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Brain regions responsible for processing and storage of meaningful visual
information in older adults
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The BOLD signals produced in the regions responsible for working memory (WM) are
augmented in a task load-dependent manner and are also affected by aging. The purpose of this study is 1)
to investigate the effect of meaningfulness of visual information for WM in older adults, 2) to examine
whether the WM load-dependent BOLD response gradient (WBG) can be used to assess age-related effects on

WM and 3) to identify the optimal brain regions for objectively evaluating the extent of such changes. An
analysis of the subjects’ imaging data detected an interactive effect between age and WM load on the
WBG, which was derived from greater recruitment of neuronal resources and a reduced WM capacity in older
adults. In addition, it was found that the age-related differences in the WBG were particularly marked in
the bilateral frontal and the left parietal regions. Focusing on these areas might be useful for
detecting the effects of aging on WM in the clinical setting.
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Figure 1 A schematic illustration of an N-back
task trial
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Figure 2 A schematic illustration of a TSP task
trial
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Figure 3 The results of 2-sample t-tests
in which the data obtained with the
non-meaningful condition were
subtracted from the data obtained with
the meaningful condition (top row) or
vice versa (bottom row) in the young
group (p <0.05, FWE, RFX).
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Figure 4 The brain regions that exhibited the
greatest activation in all conditions according to
conjunction analysis and the percentage changes
in the signal intensity of the ROI
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Figure 5 Switching vs. nonswitching activation in
young group (top row) and elderly group (bottom
row) in HS condition
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Figure 6 Results of the 2-sample t-test for the
young mionus older groups (top row) and the
older minus young groups (bottom row) (p
<0.001, uncorrected, RFX)
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