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Neurofeedback is increasingly recognized
as an effective way of reducing attentional
problems and hyperactivity in school chil-
dren.' However, the studies have often not
reported the efficacy of the neurofeedback
(how much the ADHD is improved) and
there has been no comprehensive report on
how effective standard protocols are in re-
ducing comorbidities such as learning dis-
abilities, anxiety, and depression. QEEG
studies have identified several subtypes
of ADHD.? In our practice, we found that
standard training for ADHD (e.g., decrease
theta, increase beta at C3; decrease theta,
increase SMR at C4) improved ADHD
about 80% of the time. Usuallv when nen-
rofeedback was not successful, a QEEG
would reveal another subtype (for example,
excessive beta in the frontal or central ar-
eas). When we then addressed the specific
apnormalities for that individual, our suc-
cess rate approached 100% (judged by
normalization of the T.O.V.A.), Wright and
Gunkelman® did a controlled study of stan-
dard neurofeedback training vs. QEEG-
guided neurofeedback training with 80
subjects. Using a soft criterion for success
(client satisfaction), 80% of the subjects
treated with the standard protocol reported
satisfaction. If a harder criterion was used
(total elimination of the complaint plus
normalization of the T.O.V.A., no longer
diagnosable by the DSM-1V), only 30%
of those treated with the standard protocol
reached criterion. The QEEG-driven proto-
col group reached the harder criterion 60%
of the time, a doubling of the success rate
by this criterion. Only 10% of the QEEG
group reported no success vs. 20% for the
standard group. The most common ADHD
subtypes (in our experience) are noted in
Table 1.

QEEG is also helpful in diagnos-
ing and treating comorbidities in ADHD
clients. In our experience, the majority of
ADHD clients have one or more comor-
bidities. Standard theta/beta protocols
usually do not address or remediate those
comorbidities which include anxiety, de-
pression, oppositional defiant disorder,
epilepsy, specific learning disabilities,
Tourette’s syndrome, and bipolar disor-
der. There are reliable QEEG markers for
those comorbidities.**¢ and when neuro-
feedback is used to normalize the QEEG.

TABLE 1

Subtypes of ADD/ADHD

CLINICAL BEST NFB PROTOCOL
PRESENTATION QEEG (QEEG-BASED)
1) Hypoaroused Excess 1-9 Hz 11-9Hz F\/F./Fi/F;
(classic type) Fi/F2/F3/Fa/Fz (1 or more) t16-18 Hz
2) Hyperaroused Excess 21-30 Hz [ 121-30 Hz/*10HZ
(over-focused type) F\/F2/F3/F4/Fz (1 or more) | F\/F2/F+/F:

3) Normal arousal; learning
disabilities
(Normal T.O.V.A/LV.A.)

Focal excess 1-9 Hz in areas

other than frontal areas

| 11-9 Hz in affected areas plus

normalize coherence
| abnormalities

TABLE 2

Usual QEEG Values for Various Abnormalities
and Appropriate Training Protocols to Remediate Them

Comorbidity

QEEG Values

Effective Neurofeedback
Protocols

1) Anxiety

Excess high frequency beta
(any cortical area)

121-30 Hz/110 Hz of affected
area

2) Depression

State value =
Frontal alpha asymmetry
(must use C; reference)

Alpha symmetry training

3) Dysgraphia

Excess 1-7 Hz at Cs

L1-7THz/t15-18 Hz at C;

4) Dyscalculia

Excess 1-7 Hz at Py

11-7H2/T15-18 Hz at P4

L

Auditory Processing
Difficulty

Excess 1-7 Hz at Ts and/or T

11-THz/115-18 Hz at P,

o
—

Visual Processing Problems

Excess 1-7 Hz at 0, and/or 0,

L1-THz/115-18 Hz at Fz
at 0, + O,

7) Verbal Fluency Problems

Excess 1-7 Hz at F5

11-7 Hz/115-18 Hz at F-

8) Working Memory Difficulty

Excess 1-7 Hz at Fz

11-7Hz/t15-18 Hz at F2

9) Declarative Memory
Difficulty

Excess 1-7 Hz at T; and/or T,

11-TH2/115-18 Hz at T + Ty

10) Verbal Understanding
Difficulty

Excess 1-7Hz at Ts

11-7 Hz/t15-18 Hz at T

11) Verbal Comprehension
Problem

Excess 1-7 Hz at Py

11-7Hz/t15-18 Hz at P4

12) Tourette's Syndrome

Excess high-frequency beta
(21-30 Hz) at Cs, Cy, and/or
Cz

121-30 Hz/110 Hz at Cs, Cs,
Cz

13) Oppositional Defiant
Disorder

Excess high-frequency beta
(21-30 Hz) at Ts and/or Ty

121-30 Hz/110 Hz at Ts + Tg

14) Bipolar Disorder

Excess high-frequency beta
(21-30 Hz) at F5 and/or F,4
(mania)

121-30 Hz/t10 Hz at F; + F,4

(mania) A
el

11-7 Hz/115-18 Hz
(depression)

15) Dyslexia

1) Excess |-7HzatF, or F;
or Fsor Ts or Ty or Ts or
Tsor Oy or O0r C;or Cy

2) Decreased coherence in |
or more pairs of
electrodes

11-7THz/t15-18 Hz
in affected areas

and

Normalize affected coherences




