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Abstract
Objective: In children with Attention Deficit Hyperactivity Disorder (ADHD), clinical responses
to the selective norepinephrine reuptake inhibitor atomoxetine (ATX) vary. We sought to determine
in children with Tourette Syndrome (TS) whether clinical responses correlate with changes in short
interval cortical inhibition (SICI).

Methods: Fourteen children, ages 8 to 16, with ADHD and TS were treated open-label with ATX
for one month. ADHD rating scale scores and SICI, measured with paired-pulse Transcranial
Magnetic Stimulation (pTMS), were assessed blindly and independently at treatment onset and one
month later.

Results: Eleven children, mean ADHD Rating Scale scores 31.8 (SD 8.2) at onset completed the
study. After one month, ADHDRS changes ranged from an increase of 4 points to a decrease
(improvement) of 24 points (mean change -9.6, SD 9.1). The changes in ADHDRS scores correlated
with reduction in SICI (r = .74, p = .010).

Conclusions: In children with TS, one month of atomoxetine treatment appears to induce
correlated improvements in ADHD and, paradoxically, further reductions in cortical inhibition.

Significance: PTMS-evoked SICI in ADHD with TS may be a biomarker of both deficiency and
compensatory changes within cortical interneuronal systems. Effective atomoxetine treatment may
augment compensatory processes and thereby reduce SICI.
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INTRODUCTION
Understanding of the neurobiology of ADHD symptoms and treatment responses has been
hampered by the lack of biological markers and the heterogeneity of genetic and
environmentally-induced conditions that manifest with ADHD symptoms. To improve our
understanding of ADHD symptoms and treatment responses, it may be helpful to focus
biological studies within particular heritable and readily identifiable phenotypes, for example,
to study ADHD within Tourette Syndrome (TS). ADHD is highly prevalent in TS and accounts
for most motor and executive control deficits in TS (Denckla, 2006). To this end, we and others
have used Paired-Pulse Transcranial Magnetic Stimulation (pTMS) to study
neurophysiological parameters in ADHD in TS. One pTMS measure, GABAA-mediated, short
interval cortical inhibition (SICI) (Kujirai et al., 1993), which represents inhibitory output of
frontal cortex interneurons, has been most widely used. PTMS employs a hand-held magnet
to provide low intensity magnetic “conditioning” pulses that activate inhibitory interneurons
and high intensity “test” pulses that activate motor cortex, producing motor evoked potentials
(MEPs). Comparing paired pulse MEP amplitudes to single pulse MEP amplitudes yields a
quantitative measure of an inhibitory process in frontal cortex. SICI is expressed as a ratio of
paired pulse-evoked MEP amplitudes to single pulse MEP amplitudes, where a ratio of 1.0
indicates no inhibition, and smaller ratios indicate greater levels of inhibition.

The inhibitory processes reflected in SICI are affected in a variety of neurologic and psychiatric
conditions (Gilbert, 2006). SICI is significantly diminished (larger ratios) in children with
ADHD (Moll et al., 2001). We have previously found consistent correlations between
reductions in SICI and ADHD symptom severity in TS (Gilbert et al., 2004a,Gilbert et al.,
2005). Moreover, many studies show that SICI changes in response to dopamine agonists,
stimulants, and norepinephrine reuptake inhibitors (Gilbert et al., 2006a,Gilbert et al.,
2006b,Ilic et al., 2003,Kirschner et al., 2003,Moll et al., 2000,Ziemann et al., 1997). Most of
these pharmaco-physiological studies have measured effects of single doses in healthy adults.

We have shown that single doses of two ADHD medications, the stimulant methylphenidate
and selective norepinephrine reuptake inhibitor (SNRI) atomoxetine, reduce SICI in adults.
This reduction seems surprising, but is consistent with other healthy-adult studies of
psychostimulants and of the SNRI reboxetine (Gilbert et al., 2006a). In children with ADHD,
the effects on SICI of single doses of atomoxetine are more variable and may depend on
dopamine transporter genotypes or on TS phenotypes (Gilbert et al., 2006b). To date, no
published studies have assessed SICI changes and clinical ADHD responses to atomoxetine
over longer time periods.

