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Difference between younger and older adults in post-task traces
after creative task performance matches PASA model
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Abstract — Brain activity during during execution of the
experimental task in older adult differ from that in younger ones.
HAROLD model describes hemispheric asymmetry reduction in
older adults, while PASA model postulates posterior-anterior shift
in aging. Up to date, age-related differences in use-dependent
neuroplasticity are under-studied. Obtained results showed that in
both pre-task and post-task intervals alpha power anterior-
posterior gradient (posterior>anterior) was higher in younger
group in comparison with older group. This pattern of age-related
differences is consistent with PASA model.

Keywords — alpha rhythm, post-task traces, PASA, aging

Motivation and aim

Motivation
Repetitive cognitive activity induces neuroplasticity
prosesses  [1], which may  manifests itself in

electroencephalography (EEG) by post-task traces after task
performance. It is well-known that brain activity during during
execution of the experimental task in older adult differ from that
in younger ones. Empirical data were summarized in several
patterns of age-related changes probably reflecting neuro-
compensatory — processes. HAROLD model describes
hemispheric asymmetry reduction in older adults [2], while
PASA model postulates posterior-anterior shift in aging [3]. Up
to date, age-related differences in use-dependent neuroplasticity
are under-studied.

Aim
The current study aimed to explore age-related differences in
post-task traces after creative task performance and to examine

whether these differences match the functional aging brain
models (PASA, HAROLD).

Methods

We recorded EEG in 31 younger (19-33 years) and 30 older
adults (55-75 years) before, during and after divergent thinking
session. All subjects were students or continued their
professional activity; exclusion criteria was self-reported history
of psychiatric, major medical, and neurological diseases.
Divergent thinking session lasted for 30-40 minutes and
included 30 verbal tasks (“Alternate Uses Task”, [4]) and 30
visual tasks (“Incomplete figures”, [4]). The EEG data were
registered using 52 Ag—AgCl electrodes placed according to the
modified version of the international 10-20 system via
“Neuroscan 4.4” (USA). Fronto-central electrode was used as

659

the ground, and electronically linked mastoid electrodes as
reference. Electrode impedances did not exceed 5 kQ. The EEG
was amplified using Neuroscan amplifiers with a gain of 250 and
a bandpass of 0-50 Hz. Artifacts rejection was made using
independent component analysis implemented in EEGLAB
toolbox (https://sccn.ucsd.edu/eeglab/). Bandwidth for the upper
alpha band was defined as [(individual alpha peak frequency) to
(individual alpha peak frequency +2)]. To examine use-
dependent changes alpha activity, we used three-minute
recordings in eyes-open resting-state condition in pre-test and
post-test intervals. EEG data were segmented into 2 s epochs and
submitted to further analysis.For each derivation, mean alpha
power was calculated using Fourier transform via EEGLAB
toolbox. Then derivations were combined in the frontal, central,
temporal- central, and parietal-occipital left regions and the
same right regions. For statictical analysis we used repeated
measures analysis of variance (ANOVA) implemented in
STATISTICA10.

Results

We found significant interaction of factors “region” and
“time” (F(3, 177)= 46, p<0.0001). For both age groups, alpha
power in post-task interval was higher than at pre-task interval
in all regions except of frontal (anterior-posterior gradient,
posterior>anterior). ANOVA yielded significant interaction of
factors “region” and “age” (F(3, 177)=3, p<0.02). In younger
group, alpha power in central and parietal-occipital region was
higher than in frontal and temporal-central regions. In older
group, alpha power at central brain region was higher in
comparison with all the rest regions, however there was no
difference between frontal and parietal-occipital regions. In both
pre-task and post-task intervals alpha power anterior-posterior
gradient (posterior>anterior) was higher in younger group in
comparison with older group (p<0.05). This pattern of age-
related differences is consistent with PASA model [3].
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