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Abstract

BACKGROUND: The treatment of attention deficit hyperactivity disorder
(ADHD} by electroencephalograph {ECG) Biofeadback gradually receives
atientions: however, there are few reports on classification resencches of au-
dition and visual pereeption.

OBJECTIVE: To explore the effeetiveness of EEG biofeedback on children
with ADHD.

DESEGN: A randomized self-vontrolled study before and after treatment.
SETTING and PARTICIPANTS: A tatal of 30 ADHD children whe ac-
corded with the diagnostic criteria of American Mentul Disorder Diagnosis
al Statistic Manuel(fourth edition) were selected for the study from Chil-
dren’s Mental Health Clinie of Nanjing Brain Hospitat,
INTERVENTIONS: Children with ADHD were treated with EEG hiofeed-
hack therapy by the researching staff. Integrated Visual and Auditory Con-
finuous Performunce test (TVA-CPT} was used 10 evaluate hefore treatment
awd the therapentic effectiveness after 20 and 40 times of the therapies.
MAIN OUTCOME MEASURES: Integrate feedback control quotient and
integrute altention quotient.

RESULTS: After 20 times of treatments, the integrate feedback control
quotient increased from 87.38 £15. 71 to 98. 56 £ 10. 78, (1=4.59, P <
0.01):  iegrme attention quatient increased from 70,38 £ 16.22 to
RR. 94+ 16.37(r=4. 68, P < 0.01), After 40 Limes of treatment, the inte-
grate feedback comtrel guatient increased to 107 +8.43(1=5.38, P <
0.01), und integrate attention quotient incrensed to 104, 56 +12. 67(z =
.76, P <0.01)  Fach EEG biofeedback quotient significantly improved
compnred with that before therupy( P < 0.01),

CONCLUSION: EEG hiofeedback therapy has a confirmed therapeutic ef-
fectiveness, which requires more training time to treat children with obvious
ADHD than those with hyperactivity-impulsion,

Chen ¥X, Jiap GK, Wang CY, Ke XY, Weng M), Chen Y. Therapeutic effectiveness of
efactroencepholography bickeedback on children with affenfion defic hyperactivity
disorder  Zhouggne Linchuang Kangfy 2004, 8{181; 3690 - 1(China)
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INTRODUCTION

The treatment of ADHD by EEG hiofeedback therapy gradually re-
ceives attentions recently'™ *'. In order to investigate the therapentic
effectiveness of EEG biofeedback therapy in the treatment of ADHD,
the effectiveness of BFB 2000 EEG biofeedback therapy in Children
with ADHD was preliminarily evaluated by IVA-CPT before and after
treatment through self-controlled study.

SUBJECTS AND METHODS

Subjects

The study was designed into a self-controlled study. 30 children with
a diagnose of ADHD aged from 7 to 13 vears old were selected from
Children Mental Health Clinic of Nanjing Brain Hospital from July
2001 to November 2002, in which there were 26 males and 4 females
with a mean age of (8. 6 £ 1. 2) years old. All cases were in accor-

dance with the ADHD diagnostic eriteria set in American Mental
Disorder Diagnosis and Statistic Manuel{the fourth edition, DSM-TV)
with more than 80 points of intellectual quotient in Wais Intelligence
Scale. All cases had no severe body diseases, nevous system dis-
eases, and other childhood mental disorders,

Methods

EEG hiofeedback therapy: BFB 2000 EEG biofeedback system was
used to inhibit 4 -8 Hz slow wave activity and increase 12 — 16 Ha
sensory motor thythm wave simultaneously. The EEG of the cases was
collected by the system and feedback in the real time with all kinds
of images. The frequency of the treatment was twice a week with each
time of 45 minutes.

The tools and the methods for the evaluation of therapeutic effec-
tiveness: IVA-CPT system is a system atlached with the instrument,
which observes four cognitive variables including misging, wrong
chaice, feedbuck time and stability, to obtain: visual or auditory
feedhack control quotient, and visual or zuditory attention quotient
through corresponding caleulation for the final inmegrate feedback
control quotient and integrate attention quotient and thereby to e-
valuate the condition of the patients. IVA-CPT was tested hefore the
training and after every 20-time of trainings of each testee,
Statistical analysis: SPSS 11. 0 software was used for paired ¢ test by
the author.

RESULTS

Before therapy. 7 cases had abnommal integrale feedback eontrol
quotient and 15 cases had abnormal integrate attention quotient and
8 cases had abnormities in both quotients. After 20-time treatment,
the above integrate quotients became normal in 22 cases{73% 22/
30). After 40-time of treatment, the above integrate quotients hecame
normal in 27 cases(90% , 27 /30).

The comparison of integrate feedback control quotient and integrate
attention quotients between before and after the treatment in ADHD
kids was in Table 1. there was no significance in integrate feedback
control quotient between 40-time treatment and 20-time treatment but
there was significance in integrate attention quetient(t=3.07, P <
0.01).