Because the relationship between SICI and ADHD in TS remains consistent over a one-month
period (Gilbert et al., 2005), it is feasible to study one-month ADHD treatment effects in
children with TS. We selected the norepinephrine reuptake inhibitor ATX, which tends to
reduce ADHD symptoms in children with TS without exacerbating tics (Allen et al., 2005),
but has more gradual and variable clinical effects than stimulants. The aim of this study was
to determine whether one-month clinical ADHD responses to ATX correlate with: 1) first-
ATX-dose induced changes in SICI; or 2) one-month-ATX induced changes in SICI. We also
assessed another pTMS measure, intracortical facilitation. Although ICF is not linked to
ADHD, it is sensitive to effects of norepinephrine reuptake inhibitors (Gilbert et al.,
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2006a,Herwig et al., 2002,Plewnia et al., 2002). We report a novel result which may relate to
ATX's mechanism of action in treating ADHD symptoms in TS.

METHODS AND MATERIALS
Subjects

Fourteen right-handed youth with ADHD and TS (with mild, non-impairing tics) were recruited
through the TS Clinic at Cincinnati Children's Hospital Medical Center (CCHMC) and
scheduled for visits separated by one month, an interval at which the relationship between
ADHD and SICI is stable (Gilbert et al., 2005). Eleven subjects age 8 to 16 years (mean 12)
completed the study. Some subjects had participated in a previous, single-dose study (Gilbert
et al., 2006b). Diagnoses were based clinical interview, DSM-IV criteria (American Psychiatric
Association, 2000), and DuPaul ADHD rating scale (ADHDRS) scores (DuPaul et al., 1998).
The decision to initiate ATX for ADHD was made on clinical grounds, independent of study
participation. We excluded children with conduct disorder or depression, screened with the
childhood depression inventory (Kovacs, 1985). No concurrent behavioral treatments or other
medical treatments for ADHD were administered during the study. Subjects and parents gave
written informed consent, as approved by the CCHMC Institutional Review Board. Subjects
were questioned for irregularities of sleep or general health on the day of the visit and none
were identified.

Treatment and ADHD rating
ATX administration was open label at 0.8 to 1.0 mg/kg at treatment onset, increasing with a
fixed titration the first week to 1.0 to 1.5 mg/kg (routine dosing). Clinical ratings were
performed by an experienced rater. At each visit, ADHD symptoms for the past week were
rated with direct parent interview using the ADHDRS (DuPaul et al., 1998). Clinical
improvement was represented as a change score (ADHDRSone-month – ADHDRSbaseline).
Parent and rater were blinded to TMS results, though not to treatment.

Motor Cortex Physiology
PTMS was performed, blinded to clinical ratings, twice at each visit – before and 90 minutes
after (Witcher et al., 2003) ATX administration. All subjects were studied awake in a
comfortable chair in the TMS laboratory at CCHMC, using two Magstim 200® stimulators
(Magstim Co., New York, NY, USA) connected through a Bistim® module to a 90 mm circular
coil. In order to ensure children were relaxed, the entire procedure was explained before-hand
and the TMS pulses were demonstrated first on the investigator, then on the parent's arm, then
on the child's arm. Low intensity pulses were given first on the scalp, to accustom the child to
the feeling and sound of the TMS machine. Using this gentle approach, we have found most
children cooperate well, do not express anxiety about the procedure (Gilbert et al., 2004b), and
have robust test-retest reliability (Gilbert et al., 2005). Similar approaches using TMS for
ADHD studies have found children rate the experience favorably (Garvey et al., 2001).

EMG was recorded with from the right abductor pollicis brevis (APB) with surface electrodes,
amplified, filtered (100/1000 Hz) (Coulbourn Instruments, Allentown, PA) and stored using
Signal® software and a Micro1401 interface (Cambridge Electronic Design, Cambridge, UK).
The optimal coil location was located by moving the coil from the vertex in 1 cm increments.
For the round coil, the optimal location is near the vertex, with a clockwise current direction
for left motor cortex. The location was recorded and the coil stabilized with a wall-mounted
clamp to increase consistency across pTMS sessions. As described in our previous studies
(Gilbert et al., 2006a,Gilbert et al., 2006b), and consistent with convention, the resting motor
threshold (RMT) was determined by increasing the coil stimulation intensity by increments of
10% of maximum stimulator output until a robust MEP was elicited. Then the intensity was
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decreased by 1% repeatedly until the lowest intensity able to produce MEPs of at least 50 uV
on 5 out of 10 consecutive trials of stimulation was identified. Stimuli were delivered at least
5 s apart while the muscle was monitored for relaxation with visual inspection of the EMG and
playback through a loudspeaker.

