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Objectives : Characteristic symptoms, including hyperactivity and easy distractibility, in children with attention-deficit hyper-
activity disorder (ADHD) suggest that their brain status, even at rest, might differ from that of healthy children. This study was con-
ducted in order to determine whether resting state brain activity is compromised in medication-naive children with ADHD.

Methods : Twenty medication-naive children with ADHD (mean age 10.3 £2.5) and 28 age- and gender-matched healthy vol-
unteers (mean age 10.3 +2.0) underwent measurements for resting state brain activity using functional magnetic resonance imag-
ing (fMRI). Among resting state related-independent components (RSICs) extracted from fMRI data using independent compo-
nent analysis, a significant difference in RSICs was observed between groups, using a mixed Gaussian/gamma model.

Results : Except for IQ, which was higher in the healthy control group, no demographic difference was observed between the
two groups (p<.001). Significantly less activation of one RSIC, which includes the bilateral precuneus/posterior cingulate cortex, oc-
cipito-temporal junction, and anterior cingulate cortex, was observed in the ADHD group, compared with the control group (p <.05).

Conclusion : An abnormal RSIC, posterior default mode network (DMN), was observed in the medication-naive ADHD group.
Results of our study suggest that abnormality of posterior DMN is one of the main pathophysiologies of ADHD.

KEY WORDS : ADHD - Default Mode Network - Functional MRI.
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Table 1. Subjects’ characteristics

ADHD Health control
(N=20) (N=28)
Gender (male : female) 164 20:8
Age,y 10.3+ 2.5 10.3+ 2.0
Height, cm 142.2+15.8 143.8+£12.2
Weight, kg 40.8+18.9 41.9+12.7
Full scale IQ* 93.8+ 9.4 116.2+£11.0
Performance* 92.8+12.5 111.2+£14.3
Verbal* 97.8+11.4 113.1+£14.7
Father's education, y 14.6+ 2.6 148+ 2.2
Mother's education, y 13.5+ 2.0 145+ 2.2
Korean ADHD Rating Scale* 412+ 7.1 69+ 4.6

Fisher's exact test for gender and Student t test for the rest vari-
ables. = : stafistically significant (p<.05). ADHD : atftention-defi-
cit hyperactivity disorder



Fig. 1. Resting state related independent components (IC). IC1

. frontal, IC2 :

right ventral fronto-parietal, IC3 : part of motor, IC4 : ex-

trastriate (or a part of posterior DMN), IC5 : cingulo-opercular, ICé : Posterior default mode (posterior cingulate cortex, Precuneus), IC7 :
V1/V2,1C8 : Dorsal fronto-parietal, IC9 : Left ventral fronto-parietal, IC10 : a part of posterior DMN (precuneus, temporooccipital part),
IC11 : Anterior default mode, IC12 : V1. Red color indicates independent component-related region. Blue color means anticorrelat-
ed regions with independent component. DMN : default mode network
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Fig. 2. The resting state related IC (IC 6 in Fig. 1) showing less activation in drug-naive ADHD patients among 12 RSICs. Left : Gaussian/
gamma mixture model (red line), Gaussian model (green line), Gamma model (yellow line). Middle : Spatial map of the posterior de-
fault mode network including bilateral precuneus/posterior cingulate cortex and occipito-temporal junction. Radiologic orientation
(left is right). Right : Boxplot showing the relative effect size across the different subjects. Red color indicates independent component-
related region. Blue color means anticorrelated regions with independent component
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