Table I Comparison of integrate quotients between before and afler therapy

in ADHD patients (X4 a=30)
Indices Belore therapy 20 Limes 40 times

Integrate feedback 87.38+15. 71 98. 56 +10. 78* 107.00 ¢ 8.4%
contro] quotient

Integrate attention 70.38£16.22 88,94 +16, 37" 104. 56 2 12. 67

quotient
v before therapy, t= 4.59, 't =4. 68, ‘1= 538 =876, F < 0.0]

The comparison of auditory or visual feedback control quotient and
attention quotient between before and after treatment in ADHD kids
was in Table 2. There were significant differences of auditory fevd-
back contral quotient and visual feedback contral quotient hetween
40-time: treatments and 20-time treatments but there were significant
differences of auditory attention quotient{ t =3.97, P <0,01) and
visual attention quotient{:=2.36, P < 0.05) between 40-lime
treatments and 20-lime treatments.

There were complaints and obvious side effects during the entire
study process.
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Table 2 Comparisnn wf wwditory or visnal fredback cortrol quotient and
attention. grotient between before and afier treaiment in ADHD patients

(Xts n=30)

Indives Before therapy 20 times 4 times

Auditory feedhack 84.69117.21 100, 81 £ £3. 55 109. 60 £10. 32"
control quotienl

Visual feedhack 91.13 £13. 43 96, 44 = 16. 11" 103.56 £ 7.44'
cantro} quotient

Auditory attention 72.88+18.87 85 10+ 14. 51" 97.31 £17.42
quotient

Visual atiention 736321523 91, 44 £ 19. 20" 103,31 £47.42°
quotient

=, 32, =4 08 =437 1=0 87 "t=4 98 'r- 530, "= 1078 P>
000 1= .39, P > 0,05, rs those before treaiment

DISCUSSION

ADHD is one of the common behavioural problems in school age
childeen, which has main clinical manifestation of loosing attentions,
hyperactivity and impulsion that not in accordance with age™ . The
basic theory of the mechanism of FEG biofeedback (herapy in the
treatment of ADHD is to suppose the cerebral electric activity could
be controlled and modulated through direct feedback training, Our
results indicated that 73% of kids recovered after 20-time train-
ings. And 90% of them recovered after 40-time trainings, Therefore,
the therapy of EEG fredback was effective in the treatment of AD-
HD. The researches conducted by Li*, 1!, Monastra!™' and Linden
ete'™, &l proved the effectiveness of EEG feedback therapy, which
suppotted our results,

Central stimulant was the first choice in the previous ireatment of
ADHD and Ritalin was the drug commonly applied. As indicated by
the literatures, after the administration of Ritalin, the effectiveness
occurred fust with 70% of the patients having obvious improve-
ments; huwever. it only could last for a short period but with obvious
side effects™! and moreover, it was eagily cause relapse after the stop
of taking medicine, Our study indicated that the therapy of EEG
bineedback had n unique effectiveness of preferable therapeutic ef-
fectiveness with a relative long period and less side effects, which
could improve brain wave compared with that of Ritalin. Hence, EEG
biofeedback could be the first choice in the treatment of ADHI.
Feedback control quotient mainly tests the integrate abilities of co-
ordination and determination and its abnormity reflects a hyperac-
tivity and impulsion control disorder in children. Attention quotient
can measure Lhe ability of attention and its abnormity often suggests
some problcms related with attention deficit. After the analysis of the
tesults, it was ubvious that the inlegrate atiention quotient signifi-
cantly improved after 40 times compared with that of after 20 times
but no significant improvenient in the comparison of integrate feed-
back conirul quotient, which suggested that most of the patients
achieved preferable therapeutic effectiveness after 20-time training
and the integrate attention quotient could be further improved over
the increasing of training times. Therefore, the integrate feedback
control quotient could be improved faster than integrale attention
quotient.  Atlention disorder mainly relates with the deficiency in
function of fruntal temporal cortex, while hyperactivity and impulsion
relate with the enhancement of dopaminergic neurons in corpus
striatum. Our results suggested that the improvement in fromtal tem-
poral cortical function requires longer time of EEG feedback training
then corpus striatum. Integrate atlention quotient correlates with vi-
sual atlention quotient and auditory attention quotients. Our study
found that the change in auditory attention quotient was slower than
visual stiention quotient, which required 40-time trainings ta achieve
significant differences compared with that of before therapy. The
above results might relate with the more complicate physiclogical
process of auditory response than visual response and moreover, au-
ditory attenlion is easier o be disturhed by environment. The re-

search conducted by Jiang!™' et al pointed owr: 20-fime EEG

biofeedhack therapies could not improve auditory short-term memo-
ry. Attention closely relates with memory and \hereby, their result
indirectly supported our results.

In conclusion, EEG biofeedback therapy hus confirmed therapentic
effectiveneas in ADHD kids. After one course of 20-time treatments,
most of the kids can achieve significant therapeutic effectivencss. The
actual training lime requited will he better determined after the
comparison of the TVA-CPT results between hefore and after the
training.
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