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BACKGROUND AND MOTIVATION MICROSTATES SEGMENTATION AND PARAMETERS COMPUTATION
PRIMER ON DISCUSSION
e Multichannel EEG signals can be represented by a few topo- (1) Single Subject (2) Multiple Subjects (3) Backfitting and computing - TThe comriestioms hetmean M amnd RENs wae studied. Class
: . : _ Scalp EEG IMF of all channels at a single time scale i ) . .
graphical maps, letl ea@h spanning 60-150 ms, these maps QA P arame rs A and B were found to correlate with auditory and vi-
ir_féefl\e;ged to as -L-LGt IEI?OSta;e;O(I;I/ISS). 0T T G006 = | @Y sual network respectively, C had been related to saliency
® Lk were segmented Irom 2- z Or 1-2U N7z bandpass- LYY and default mode network, D had been related to
filtered E;EG, thus described as a braodband phenomenon. — cognitive control and attention network [2].
Thebfea81 alhtly Og M5 analysis in other frequency bands has QAN @Cl -y P P o Broadband EEG MSs were dominated by alpha oscillations
not been explored. 60,6, — - and reflected inhibitor iviti |
/ a— y activities [3].

e EEG microstates have been studied in a wide range of neu- m— » Spontaneous thoughts are proposed to be supported by the
ropsychiatric diseases such as ADHD, depression, schizophre- ﬁ interactions between brain networks (sensorimotor
nia, but findmgs in ageing were inconsistent in previ- QO™ =R areas, dorsal attention network, frontoparietal control net-
ous studies. ,, ULLL) For each MS class: work, default-mode network and salience network) [4].

e The present study aims to (1) examine the age-related mod- LA AN AN AN Subject-level microstates %%%% Mean durat urat

. . i ‘ /\/\/\/W\W = < = = ean duration: average duration
ulation on MS parameters with two broad-band settings; (2) L~ From IMF 3-8 e ffappeamnce Jsecond
. —T . . \ Coverage: percentage of time covered DISCUSSION BROADBAND MS
explore the existence of EEG MSs in narrowband signals; and :

(3) examine if frequency-specific MS parameters provide new

S . e Ageing is related to reduced MSs duration and in-
insights on age-related modulation.

creased occurrence.
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¢ Increased coverage in A and decreased coverage in
D with increasing age observed tfrom 2-20 Hz broadband MS:
older adults exerted more control and had less inner
language types of thoughts during rest (Table 1).

CANONICAL MICROSTATES

Below are the four canonical MSs that have been repeatedly
replicated in the last 30 years of studies:

e Broadband MS parameters revealed different age-
related results depending on the selected bandpass filters.
E.g.  the decreased mean duration of classes B, C and D

were consistent across settings while occurrence and coverage
yielded different results (Table 1).

e Higher class D duration: longer inhibitory period of the
cognitive control network and thus led to poorer perfor-
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e Only one MS is assumed to be active at a moment.

e No constraints on the frequency of the underlying HEG MSs segmented from different frequency configurations.

mance in picture naming task.

oscillators. I . o . . inin - S
Table 1: Eyes-closed condition: significant (p < .05) age-related difference patterns on MS parameters in all frequency » EEG Mbs likely reflect communications between networks that
configurations. 1 and | indicates increase or decrease with ageing. Not all IMFs are shown here. maintain spontaneous thoughts in sub-second timescales.
DATA AND METHODS ,
Mean duration Occurrence Coverage DI1SCUSSION: NARROWBAND MS
Type Frequency range
A B C D A B C D A B C D
140 Hy 7 e The same four canonical maps can be segmented from
Broadband T narrowband IMFs (Fig. 1).
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e Narrowband MS parameters revealed differences that
32 Young, 18F 78 Old, 47F I IMF5 (13.72 - 23.67 Hz) - T ked in b dband MS. E d ! £ MS
_4
mean age 21.8 (2.14) mean age 67.7 (4.86) S IMF6 (8.2 _14.94 HZ) ! ! ! 4 4 4 4 4 ! were Imasked 111 broadpan - 5.8, _uratl(m O
A decreased in IMF6 MS but not broadband MS (Table 1).
g N Cognitive battery IMF4 - Older adults - PicNameRT e Narrowband MS parameters significantly correlated with pic-
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. Hong Kong List Learning Test __— . " P =0037 10- Broadband 1-40 band MS lead to a new research direction (Fig. 2).
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