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Effect of electroencephalographic biofeedback diagnosis and treatment to
attention deficit hyperactivity disorder in children

FU Jie LIU Guang-ling XIA Zheng-kun GAO Chun-lin FU Yuan-feng GAO Yuan-fu
FAN Zhong-min ZHANG Lian-feng REN Xian-guo HUANG Hui-min

Department of Pediatrics School of Medicine Nanjing University Nanjing General Hospital of Nanjing
Military Command PLA  Nanjing 210002  Jiangsu China

Abstract  Objective To study the effect of EEG biofeedback diagnosis and treatment to attention defi-
cit and hyperactivity disorder ADHD in children. ~Methods 121 children diagnosed as ADHD ac-
cording to criteria of DSM-IV were received electroencephalographic EEG  biofeedback diagnosis and
treatment by A620 instrument using a bipolar placement. The EEG Biofeedback protocol reinforced the

enhancement of B brain waves 16 —21 Hz and the suppression of 6 brain waves 4 —8 Hz . The
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changes were observed before biofeedback and after each course. Psychological evaluation included com-
bined Achenbach index of child behavior checklist CBCL ~ Conners index teacher rating scale TRS
and simplified Conners Behavior Rating Scales.  Results The average 6/ values of 121 ADHD chil-
dren were 4.5 which was lower than the common criteria. The 6/ values of brain waves were signifi-
cant decline among pre-treatment and post-treatment of each course in 121 children by treatment of EEG
biofeedback P <0.01 . The indices of psychological evaluations CBCL TRS and Conners were de-
scending after treatment of 2 courses P <0.05 . There were also obvious lessening in the three indices
between the treatment of 4 courses and 1 course P <0.05 . Children received EEG biofeedback treat-
ment were enhanced in attention and cognitive ability and lessened in the symptoms of hyperactivity dis-
order.  Conclusion The results indicated that the EEG biofeedback combined with criteria of DSM-IV
was a valuable way for ADHD diagnosis in children. In clinic diagnosis the 0/ values were suggested
to reduce slightly avoiding missed ADHD children. The ADHD children’ s attention and behavior prob-
lems could be improved through EEG biofeedback treatment. It was suited for 4 courses treatment accord-
ing to the results of our study.

Key words  Attention deficit hyperactivity disorder  Electroencephalographic biofeedback Diag-

nosis and treatment  Behavior 0/ values of brain waves

checklst CBCL  Conners teacher

rating scale TRS

attention deficit hyperactivi-

ty disorder ADHD 1.2
DSM-IV ADHD CBCL TRS
15 10
Rayfield Technology A620
ADHD
6 B
ADHD 10 20 30 40
60% ~70% 0/ 10
ADHD 1 5~7 2
30 min 4 4 ~8 Hz 0
16 ~21Hz B 0/B
ADHD
121
ADHD
1.3 DSM-1IV ADHD
CBCL
- TRS
1.1 2005 1 9
ADHD 121 101 20
5:1 6 ~17 1.4 SPSS11.0
9.4 * e
ADHD “ General lineal
model” Univariate
4 DSM-IV ADHD 0/B TRS CBCL
SPSS11. 0 LSD

Achenbach Child beharior P<0.05



3 . 243.

2
2.1 o/p 121
2~4 ADHD  ADHD 0/B 4.56 +2.39
1~4 0/B P<
0.01 TRS CBCL
1 P <0.01 1
1 ADHD 0/

Table 1 ~ Comparisons of 6/ values and three indices of psychological evaluation for pre-treatment and post-treatment in ADHD chil-
dren by EEG biofeedback

1 2 3 4 F P
0/B 4.56 +2.39 3.83+1.97 3.44 +1.72 3.13+1.58 2.77 +1.38 30.27 <0.01
TRS 30.82 £13.77 30.05 £12.11 29.37 £10.83 28.97 £11.11 28.33 £9.66 16.79 <0.01
CBCL 23.02 £11.36 22.19 £9.05 21.55£9.15 21.04 £8.20 20.69 +7.84 9.45 <0.01
13.42 +6.28 12.76 +4.85 12.21 £5.69 12.09 £5.52 11.61 £5.00 5.14 <0.01
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