The active motor threshold (AMT) was determined while the subject contracted the APB with
auditory feedback to maintain a constant, moderate level of EMG. The stimulator output was
decreased in increments of 1% from the RMT intensity until the point at which 10 rectified,
averaged stimuli failed to show a MEP above background.

The suprathreshold “test” pulse was 10 to 20% above RMT, at a level which consistently
elicited MEPs with 500-1500 uV amplitudes. This was confirmed at each TMS session, before
and after each dose. The preceding conditioning pulse intensity was set at 1% below AMT,
generally about 65% of RMT. Sixty trials consisting of 20 single and 20 paired pulses each at
interstimulus intervals (ISI) of 3 msec (SICI) and 10 msec (intracortical facilitation – ICF)
were delivered in random order, separated by 6 ± 10% seconds. By convention, SICI and ICF
are expressed as ratios of mean paired to single pulse MEP amplitudes, with ratios relative to
1.0 (no change). Thus, for SICI, more motor cortex inhibition means smaller ratios; and for
ICF, more motor cortex facilitation means greater ratios.

At each session, pre- and post-dose, RMT and the test pulse intensity were reassessed, by the
same methods, prior to measuring SICI and ICF.

In order to assess for possible confounders, not related to ADHD, mood was assessed using a
visual analog mood scale (Gilbert et al., 2004b) pre and post each TMS session to determine
whether anxiety about the procedure might be present.

SICI changes were calculated separately for pre- and post-first ATX dose (SICIpost-dose1 –
SICIpre-dose1), pre- and post- one-month ATX dose (SICIpost-dose1m – SICIpre-dose1m), and for
baseline (pre-ATX) to one-month (pre-ATX), (SICIone-month – SICIbaseline). ICF changes were
calculated in the same fashion.

Statistical Analysis
All analyses were performed with SPSSR version 14.0 (Chicago, IL). Prior to performing
analysis of interest, univariate correlations of age and neurophysiological measures were
performed to determine whether age needed to be included in a regression. Paired t test
comparisons of single pulse TMS responses (resulting from pTMS) were performed to test
whether, at each session, single pulse TMS responses differed. The mean single pulse TMS
responses for each individual constitute the denominators for the SICI and ICF ratios and need
to remain consistent for changes in SICI and ICF to be interpretable.

Primary outcomes—We assessed two Behavior vs. Neurophysiology correlations: 1) one-
month ADHDRS change (ADHDRSone-month – ADHDRSbaseline) vs. First-dose SICI change
(SICIpost-dose1 – SICIpre-dose1); and 2) one-month ADHDRS change (ADHDRSone-month –
ADHDRSbaseline) vs. one-month SICI change (SICIone-month – SICIbaseline). Correlations were
performed conservatively with non-parametric Spearman tests, with Bonferroni-adjusted p < .
025 considered significant.

Secondary outcomes—We assessed ATX-related changes in SICI (pre vs. post 1st dose;
pre 1st dose vs. pre one-month dose, pre vs. post one-month dose) with the Wilcoxon Signed
Ranks Test for two related samples, with Bonferroni-adjusted p < .017 considered significant.
We also analyzed changes in SICI vs. changes in the ADHDRS subscore domains for
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inattention and hyperactive/impulsive behavior. Finally, we assessed these ADHD changes in
relation to changes in ICF.

Comparison with prior cohorts—The first-visit, pre-treatment SICI ratio in this cohort
appeared to be lower than the SICI ratio in our prior single-dose study (Gilbert et al., 2006b),
and closer to the baseline, pre-dose SICI in our study of healthy adults (Gilbert et al., 2006a).
Therefore, we were concerned that this cohort might be atypical in some way and that the ATX-
associated changes in SICI might not be generalizable. To address this, we compared the pre-
first-dose-ATX SICI ratios: 1) current cohort vs. our prior ADHD TS cohort; and 2) current
cohort vs. the healthy adult cohort. In addition, we performed the same group comparisons for
the SICI difference scores pre- and post-ATX. Group comparisons were performed with the
nonparametric Mann Whitney test.

RESULTS
Demographics, adverse events, dropouts

Eleven children age 8-16 years (mean 12), 9 male, completed the study. Three were removed
by the investigator (non-compliance, illicit stimulant use, marijuana use). Results are for study-
completers. The median weight was 52 kg (27-75 kg). The median ATX doses were 40 mg
(0.8 mg/kg) at baseline and 60 mg (1.2 mg/kg) at one month. All side effects of pTMS and
ATX were mild and transient, for example, transient headaches, as has been previously reported
(Garvey et al., 2001,Gilbert et al., 2004b).

