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—| ABSTRACT

bjectives : Attention-deficit hyperactivity disorder(ADHD) is characterized by significant impairments in
Oexecutlve functions, with a prevalence of approximately 3—5% of all children worldwide. The goal of this
study was to examine the relationship between executive functions and electrophysiological activities in children
and adolescents with ADHD.

Methods : In 31 patients with ADHD, resting-state EEG was recorded, and Comprehensive Attention
Test(CAT), Stroop Color-Word Inference Test(Stroop CWIT), Trail Making Test(TMT), and Wisconsin Card
Sorting Test(CST) were administered. Korean version of the ADHD Rating Scale(K-ARS) was assessed.

Results : Alpha and beta power positively correlated with the Attention Quotient(AQ), while delta power neg-
atively correlated with AQ from CAT. In the Stroop CWIT, decreased delta power and increased beta power were
related to higher performance. Power of the alpha band increased with higher TMT performance. Moreover, delta
power negatively correlated with good performance on the CST, while alpha and high gamma band showed a
positive correlation. Correlation with the parent-rating of ADHD symptoms showed a negative correlation be-
tween alpha power and higher scores on the K-ARS.

Conclusions : These findings indicate that relative power in higher frequency bands of EEG is related to the
higher executive function in children and adolescents with ADHD, while the association with the relative power
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in lower frequency bands of EEG seem to be vice versa. Furthermore, the findings suggest that QEEG may be a

useful adjunctive tool in assessing patients with ADHD.

KEY WORDS : Attention-deficit/hyperactivity disorder - Executive function - QEEG.
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Table 1. Demographic and clinical characteristics of ADHD pa-
tients (n=31)

Age, mean (SD) 11.45 (3.57)
Sex, N (%)

Male 28 (90.32)

Female 3(9.68)
Current use of medication, N

Yes 20

No 11
Patients with comorbidity, N (%) 9 (29%)
K-ARS score, mean (SD)

Inattention subscale score 14.50 (6.97)

Hyperactivity-impulsivity subscale score 11.10 (6.77)

Total score 25.65 (12.95)

ADHD : Attention-deficit/hyperactivity disorder, SD : standard
deviation, K-ARS : Korean ADHD Rating Scale
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Fig. 1. Significant correlations between CST and QEEG in CZ
channel. QEEG : Quantitative electroencephalography, CST :
Wisconsin Card Sorting Test.
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(1 Appendix []

Appendix 1. Correlation between quantitative EEG and Com-
prehensive Attention Test(CAT) in ADHD patients

Frequency . Correlation
Channel Task variable
band coefficient
FZ Delta VSD —.428 .018
Alpha VSD 393 .032
Beta ACE .386 .039
CZ Delta VCE —.415 .023
VSD -.376 .041
Beta ACE 374 046
Pz Theta ACE —.411 .027
ART .536 .003
Alpha VSD 378 .040

EEG : electroencephalography, ADHD : attention-deficit/hy-
peractivity disorder, VCE : Visual commission error AQ, VSD
Visual standard deviation of reaction time AQ, ACE . Auditory
commission error AQ, ART : Auditory mean reaction time AQ

Appendix 2. Correlation between quantitative EEG and Wis-
consin Card Sorting Test(CST) in ADHD patients

Frequency . Correlation
Channel Task variable .
band coefficient

Fz Delta PR -.375 .045
PE —.458 .013

Alpha PR 427 .021

PE .541 .002

High gamma NPE 418 .024

CZ Delta TCC 399 .032
Total error —.492 .007

PR —.482 .008

PE —.551 .002

NPE —.580 .001

Theta Total error -.418 .024

NPE —.478 .009

Alpha PE 489 .007

High beta NPE 417 .024
Gamma Total error 425 .022

NPE 476 .009

High gamma  Total error 367 .050

NPE 428 .021

Pz Delta PR —.368 .049
PE —.400 .032

EEG : electroencephalography, ADHD : aftention-deficit/hy-
peractivity disorder, TCC : frials to complete category, PR :
perseverative response, PE : perseverative error, NPE=non-
perseverative error



Appendix 3. Correlation between quantitative EEG and Stroop
Color-Word Inference Test(CWIT) in ADHD patients

Frequency . Correlation
Channel Task variable .
band coefficient
Fz Delta CNCW —.448 .015
High beta CNCW .385 .039
Gamma CNCW 371 .047
CZ Delta CNCW —.374 .046
Theta CNCW —.411 .027
Beta CNCW .392 .035
PZ Beta CNCW .455 .013

EEG : electroencephalography, ADHD : aftention-deficit/hy-
peractivity disorder, CNCW : color naming of color word

Appendix 4. Correlation between quantitative EEG and Trail
Making Test(TMT) performance in ADHD patients

Frequency . Correlation
Channel Task variable . P
band coefficient
FZ Alpha Set A 562 .002
SetB .402 .034
CiZ Alpha Set A .482 .008
Pz Alpha Set A 424 .022
SetB 437 .020

EEG : electroencephalography, ADHD : aftention-deficit/hy-
peractivity disorder





