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The Treatment Effect of Neurofeedback Training on Executive Function
in Attention-Deficit Hyperactivity Disorder

Seok Min Yun, M.D. and Young Sook Kwack, M.D., Ph.D.
Department of Psychiatry, Jeju National University School of Medicine, Jeju, Korea

Objectives : Children with attention-deficit hyperactivity disorder (ADHD) have been shown to display more inhibitory defi-

cits and executive function deficits. This study investigated the treatment effects of neurofeedback (NF) training on executive

function by comparing the results of neuropsychological tests of the trained children at pre- and post-training.
Methods : Fifteen children with ADHD, aged 6 to 14 years, participated in the study. The NF treatment consisted of slow cor-

tical potential (SCP) training and these sessions took place once a week. The ADHD children performed 20 sessions of NF train-

ing within 6 months. Pre-training and post-training assessments encompassed Continuous Performance Test (CPT), Stroop Test,
Children’s Color Trails Test I&II (CCTT) and Wisconsin Card Sorting Test (WCST).

Results : Patients receiving NF training showed significant improvement in visual commission error and standard deviation of

auditory response time on CPT ; and total errors on WCST. But there was no significant improvement in the Stroop test and CCTT.

Conclusion : SCP training using NF improves the self-regulatory capacities and impulsivity in ADHD patient, especially im-

pulsivity in visual stimulation tasks. This study showed evidence of clinical efficacy of NF on executive function in ADHD.
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Variable Pre-test, M (SD) Post-test, M (SD) Z-value
Visual ADS
Omission error 98.93 (65.74) 64.53 (26.45) —-1.533
Commission error 80.33 (22.20) 54.46 (15.99) —2.826*
Response time 47.80 (14.61) 55.73(13.99) —1.421
SD of response time 85.33 (47.23) 62.66 (19.88) —-1.875
Auditory ADS
Omission error 67.66 (34.40) 57.26 (24.01) -.937
Commission error 56.00 (17.05) 48.73 (10.84) —-1.085
Response time 50.66 (20.30) 50.06 (24.43) =114
SD of response time 66.60 (35.97) 42.33(18.06) —2.009*
* . p<.05. ADHD : aftention-deficit hyperactivity disorder, M : mean, SD : standard deviation
Table 2. Comparison of variables between pre- and post-neurofeedback for the Stroop Test and CCTT
Variable Pre-test, M (SD) Post-test, M (SD) Z-value
Stroop Test
Stroop Word () 42.57 (12.72) 47.60 (9.94) —1.428
Stroop Color (—) 44,00 (7.88) 48.86 (11.58) —1.784
Stroop Color-Word (—) 36.14 (11.06) 41.06 (11.58) —-1.535
Interference score 37.28 (9.74) 41.13 (11.36) -.710
CCTT
Completion time CCTT-I 31.78 (10.45) 37.73 (14.29) —1.468
Completion time CCTT-II 38.92 (9.64) 40.93 (13.52) -.903
Difference interference index 46.57 (11.00) 49.06 (10.88) -.311

CCTT : Children's Color Trails Test, M : mean, SD : standard deviation
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Table 3. Comparison of variables between pre- and post-neurofeedback for the Wisconsin Card Sorting Test

Variable Pre-test, M (SD) Post-test, M (SD) Z-value
Categories completed 421 (2.39) 5.00 (2.00) —1.450
Correct response 67.57 (23.72) 70.86 (17.99) —.667
Total errors 43.78 (27.26) 32.13 (27.99) —1.978*
Perseverative errors 27.14 (25.26) 18.20 (22.58) —-1.820
Non-perseverative errors 16.28 (9.59) 13.80 (11.63) -1.163

* . p<.05. M i mean, SD : standard deviation
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