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Fig. 1 Visual stimuli and experimental procedure

(a) Visual stimuli changed condition. During the whole trial, subjects were asked to fixate at the central cross for 1 000-2 000 ms, visual stimuli

appeared at each side of the cross and lasted 800—1 000 ms, then visual stimuli changed and lasted 1 000 ms. (b) Visual stimuli unchanged condition.
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Fig. 2 Electrode location and extraction of region of interest ( ROI )

(a) Location of each EEG channel. The electrodes are named according to the anatomical site. FP (frontal-parietal) and AF (anterior frontal) are the

prefrontal region, F: Frontal, T: Temporal, C: Central, P: Parietal, O: Occipital. z Represents the midline of the brain, such as FPz, FCz, Cz, etc.,

which can be used for positioning. Usually, odd number represents the left hemisphere electrode, and even number represents the right hemisphere

electrode. (b) Extraction of ROI was based on data in young adult group. Spectrogram of stimuli changed condition (up panel) was compared with

that of stimuli unchanged condition (middle panel) using paired #-test. Area with significant difference was defined as ROI (1-20 Hz, 200-800 ms

after visual stimuli changed).
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Fig. 3 Differences between two experimental conditions in the two groups
(a) Topographic map of #-values obtained by the paired #-test on the two conditions in the young adults group. (b) Topographic map in old adults
group. (c) The 15 electrodes that showed significant differences between two conditions in young adults group were selected, while old adults group
did not show significant differences on all electrodes. Red bars are visual stimuli changed condition, blue bars are visual stimuli unchanged condition.
Data are shown as mean+SD, *P<0.05, obtained by paired #-test.
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Fig. 4 Sex difference under attention task was observed in both groups

(a—i) Electrode channels with significant differences between two conditions are shown. Red circles are visual stimuli changed condition, blue circles

are visual stimuli unchanged condition. Each circle represents data from one subject. y-w: young woman; y-m: young man; o-w: old woman; o-m: old

man. *P<0.05, obtained by paired ¢-test.
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Abstract Objective Aging is an increasingly serious social problem. The cognitive function of the elderly,
such as attention, shows a significant decline. Investigating the deficits of visual attention regulatory network
caused by aging will further our understanding of the neural mechanism of cognition declines of the elderly, and
providing us the theoretical basis to find potential intervention methods. Methods In the study, we used a
classical two-target attention task. Subjects were asked to keep their gaze on the central fixation cross, a pair of
spots appeared separately located on left and right 13.5° from the cross. After 800—1 200 ms fixation, one of the
two spots randomly changed its form or both remained unchanged. We recorded neural activity of young adults
and old adults during the attention task using electroencephalogram (EEG). Results Through comparing the
differences of EEG activity under visual stimuli changed and unchanged conditions, we found that neural activity
of channels in frontal, parietal and temporal areas of young adults significantly changed with the change of
stimuli, while neural activity of old adults didn’t follow the change of stimuli. Conclusion These results
demonstrated that brain network of the elderly could not effectively react to the change of external visual
information load in the attention task. Aging is accompanied by the functional decline of the visual attention
regulatory network. Besides, decline of this brain network also showed sex difference. Our research provided new

evidence for the decline of visual attention regulatory network of the elderly.
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