There was no correlation between age and any neurophysiological measures. Therefore,
correlations were performed as planned, without regression over age.

Consistency of Thresholds, Stimulation Intensities, and single pulse TMS MEP amplitudes
across sessions

Resting and Active Motor Thresholds did not change significantly pre- and post-ATX at either
visit, or across visits. The mean (SD) RMTs at visit 1 were 60.2 (10.4) prior to ATX and 59.6
(10.6) after ATX. The mean (SD) RMTs at visit 2 were 59.2 (11.2) prior to ATX and 59.7
(11.6) after ATX. The mean (SD) AMTs at visit 1 were 37.5 (7.5) prior to ATX and 37.7 (8.3)
after ATX. The mean (SD) AMTs at visit 2 were 38.3 (9.4) prior to ATX and 40.3 (8.8) after
ATX.

Settings for the test and control pulses did not vary significantly pre- and post-ATX at either
visit or across visits. The test pulse intensity was selected to induce MEP amplitudes from 500
to 1500 uV. The mean (SD) test pulse intensities at visit 1 were 69.8 (11.5) prior to ATX and
69.2 (11.0) after ATX. The mean (SD) test pulse intensities at visit 2 were 69.9 (11.8) prior to
ATX and 70.3 (11.9) after ATX. The mean (SD) conditioning pulse intensities at visit 1 were
37.2 (7.7) prior to ATX and 36.9 (7.8) after ATX. The mean (SD) conditioning pulse intensities
at visit 2 were 38.3 (9.1) prior to ATX and 38.3 (9.1) after ATX.

The test pulse MEP amplitudes induced during pTMS did not change significantly across TMS
sessions. The mean (SD) single-pulse TMS MEP amplitudes at visit 1 were 800 (300) uV
before ATX and 760 (300) after ATX. The mean (SD) single-pulse TMS MEP amplitudes at
visit 2 were 840 (370) uV before ATX and 990 (420) after ATX. Paired t-test comparisons of
these MEP amplitudes did not demonstrate any changes (t10 p values ranged from .13 to .80).

Effects of one month of ATX on ADHDRS
Baseline and one-month ADHD scores are shown in table 1. Mean total ADHDRS scores
dropped 30%. Changes ranged incrementally from a worsening of 4 points to an improvement
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of 24 points, with a near normal distribution. There was no meaningful cut-off that could create
categories of responders vs. non-responders, so clinical responses were analyzed only as
continuous change scores.

Effects of first dose and one-month ATX on SICI and ICF
Resting and active motor thresholds did not change throughout the study. MEP amplitudes
after single pulse TMS also did not change. Thus, changes in SICI and ICF ratios were due to
the numerators of these ratios, reflecting the responses to the subthreshold, conditioning pulse.

SICI and ICF changes are shown in table 1. The SICI reduction (−.061; 95% CI −.14 to .0042)
(MEP amplitude ratio increase) from baseline to one month approached significance (t10
−2.10; p = .062). SICI values did not change significantly from pre- to post-ATX at either visit.

Correlations between changes in ADHDRS and SICI and ICF
One-month changes in SICI and ICF correlated with improvement in the total ADHD rating
scale score, with similar correlations for the ADHDRS subscales (figure 1, table 2). First-dose
ATX-induced changes in SICI and ICF did not correlate with one-month ADHDRS changes
(data not shown).

Comparison with prior ADHD/TS child and normal adult studies
Mean pre-ATX SICI in this cohort was 0.36, vs. SICI of 0.23 (p = .067) in the prior healthy
adult study (Gilbert et al., 2006a) and 0.55 (p = .044) in the prior ADHD/TS study (Gilbert et
al., 2006b) . Thus pre-dose SICI in the present study was intermediate between the previously
studied cohorts.

Pre- to post-ATX SICI changes in this cohort were similar to the prior ADHD/TS cohort and
differed from the changes in the healthy adults. The mean first dose pre- to post-ATX change
in this cohort was −.030, significantly different than the 0.19 for the healthy adults (p=.002).
The change of .0044 for the prior ADHD/TS cohort was not different (p = .73)

DISCUSSION
In this study, we have assessed, for the first time, one-month changes in ADHD symptoms and
Paired-Pulse Transcranial Magnetic Stimulation (pTMS)-evoked motor cortex inhibition in
children taking the selective norepinephrine reuptake inhibitor atomoxetine (ATX). The
primary outcome, the finding that decreasing short interval cortical inhibition (SICI) correlated
with improving ADHD in TS, was unexpected.

