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evidences from neuropsychological studies demonstrating



2. Results

2.1. Demographic and clinical data

Table 1 summarizes the major demographic and clinical data
of the participants. The two groups were comparable on age
[ADHD: 13.4±1.7 years, control: 13.2±1.2 years, t(23)b1]. The
IQ was higher for the controls than for the ADHD patients
[ADHD: 102.7±9.0; controls: 112.7±13.8, t(23)=−2.32, p=0.04].
Compared with the controls, the ADHD group got higher
scores in the ADHD Rating Scale-IV (ADHD RS-IV), Conners'
Parents Rating Scales (CPRS) and their subscales, including
inattention, hyperactivity/impulsivity and cognitive pro-
blems/inattention subscales.

2.2. Behavioral results

Although children with ADHD showed numerically longer RTs
(31 ms) for the target-only and cue-plus-target trials compared
with the controls (see



right precuneus, right middle frontal gyrus, and left inferior
parietal lobe. Percentage signal changes for voxels within
these regions having maximally different activations between
the two groups are shown in Fig. 2A. On cue-plus-target trials,
relative to children with ADHD, the controls showed increased
activation in the right middle frontal gyrus, left middle frontal
gyrus and left superior frontal gyrus (Fig. 2B). It is clear from



Fig. 2 – Brain regions showing decreased activation in the ADHD group compared with the controls for A) intrinsic alertness,
B) phasic alertness and C) alerting effect (thresholded at p<0.001, uncorrected, extend threshold 10 voxels). a, right precuneus;
b, right middle frontal gyrus; c, left inferior parietal lobe; d, right middle frontal gyrus; e, right middle frontal gyrus; f, left middle
frontal gyrus; g, left superior frontal gyrus; h, right postcentral gyrus; i, right supplementary motor area; j, left putamen
mean RT (Epstein et al., 2003). Children with ADHD also exhibited
significantly less activation than the controls in frontal, parietal
and striatum regions. These findings suggest that deficits in the
attentional alerting functions in children with ADHD are related
to the abnormal activities in frontal and parietal regions sub-
serving top-down attention control processes.



Within-group analyses for the normal controls revealed
significant activation for intrinsic alertness in frontal (anterior
cingulated gyrus, middle frontal gyrus), parietal (inferior
parietal gyrus, precuneus), thalamus and brainstem struc-
tures. This finding is similar to those reported in functional
imaging studies for intrinsic alertness in normal adults (Sturm
and Willmes, 2001; Sturm et al., 2004), suggesting that the task
used here captured the construct of intrinsic alertness. For
phasic alertness, there was significant bilateral frontal (middle
frontal gyrus) activation, consistent with findings in Weis et
al. (2000). For the alerting effect, bilateral middle frontal gyrus,
right superior frontal gyrus, bilateral precuneus, bilateral
insular, right middle temporal gyrus, left superior temporal
gyrus, and left middle occipital gyrus were activated for the
normal controls. This finding is inconsistent with Coull et al.
(2001) and Fan et al. (2005) who found primarily left-hemi-
sphere activation. The discrepancy may be caused partly by
the different experimental paradigms since stimuli in this
study were presented at the center of the screen while stimuli
in





presented but it was not followed by a target. In cue-plus-
target trials, the cue was displayed at the center of the screen
for 100 ms. After a variable stimulus-onset-asynchrony (SOA)
of 200 or 500 ms, the target was presented for 200 ms. We used
two different SOAs to minimize the potential impact of tem-
poral orienting and anticipation. The catch condition was
used to prevent the participants from responding without
attending to the target. Each condition has 52 trials, which
were presented in a pseudorandom order. Each participant
was tested for two runs, each containing 26 trials for each
condition and lasting 8.5 min.

The stimuli were presented through a LCD projector onto a
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