also affected by load manipula-
tions, with age differences in responses to non-targets and distrac-
tors. These findings suggest age-related differences in how
interactions among top-down and bottom-up processing are regu-
lated, which may indicate some mechanisms for reduced cognitive
control in normal aging.
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