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Table S2. Results and perspectives of the papers fitting our selection criteria.

Reference Results Perspectives
BCI-Ml in the older population needs not to be
Older adults are less affected by the degree of cogni- based on SMR alone and the appropriate algo-
tive fatigue during MI, compared to young partici- rithms can be applied without obvious laterali-
pants. zation of ERD.

Li et al., 2022 [7]

Nevertheless, Ml energy is lower in the older popula- CNN model based on fused spatial information
tion, than in younger people. greatly improves classification accuracy and
leads to longer training time.
The results confirm an age-related reorganization of  Future research on BCl applications should
brain networks and show a correlation with task char- consider age-related differences in the devel-

istics. El iological i ivi BCI NF i
Goelz et al., 2021 [8] acteristics. Electrophysiological brain activity patterns opment of BCl and NF systems when targeting

associated with altered sensorimotor network in older the older population
adults, suggesting (e.g., in the selection of appropriate features
reorganization of task-related brain networks. and algorithms).
Future studies should focus on the effects of
Decreased cortical lateralization of the somatosensory ageing on EEG signals.

cortex and overall reduction in EEG power in older sub-
jects. This resulted in lower accuracy of BCl classifica- In addition, NFT methods to improve cortical
Chen et al., 2019 [9] tion based on spatial activation information. Older sub- lateralization and algorithms not based solely
jects showed less lateralization in somatosensory cor- on EEG lateralization should be investigated.
tex in response to vibro-tactile stimulation compared These age-related EEG changes reflected
to younger adults. greater susceptibility to noise and interfer-
ence.

Age-related changes in Ml should be taken
into account when designing MI NF protocols
for patients. The influence of age must be con-
sidered in the design of neuro-rehabilitation
protocols for stroke patients. Complex rela-
tionship between age and exercise-related
activity in both EEG and hemodynamic meas-
urements.

Future studies should focus on tactile BCI de-
Tactile BCI performance is valuable although age-re-  velopment, considering specific stimulation
lated changes in somatosensory abilities are negligible. design, individual characteristics and training.

Herweg et al, 2016 [11]  The protocol enabled learning and significantly im-  Tactile BCls can be a valid alternative to visual

proved BCI performance and EEG characteristics, and auditory tasks. They can
demonstrating the positive effect of training. be used despite age-related changes in soma-
tosensory abilities.

This study may be helpful in the development
of new NF training based on Ml strategies,
useful in rehabilitating cognitive functions
by improving brain plasticity and neuropsy-

chological functions, which seems to affect the

older population.

A multivariate approach provides better dis-
crimination than classical non-person-specific
models,
at both the individual and group levels.
BCl-based intervention showed promising re-

Improvements in attention and delayed memory be- sults

fore and after CT. No significant changes observed

in immediate memory and visuospatial/constructive  in improving memory and attention. This in-

areas. tervention could potentially reduce or prevent
cognitive decline

Brain activity patterns show lower lateralization of
Zich et al., 2017 [10] ERD % and HbR concentration during MI, but not ME,
in older subjects compared with younger participants.

Usefulness of NF training with a motor imagery-based
BCl in terms of improvements in all cognitive functions
except attention.

Gomez-Pilar et al., 2016
[12]

WM load and spatial attentional focus could be distin-
Karch et al., 2015 [13] guished in all age comparison groups based on EEG re-
sponses in alpha range.

Lee et al., 2015 [14]
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in patients with mild or major neurocognitive
disorders.

BCl-based intervention showed promising re-
sults in improving memory and attention. This
intervention could potentially reduce or pre-
vent cognitive decline
in patients with mild or major neurocognitive
disorders.

Significant improvements in immediate memory,
Lee et al., 2013 [15] visuospatial/constructive, attention and delayed
memory before and after CT.