Prior studies employing pTMS have in motor cortex have shown that SICI is decreased in
ADHD (Gilbert et al., 2004a,Moll et al., 2001), that SICI correlates consistently over one month
with ADHD symptom severity in TS (Gilbert et al., 2004a), and that SICI changes in response
to single doses of both stimulants and norepinephrine reuptake inhibitors (Gilbert et al.,
2006b,Moll et al., 2000). No prior studies have used pTMS to assess longer-term ATX-induced
SICI changes and their relationship to clinical benefit. Although we had anticipated that ADHD
improvements would correlate with normalization (increase) in SICI, we found the opposite –
in TS children, one-month improvements in ADHD symptoms correlated significantly with
further reduction of SICI.

The results of this study are surprising when considered in light of prior ADHD and TMS
studies in children. The reduction in pTMS-evoked SICI in ADHD, consistently identified in
several independent neurophysiological laboratories, has been presumed to represent a cortical
deficiency (Moll et al., 2001). The finding that a single, low dose of a psychostimulant partially
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normalized SICI in children with ADHD (Moll et al., 2000) supported this interpretation. This
simple interpretation also seems plausible: persons with deficient inhibitory behavior control
might have deficient inhibitory neurophysiological function in frontal cortex. Given this
background, we had anticipated that effective norepinephrine reuptake inhibitor treatment of
ADHD would increase, or normalize, SICI, although perhaps more slowly – not at the first
dose.

However, to complicate this prediction, previous studies of ADHD medications in healthy
adults seemed to contradict the findings in ADHD children. In normal adults, we and others
had found that single doses of both psychostimulants (Gilbert et al., 2006a,Kirschner et al.,
2003,Moll et al., 2003) and norepinephrine reuptake inhibitors (Gilbert et al., 2006a,Herwig
et al., 2002,Plewnia et al., 2002) reduced (“worsened”) SICI and increased ICF. It was unclear
how to harmonize studies showing that a medication could increase/normalize SICI in one
situation and decrease/worsen it in another.

All these referenced studies have fairly small sample sizes, thus one possibility is that some
report spurious findings. However, the presence of some consistency across laboratories in the
baseline pTMS measures in ADHD and TS, demonstrated in our meta-analysis of single dose,
SNRI-induced changes in SICI and ICF (Gilbert et al., 2006a) make this less likely.
Determining whether the differences with child-ADHD vs. normal adult studies relates to age
or ADHD diagnosis is not currently possible. Perhaps one difference between pediatric and
adult studies might relate to the degree of myelination of cortical-cortical fibers. However, we
speculate that pTMS measures in motor cortex in ADHD reflect both intrinsic underlying
deficiencies and compensatory processes. In some types of ADHD, both the deficient and the
compensatory process might reduce SICI. Then a medication that primarily counteracts a
deficiency would increase SICI, but one that augments a compensatory process would decrease
it. Applying that idea to the present study, ATX, when clinically effective in TS+ADHD, may
have differentially affected a compensatory process that further reduced SICI.

It should also be pointed out that the relationship between changes in behavior and changes in
SICI could reasonably differ for ATX and the psychostimulants or might vary depending on
the presence of TS or other phenotypes. Although early clinical trials showed clinical responses
to methylphenidate and ATX appeared to be equivalent (Kratochvil et al., 2002), more recent
studies comparing ATX to long-acting stimulants (Gibson et al., 2006) as well as clinical
experience suggest ATX induces much more variable clinical responses and may differ in other
important ways. It would also be of interest to compare ATX effects on other measures, such
as transcallosal inhibition, with those of psychostimulants (Buchmann et al., 2006).

The clinical meaning of the changes in ICF remains unclear. ICF has not been shown in any
prior study to correlate with ADHD presence or severity, but we were interested in one-month
changes because single doses of SNRIs atomoxetine and reboxetine both increase ICF (Gilbert
et al., 2006a). Our finding that ICF changes at one month also correlated with clinical
improvement may mean that both ICF and SICI measures reflect a SNRI-sensitive process.

