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electroencephalogram (EEG) is a voltage signal with negative potential observed on the
scalp, EEG power value (§ [1-4 Hz], 6 [4-8 Hzl, a [8-13 Hzl, SMR [13-15 Hzl, Low 8 [15-20 Hz] High
B [20-30 Hz]) and content rates (ratios of each frequency band in the entire brain wave) are
commonly observed. Since EEGs have regional differences depending on the position on the scalp
that covers the brain area from which they are derived, the extraction site is also regulated by the
international 10-20 standard.

Neurofeedback (NFB) is considered to be one of the behavioral therapies using EEG
signals, and is a neurotherapy that visualizes one's own EEG by EEG frequency bands and controls|
the EEG by oneself. NFB is being investigated for many clinical applications. The target diseases|
are wide-ranging, including chronic pain, ADHD, and depression.

However, several problems have been pointed out in order to realize this therapy
effectively.

Task 1 is overcoming the difficulty of electroencephalogram electrode placement. NFB ig
considered a therapy that affects the plasticity of the cranial nerves, and because it is a therapy)|
that actively promotes the development of neural networks, it is expected that the closer the age of
onset to a developmental disorder, the greater the therapeutic effect. However, it is desirable to
have specifications that can be easily worn and used at home every day. Therefore, we developed an|
electroencephalogram headband with bipolar gel electrodes, and as a result of trials and
verifications at children's events, we were able to confirm electroencephalogram signals in 30
children aged 5 and over who voluntarily used it. Analysis of the recorded electroencephalogram
revealed an age-dependent left-brain tendency in B waves, etc., confirming consistency with|
previous findings.

Task 2 is an EEG derivation site confirmation method for NFB subjects. From the
viewpoint of therapy frequency and long-term use, it is necessary to easily attach EEG electrodes at
home, and it is necessary to consider derivation from the forehead that can be attached by oneself]
This study revealed that there is a difference in the position of the electroencephalogram waveform|
within the forehead, and the most appropriate lead-out part was selected by comparing with the
parietal part, which is usually selected as the lead-out part. Next, EEG network analysis (sLORETA
analysis method developed by Pascual-Marqui et al. based on principal component analysis) during]
NFB of parietal region derivation and forehead optimal region derivation, what kind of EEG

network is caused by the fluctuation of the EEG in the forehead region. was analyzed. The|
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usefulness of NFB in the parietal area was proved from the cooperative results of 21 subjects (malef

33.9+9.8) recruited from the general public.

Task 3 is a method of selecting an EEG frequency band (EEG frequency targeted fox
therapy) to be derived and self-controlled in NFB therapy. In previous studies, the EEG frequencies
targeted for NFB therapy are diverse and not standardized. Even for the same disease, various
electroencephalogram frequency bands are selected and NFB is performed. A personalized
frequency band determination is made due to the patient's pathology. Therefore, in order to make
this determination method more logically, we thought that it was necessary to determine the|
electroencephalogram frequency for therapy from a comparison of the basic rhythms of healthy]
subjects and patients. In this study, we created an electroencephalogram basic rhythm evaluation|
program and collected electroencephalogram basic rhythm data from healthy subjects. The EEG
basic rhythm evaluation program consists of 7 stages. Eyes open stage, eyes closed stage,
OBackstage, Restlstage, 2Backstage, Rest2stage, Heeling Picture stage. It was devised based on|
the assumption that 0Back is a concentration task, 2Back is a temporary memory task, and Heeling]
Picture is a default mode network. Also, REST stage at the end of stage evaluates recovery. The
usefulness of this program was confirmed as a preliminary study by visualizing dominant]
fluctuation regions and networks by topographic analysis during the execution of an EEG basid
rhythm evaluation program. An EEG basic rhythm brain standard program was implemented for]
89 subjects (24 men, 65 women, average 24.6 £+ 10.5) from the open recruitment, and a database was
created. Using the forehead optimally measured parts (left and right) obtained in Task 2 as EEG
derivation parts, a significant difference test was performed for each EEG frequency band power
value and content rate of each stage of the EEG basic rhythm evaluation program. As a result, the d
power value increased 2.52 times when the eyes were closed, and the 0 power value increased 1.67
times during 2 Back compared to 0 Back, confirming the correlation with the clinical scale. Foury
questionnaires (CSI (CENTRAL SENSITIZATION INVENTORY), BPI-J (Japanese Brief Pain
Inventory), RQ (Relationship Questionnaire), POMS2 (Profile of Mood States 2)) used as
psychosomatic medical clinical scales were obtained during EEG measurement. Then, we analyzed
the correlation with EEG data.

Task 4 is NFB scoring. Continuation of psychotherapy requires a score as a reward. We
devised a score calculation method and examined the score calculation method based on the
correlation with the questionnaire used in Task 3.

The above verification may contribute to the spread of NFB, which is assumed to be|
long-term home therapy. In the future, comparison with clinical data for psychiatric diseases such|
as depression and developmental disorders, including chronic pain, will clarify the understanding of]
the pathology and judgment of the effect of use by comparing this standard data. Visualization is
expected to help.
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