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1. Introduction 2. Data & Methods: Dynamic Brain Network Modeling
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Aging is a significant risk factor for many neurological Dataset Probability Matrix HMM State Time Course

and psychiatric disorders. While the effects of healthy . Resting-state . o

aging have been consistently reported in resting-state  Eyes-closed E 5 4 8

EEG and MEG data, a formal comparison of these « EEG LEMON [1] S oz

modalities in capturing such effects remains lacking. « MEG CamCAN [2] 6 0 . o
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Observational Model for Each RSN State Dynamic Network Features
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Objectives « 98 subjects
* Young (20-35 years)
Here we contrast the ability of two modalities to detect » Old (55-80 years)

the effects of healthy aging by investigating: » 60 young, 36 old
subjects

Dynamic Modeling
Time-Delay Embedded
Hidden Markov Model
(TDE-HMM) [3]

Mean Covariance

£

RKXM

HMM Parameters

0 = {y,u, D}
>

Variational
Bayesian Inference

(1) how static and dynamic resting-state network (RSN)
features represent healthy aging in each modality ‘

(2) whether EEG or MEG show higher sensitivity to such
effects in source space

eeeeeeeeeeeee

Q Objective Function:
Minimize variational free energy
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K = # states; M = # channels

3. Resting-state M/EEG reveal comparable age effects in static PSDs and power maps within source space

Static narrow-band power maps show comparable age effects across modalities.
A few caveats are (7) non-significance in EEG alpha power & (2) enhanced effects in
MEG delta and beta powers.

Static Power Map t-Statistics (Old vs. Young; thresholded)

« Parcel-averaged power spectral densities (PSDs) show similar age effects .
In the delta/theta (1-8 Hz) and beta (8-13 Hz) bands across modalities. .

Static PSD Differences (Old — Young)

Cluster permutation test; significance as red bar (p < 0.05)

4. M/EEG report distinct sets of dynamic RSNs with age-
related effects in PSDs

Age effects in dynamic state-specific PSDs (averaged over parcels)

Cluster permutation test, p < 0.05; Bonferroni-corrected, n=8
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n.s.: non-significant (Max-t permutation test, p < 0.05; Bonferroni-corrected, n=4)

5. Dynamic age effects in state-specific power maps are observed

solely in MEG

Age effects in dynamic state-specific power

[3] Vidaurre D et al. (2018). Spontaneous cortical activity transiently organises into
frequency specific phase-coupling networks. Nature Communications, 9:2987.

Dynamic Components of State-Specific
Power Maps (Old vs. Young; thresholded)

« Age effects in static PSDs are distributed across states in both M/EEG. maps (averaged over wide-band, 1-45 Hz) Dynamic State 1 Dynamic State 2 Dynamic State 4
« MEG unveil more states with age effects than EEG. * Only reported in MEG HMM state powers ¢ ~
« Sets of states with age effects are distinct between modalities. « States1,4,6,8 ‘ | L o
« Same state may reveal different effects across modalities. For instance: Decreased activity in occipital, temporal,
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