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Abstract

AIM: To investigate the diagnostic and therapeutic effect for child attention
deficit and hyperactivity syndrome.

METHODS: 60 children aged 6 — 10 years were selected (30 children with
attention deficit associated with hyperkinetic syndrome in experiment
group; 30 healthy children in control group) . Electroencephalogram was
recorded by A620 biofeedback ASSESSMENT procedure.

RESULTS: Experiment group was significantly different in 6/p from
control group(t=5.525, P <0.01) . There was no significant difference
in 0/B between male and female children. So, 6/B could be used as a
neurophysiological marker for diagnosis of attention deficit. 10 children re-
ceived EEG biofeedback training and statistical data showed that brain
function was improved by over 10 times of training.

CONCLUSION: The therapeutic effect of EEG biofeedback training is

significant, but training must be persisted for more than 10 times.

INTRODUCTION

Attention deficit associated hyperkinetic disorder sydrome (ADHD)
is a common mental health problem in children, which symptoms
are obvious in years before entering school. If no suitable training
was carried out, it will be sustained until adult''! and seriously
influence their studying, placement, and mental health, evoke their
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antisocial tendency, drug abuse and psychiatric problems
cent years, domestic scholars have paid great attention on diagnosis
and treatment for ADHD and many studies have been carried
out. At present, diagnosis of ADHD is evaluated from performance,
academic achievement, social adaption. Although many scholars
have noticed that ECG in ADHD children who presented with slow
frequency is obviously different from healthy children, the objective
basis for disorder of brain function is lack and there isn’ t diag-
nostic standard for ADHD by EEG. In this study, we used 6/ in
EEG as neuroelectrophysiological quantitative marker for diagnosis
of ADHD, at the same time, A620 biofeedback electroencephalo-
graph was used to train ADHD children in order to explore effec-

tive training program and cycle.

MATERIALS AND METHODS

Materials

Subjects

In experiment group were 30 ADHD children diagnosed in other
hospitals, China Child Center and our hospital. Their ages were 6 —
10 years and 21 male children and 9 female children were in-
cluded. In control group was 30 healthy children receiving physical
examination in China Child Center and our hospital. Their ages
were 6 — 10 years and 20 male children and 10 female children
were included.

Apparatus

Neurobiofeedback electroencephalograph (AUTOGENICS company,
America) was used, Lianxiang computer, color display of 15 inch
and HP color printer.

Software

AUTOGENICS  software provided by AUTOGENICS company
(America) was used as diagnosis procedure and NEUROFEED-
BACK software as training procedure for ADHD children.

Methods

Diagnostic method

Hair must be cleaned before experiment and fasting be avoid-
ed. Skin was sterilized routinely. Recording electrode was laid at CZ
position and two indifferent electrodes were laid at auricular lob-
ules. When testing, testee was told to sit before display and count-
ing numbers in display for 3 minutes, then testee performed simple
mental arithmetic for 2 minutes. EEG was recorded. EEG powers at
4 -8, 16 -20, 13 -21, 8 -12 and 8 — 13 Hz and the ratio of
power spectrum at each frequency were recorded. We selected 4 —
8,13 -21 Hz 6/ B for comparison.

Training

10 ADHD children diagnosed by ASSESSMENT procedure received
over 10 times of EEG biofeedback training . At first test, reasonable
option was made according to specific condtions, inhibiting 6 wave
and increasing 3 wave. In training, picture puzzle, maze, swimming
fish, cylinder picture, star war were displayed in screen. Only sub-
jects concentrated their attention and achieved three options, play
could be continued. To continue the play, subjects must decrease 6
wave increase [3 wave. When options were achieved or exceeded, a
voice," very good” would be heard to encourage subjects. Training
scores were fed back at the real time. With processing of training,
difficulties were increased continuously, at the same time, play be-
came more exciting. Children received ASSESSMENT test at before
training, 5 times, 10 times respectively and 6/ value was
recorded for each test.

Statistical analysis: SPSS software was used to carry out ¢ test and

analysis of variance.

RESULTS

¢ test was carried out for 0/ value in 30 ADHD children (10 +4)
and 30 healthy children 5.5 £2.0 . There was a significant differ-
ence in the average between two groups ¢=5.575 P <0.01 . ¢
test was carried out for 0/ value in 41 male children(7 +£4) and 19
female children(8 +5) . There was not significant difference in sex

t=0.359 P> 0.05 .10 ADHD children received over ten times
of EEG biofeedback training . Analysis of variance was carried out for
0/B values at before training(11 +4), 5 times(8.4+2.6), 10
times(6.6 +1.2) respectively. There was significant difference
(F=7.265 P <0.01) .Because of the significant difference by
analysis of variance, comparison between two intervals were carried
out. Seeing from table 4, brain function was improved after 5 times
and 10 times of training, but there wasn’ t asignificant difference
between before training and 5 times( P > 0.05) . There wasn’ t
also significant difference between 5 times and 10 times( P >
0.05). But a significant difference was found between before training

and 10 times.
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Table 1 ~ Schaffer text
TIMES(T) TIMES(]) Average T-] Standard error P
0 5 3. 1900 1.328 0.073
10 4.9970 1.328 0.003
5 0 -3.1900 1.328 0.073
10 1. 8070 1.328 0. 408
10 0 -4.9970 1.328 0.003
5 -1.8070 1.328 0. 408
DISCUSSION

Diagnosis and treatment for ADHD has aroused broad attention in
society. In diagnosis, behavior evaluation commonly used at present
is often limited by experience and knowledge of clinical doc-
tors. EEG is an effective marker for clinical pathophysiological di-
agnosis and can reflect functional state of brain in some degree
which is closely related to the development and maturity of
brain. EEG can directly obtain signals of neural activity and reflect
excitability of neurons via brain wave. Studies by LUbar indicate
that there are many differences in cortex for differentiation between
ADHD child and healthy child"®' . Domestic scholars have also
studied the differences in EEG P300, EEG topography between
ADHD child and healthy child™!' . But, traditional EEG analysis
technique is limited in the direct dealing on electrical signals or
some frequency parameters are added, so it is lack of parameter and
marker with entity significance. While suggestion of 6 PW /
PW  value provides a more accurate objective marker. 6 wave of
ECG in ADHD children consists of many components while 3 wave
is the main reflecting concentration of attention and tension. In this
study, 06/B value in normal children of 6 — 8 years old is about
5.5 while the value in ADHD children is higher. Electrical
biofeedback training of brain on ADHD child has been adopted in
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America for more than 20 years'”' . By this method, 6 wave was

decreased while 3 wave increased, a firm operant conditioning was
established so as to strengthen ability concentrating attention, pro-
long concentrating duration and decrease hyperkinetic tendency. In
this study, the effect of biofeedback training on ADHD children is
significant, but more than 10 times of training must be persisted. To

consolidate therapeutic effect and avoid disappearance of condi-
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tioned reflex, training must be persisted for 40 — 80 times

Although pains due to years of administration of drugs are elimi-
nated by EEG biofeedback training, long-term training and costs are
loads to family. Simple, portable and home electrical biofeedback

instrument will be a gospel for ADHD children and their families

and also the developing direction'® =71,
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