Several limitations of this study bear mention. First and foremost, we assessed a clinical ADHD
response and a neurophysiological response to a medication without an active comparator or
placebo treatment group. Thus, both the one-month clinical improvements and
neurophysiological changes observed may be due to time or other factors, and not ATX. First
to second-visit neurophysiological changes might be due to a reduction in anxiety from the
first visit to the second visit, or some other factor inducing test-retest variability. However, if
a confounder, not ATX, is responsible for these results, this confounder would have had to
produce changes that led to correlations between two independent measures. Also, it is possible
that SICI changes are an epiphenomenon, not related to behavioral changes. However, since
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clinical responses varied widely and pTMS was performed blinded to this data, it seems
unlikely that that time or placebo-response effects would cause the result we found: larger SICI
changes in children with larger improvements and ADHD symptoms, and small or no SICI
changes in children with small or no improvement in ADHD (the correlation in figure 1). As
a final note, with regard to the use of placebo, our study is consistent with most TMS-
pharmacology literature, as reviewed elsewhere (Ziemann, 2004), which has not used a placebo
comparator.

Second, we relied on parent ratings to judge clinical responses. Parent ratings may be subjective
or inaccurate, or ADHD symptoms might be better rated by teachers. However, any error
introduced by biased or unreliable parent reporting should be independent of our
neurophysiological studies, and thereby should have skewed our pTMS correlational results
toward the null hypothesis. Third, with regard to generalizability, this study's sample was small
and limited to TS+ADHD children. Although, the clinical response rate in this study is
consistent with those in large clinical trials of ATX in children with tics (Allen et al., 2006)
and without tics (Michelson et al., 2002), it would be premature to generalize the results from
this study to non-TS ADHD. In addition, this TS sample had a somewhat lower SICI ratio than
our prior cohorts, for unclear reasons. Fourth, we did not account for tic severity in this analysis.
The reason for this is that we had previously found that SICI correlated with the tic frequency
score (Gilbert et al., 2004a) of the Yale Global Tic Severity Scale (Leckman et al., 1989), but
in this study we had no patients with high tic frequency ratings at baseline.

In conclusion, pTMS-evoked SICI appears to directly or indirectly measure a cortical property
that is sensitive, at one month, to the degree of clinical benefit produced by the selective
norepinephrine reuptake inhibitor ATX. Longer-term studies involving genetic determinants
may help validate and further elucidate mechanisms of treatment response.
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Figure 1.
Changes in Motor Cortex SICI and ADHDRS scores from baseline to one month of treatment
with atomoxetine (ATX). For ADHD (y axis), a change score (ADHDRSone-month –
ADHDRSbaseline), a positive change represents improvement. For the SICI change score (x
axis), a positive change indicates an increase in the paired pulse to single pulse MEP amplitude
ratios, i.e. a decrease in SICI (see methods).
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Table 1
Changes in ADHD, SICI, and ICF

Baseline Visit One-month Visit P value
Mean (SD) Mean (SD)

ADHD Rating Scale Score 32 (8) 22 (9) .010*
   Attention Score 21 (5) 14 (6) .006*
   Hyperactivity Score 11 (7) 8 (5) .126
SICI
   Pre-ATX .36 (.18) .42 (.22) .062
   Post-ATX .33 (.12) .43 (.20) -
  P value .477 .929
ICF
   Pre-ATX 1.25 (.25) 1.39 (.32) .182
   Post-ATX 1.57 (.52) 1.28 (.30) -
  P value .006* .155

ATX = atomoxetine. SICI = motor cortex short interval cortical inhibition. ICF = motor cortex intracortical facilitation. SD = standard deviation. All p
values from Wilcoxon Signed Ranks Tests for 2 related samples.

*
= significant after multiple test correction.

Clin Neurophysiol. Author manuscript; available in PMC 2008 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Gilbert et al. Page 13

Table 2
Correlations between changes in Short Interval Cortical Inhibition, Intracortical Facilitation and changes in
ADHD scores after one month of Atomoxetine

SICI ICF
ADHD Scores r p value r p value

Total ADHDRS .74 .01 .71 .01
Attention Subscore .52 .10 .56 .07
Hyperactive/Impulsive
Subscore

.61 .05 .61 .05

ADHDRS = ADHD rating scale. SICI = motor cortex short interval cortical inhibition. ICF = motor cortex intracortical facilitation. All r and p values
from Spearman correlations.
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