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Abstract This study was conducted to investigate the effects of neurofeedback (NFB) on attention in college students
with ADHD. Participants were 27 university students, 10 in an NFB training group (experiment group), eight in a
CBT group (comparison group) and nine in a no-treatment group. The score of CAARS-K decreased significantly in
both the NFB group and the CBT group relative to the no-treatment group. Additionally, the score of the digit span
test increased significantly in the NFB group, CBT, and no-treatment group, and the scores of these three groups
differed significantly. Moreover, significant changes in EEG were found in the NFB Group, while the CBT group
showed no significant changes in EEG. The significant change in EEG implies that NFB training improved the
stability of brain function on the cerebral neurological level. The effects of improved attention remained after 5 weeks
in both the NFB and CBT group. Finally, implications, limitations, and suggestions for future studies were discussed.
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Fig. 1. Study design
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Table 2. Cognitive-behavior therapy schedule(Mastering
your adult ADHD, A Cognitive-behavioral
treatment Program, 2012)[14]

target main_task

Introducing [ Introducing CBT and ADHD symptoms
program and |* improving self - understanding (symptom

understanding checklist)
of ADHD |[* setting the goal of CBT and giving a task
Planing and organlzlng and handling lots of tasks (using
2 oreanizin diary, notes)
& s ordering of priority
3 problem |* making a problem solving strategy

solving skills handling a overwhelming task

organizing a .

task and datas learning a skills for arranging documents

e improving an attention span and reducing
distractibility
modifying an environment

reducing
distractibility .

doing the [* introducing a CBT model of ADHD
6 adaptive  |* checking a negative automatic thought and
thinking learning a mistake in thinking

doing the [ explaining 'example of coaching story' /
7 adaptive sharing thoughts
thinking  |* skills for doing the adaptive thinking

¢ checking benefit and cost of
procrastinativeness

8 finishing | 4 weeks review / assessment of value of

treatment

sharing thoughts
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Table 3. Scores of ADHD symptom checklist (pre-post
of program)

hi
post ¢ .an.ge Group
pretest within .
test X Time
M(SD) M(SD) group
(paired ?)
neuro
feed 117.5 90.30 470
back (2741)  (26.67)
=10
ADHD (n=10) 1279
check CBT 112.75 79.62 404%k o
list (n=8) (25.21)  (17.31)
n?n:::t 10133 10755 e
(1=9) (23.69)  (22.47)

**p<.05, ***p<.01 (one-tailed test)

2% UTHF(

——Neurofeedback
100

—-=CBT
90

80 no-treatment

70

60 T
pre-test

post-test

Fig. 2. Change of pre-post program's symptom checklist
score
**p<.05, ***p<01 (one-tailed test)
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Table 4. Scores of Digit span (pre-post of program)

change Group
pretest  posttest within X
M(SD) M(SD) group Time
(paired 7) F
neuro
feed 3103690 oo,
back (5.34) (6.62)
(n=10)
. «
E‘iﬁ CBT 3125 3650 42
P (n=8) (443)  (4.03) :
no-treat
o BT 02 g
=9) . .

1. score of digit span: 3 task. total score is 48. 2. digit span :
subtest of K-WAIS-IV, measuring an attention and memory span
*p<.05, **p<.01 (one-tailed test)

40
*%
*%
35 A
20 / . —Neurofeedback
N -=-CBT
no-treatment
25
20

pre-test post-test

Fig. 3. Change of digit span score of pre-post program
*p<.05, **p<.01 (one-tailed test)
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. pre post weeks  pre -5 post-5
Table 5. Brainwave of frontal lobe of neurofeedback group factor  Group Mt?;;) Mt;;j) later  weeks ¢ weeks ¢
- M(SD)
pretest posttest . c' ange AD  neurofee
M(SD) M(SD) within group D dback 113.11 86.67 85.33 3.56 58
(paired £) N (9) (25.08) (25.54) (28.78)  ** :
che =
o Vjavc l‘cft 5.65(2.02) 4.96(2.11) 0.847 ck CBT 112.75 79.63 70.50 469 1300
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*p<.05, **p<.01, ***p<.001 (one-tailed test)
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