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Disruption of the information processing hierarchy in
Alzheimer’s disease and cognitive impairment
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Classifying low-order and high-order information The information processing hierarchy demonstrates a
reversal in MCIl and AD

We can use information decomposition methods to distinguish between different types of
information. Here we use BOLD activity in 232 brain regions built using fMRI data in a 10-minute
resting state scan from the Alzheimer’s Disease Neuroimaging Initiative, which has scans from
Cognitively Normal individuals, patients with Mild Cognitive Impairment and those with
Alzheimer’s Disease.

After regressing out confounds and ranking 200 cortical and 32 subcortical brain regions by their
synergy (sts) and their redundancy (rtr), we can see what kind of information processing different
ROIs do with respect to each other.

Regions which were previously synergy dominated in healthy individuals become redundancy

There are three main types of information:
yp dominated in Alzheimer’s disease, and vice versa.

 Redundant information (lower order)
This is when multiple regions have the same information.
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Information processing dynamics in the brain Intra-network effects are similar in many networks,

with somatomotor regions less affected

Partial Information Decomposition can be extended to ask about dynamical representations of

information. How does the brain represent information over time? _ _ _ _ ..
How do the different information representations vary inside of the 7 Yeo networks or between

distinct regions of the subcortex? By averaging inside of each network, we can build a network-
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wise image of information processing alteration in Alzheimer’s disease.
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Individuals with Alzheimer’s disease have distinct Correlation with the healthy hierarchy is predictive of
information processing profiles disease progression
By examining the ®ID atoms between each pair of regions, we can build information processing For any individual’'s resting state scan, we can ask how well its information processing correlates
profiles for each diagnostic group. Here is the temporal redundancy atom. with the cognitively normal information processing hierarchy, providing a unique way to explore
cognitive decline.
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Alzheimer’s Disease (AD).
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Differences between the groups were
significant. The Cohen’s d effect size
between CN and MCl is -0.44, between
CN and AD is -0.64, and between MCI
and AD is -0.19.
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