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[ Abstract ]
A Review of Neurofeedback Studies
Hyuk-Jae Lee, Young-Bae Park, Young-Jae Park, Hwan-Sup Oh*

Dept. of Human Informatics of Oriental Medicine, Interdisciplinary Programs, Kyung Hee University
*Dept. of Mechanical Engineering, Kyung Hee University

Background:

Neurofeedback is an electroencephalographic biofeedback technique for training individuals
to alter their brain activity via operant conditioning, Also neurofeedback is a form of
behavioural training aimed at developing skills for brain activity. Within the past decade,
several neurofeedback studies have been published that tend to overcome the methodological
shortcomings of earlier studies. This research describes the methodical basis of neurofeedback
and reviews the evidence base for its clinical efficacy and effectiveness in attention-deficit
hyperactivity disorder (ADHD).

Methods:

In neurofeedback training, self-regulation of specific aspects of electrical brain activity is
acquired by means of immediate feedback and positive reinforcement. In frequency training,
activity in different EEG frequency bands has to be decreased or increased. Slow cortical
potentials (SCPs) training is focused on the regulation of cortical excitability.

Results:

Neurofeedback studies revealed training-specific effects on, for example, attention and
memory processes and performance improvements in real-life conditions, in healthy subjects as
well as in patients. In several studies it was shown that ADHD symptomatology was reduced
after frequency training or SCP(Slow cortical potentials) training, Moreover a decrease of
impulsivity errors and an increase of the contingent negative variation.

Conclusions:
This research provides evidence for both positive behavioural and specific

neurophysiological effects of neurofeedback training. Also there is growing evidence for

neurofeedback as a valuable module in neuropsychiatric disorders. Further, controlled studies
are warranted.
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Table 1, Neurofeedback Training—specific Effort and Indicant

Feedback .
ini ifi t Indicant
Neurofeedback Training Flectrode specific effor can
ForEd
0 253 Fas) 3 2490 27} au, wed)
B (53] 13-20Hz) 8549 27} (BWS, 7
______ SMREEAZ7E  Central  A-9AGAE ST 3, B
. ADHD(A %3,
+0 2549 e Cz, C4 401535/%%33)
0 /o W& F7} Pz Az, B5, 59 71 T
Slow cortical potentials (SCPs)&# Cz 9o FRYEAL I ZAFEAYZRAEA F3)

v 7B 2o} ZAE|E SCPAA

ADHD
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Table 2. Brain Wave Frequency and Brain States

Brain wave Frequency Brain states
8 (delta) 0.5-3Hz sleep
6 (theta) 4-7Hz deeply relaxed, inwardly focused
a (alpha) 8124z very relaxed, passive attention
SMR 8 (beta) 12-15Hz relaxed, external attention
Mid 3 (beta) 15-181z active, external attention
High § (beta) 18-35Hz high correlation with anxiety when dominant
v (gamma) 35Hz+ some evidence of association with peak performance states
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Table 3. Diagnosed conditions in which Neurofeedback may be need

Group Diagnoses
1st group Seizure
(supported) ADHD
Treatment of depressed mood
2nd group Treatment of alcoholism and addictions
{experimental) Helping those with closed head injuries(CHI)/traumatic brain injury(TBI)
Work with children who have learning disability
Tourette syndrome,
3rd group other movement disorders(Parkinson’s disease. hystonia)
(clinical reports, not yet Asperger’s syndrome
verified) High functioning autism, "brain brightening" in the elderly

obsessive compulsive disorder, generalized anxiety disorder
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