Methods and sample characteristics were summarized in the main manuscript and fully detailed below. 
Supplemental Methods

Subjects 


Written informed consent was obtained per Massachusetts General Hospital Subcommittee on Human Subjects guidelines. Eleven unmedicated adults (6M/5F) with ADHD, Not Otherwise Specified (ADHD-NOS), per DSM-IV criteria American Psychiatric Association, 2000()
 completed the study. A twelfth subject had MRI warping artifacts and uncorrectable image motion rendering that fMRI data unusable. The previously published MPH (N = 11) and placebo (N = 10) samples Bush et al., 2008()
 were diagnosed with ADHD-childhood onset (ADHD-CO) with persistence of symptoms into adulthood per DSM-IV criteria. Inclusion and exclusion criteria for all subjects combined (N = 32) were otherwise identical. Additional inclusion criteria for all were: (1) age 18-51, (2) right-handed (3) IQ > 80. 

Exclusion criteria were the presence of: (1) any current Axis I psychiatric diagnosis other than ADHD-NOS, as verified by the Structured Clinical Interview for DSM-IV [SCID] First et al., 1997()
; (2) any clinically significant medical condition; (3) clinically significant abnormal laboratory values; (4) contraindications to MRI (metal objects within body, claustrophobia); (5) seizures or tics; (6) pregnancy or nursing; (7) alcohol or substance abuse (current or within past 2 years); or (8) previous adequate trial with ATMX or MPH. 
Subjects for the ATMX study were ascertained from an open trial of ATMX in adults with ADHD-NOS. ADHD-NOS diagnostically identifies the large number of patients with significant functional impairment but who may present with an atypical later age of onset. Supporting the construct’s validity, structured assessments and familial risk analysis have demonstrated that ADHD-CO and late-onset ADHD-NOS patients display similar patterns of neuropsychological deficits, psychiatric comorbidity, functional impairment, and familial transmission Faraone et al., 2006a


( ADDIN EN.CITE ; Faraone et al., 2006b)
. 

Subjects underwent comprehensive assessments including psychiatric evaluation by a board-certified psychiatrist. Subjects included outpatient adults with ADHD-NOS per DSM-IV criteria, as manifested in clinical evaluation and confirmed by structured interview. ADHD-NOS was operationally defined as: 1) having at least 6/9 current items of either inattention or hyperactivity/impulsivity but fewer than 5 items from either list in childhood; or 2) having 5 of 9 current DSM-IV items of inattention and/or hyperactivity/impulsivity, but not having 6 current symptoms in either category (independent of the presence or absence of ADHD symptoms in childhood); or 3) having all symptoms required for the full diagnosis but age of onset > 7 years. In fact, all 11 ADHD-NOS subjects met full criteria for ADHD with the exception of age of onset (mean age at onset = 13.4 ± 2.1 years). Subjects were also required to have an initial Clinical Global Impression of Severity (CGI-S) ADHD score of 4 (moderately ill) or higher.

Structured diagnostic interviews included the SCID, supplemented for childhood disorders by modules (DSM-IV ADHD and conduct disorder) from the Schedule for Affective Disorder and Schizophrenia for School-Age Children–Epidemiologic Version Orvaschel, 1994()
; medical history, and laboratory assessments (liver function tests, complete blood count, vital signs, and electrocardiogram). Full-scale IQ was estimated via the Wechsler Adult Intelligence Scale-Revised [WAIS-R] Wechsler, 1981()
. 

This was an open-label 6-week ATMX monotherapy study. Severity and clinical response were graded by the Adult ADHD Investigator Symptom Report Scale (AISRS) Spencer and Adler, 2004()
 and Clinical Global Impression Scale (CGI) National Institute of Mental Health, 1985()
. ATMX was initiated at 0.5mg/kg/day and increased to 1.0 mg/kg/day at week 1. Subjects were titrated up to the lesser of 1.2mg/kg/day or 120 mg/day as tolerated, with dosage increased only for subjects failing to attain an a priori definition of improvement of an AISRS score reduction >30% and a 1 or 2 points improvement of CGI-Improvement per published work Spencer et al., 2005a


( ADDIN EN.CITE ; Biederman et al., 2006; Bush et al., 2008)
. MPH and placebo had been similarly titrated to optimal response in a double-blind randomized study Bush et al., 2008()
. 
MSIT methodology


MSIT procedures have been detailed Bush and Shin, 2006


( ADDIN EN.CITE ; Bush et al., 2008)
 and are summarized in Figure 1. Subjects completed 192 trials during each scan (24 trials during each 42-second control [C] or interference [I] block, 96 trials of each type during each scan). 

________________________________

Supplemental Figure 1. MSIT 

________________________________

Functional MRI procedures

Functional MRI was performed in a Siemens 3.0 Tesla Allegra echoplanar scanner (Munich, Germany) Bush et al., 2002()
. Subjects lay on a padded scanner couch in a darkened room, and wore foam earplugs. Foam padding stabilized the head. Stimuli, generated via MacStim 2.6 (West Melbourne, Australia) on a Macintosh Powerbook™ (Cupertino, CA), were projected onto a screen and viewed via tilted mirror. 

After a localizer scan, high-resolution MPRAGE structural images ([1.0 x 1.0 x 1.3 mm], 128 slices, 2562 matrix, echo time [TE] = 3.3 ms; repetition time [TR] = 30 ms; flip = 40°) were collected for 3-D anatomical localization. Functional scans (23 coronal slices, extending posteriorly from y ( +60 mm, 3.125 mm2 in-plane resolution x 5 mm thick, skip 0 mm, TE/TR = 30/1500 ms, 264 images/slice, flip = 90(, FOV = 20cm2, Matrix = 642) lasted 6 minutes and 36 seconds.

Data analysis

Behavioral data

Reaction time (RT) and accuracy were analyzed using 2 (Condition: MSITinterference vs. MSITcontrol) by 2 (Scan [Scan 1 (baseline, t = 0) vs. Scan 2 (t = 6 weeks)] repeated measures ANOVAs. Student’s t-tests were used for specific contrasts.

Structural and functional neuroimaging data

Structural and functional images were analyzed using Brain Voyager (Brain Innovation, Maastricht, The Netherlands). Functional data preprocessing included 3D motion correction, drift correction and interscan slice time correction. Each subject’s functional and high resolution structural images were co-registered and transformed into standardized anatomical space of Talairach & Tournoux Talairach and Tournoux, 1988()
. Repeated measures general linear model (GLM) analyses were used for ATMX group comparisons. Random effects repeated measures GLM analyses were used to compare ATMX results with MPH and placebo data to enable us to generalize our conclusions to the larger population beyond our samples. GLM predictors were modeled in standard fashion by convolving with an expected hemodynamic response function. For all contrasts, the a priori focus was on testing the response of daMCC, defined anatomically employing criteria described previously as cingulate cortex anterior to y = 0 mm, posterior to y = +30 mm, and within 15 mm of the midline Bush et al., 1999


( ADDIN EN.CITE ; Bush et al., 2002; Bush et al., 2003)
.

Supplemental Results
MSIT performance and sample characteristics

As Table 1 shows, the ATMX group displayed the expected reaction time (RT) and accuracy effects. They did not differ in severity or demographically from the prior published sample Bush et al., 2008()
. ATMX subjects (6M/5F) were moderately-to-severely impaired with mean baseline ADHD Severity (AISRS) Spencer and Adler, 2004()
 scores of 27.8 ( 4.5.  The group had a mean IQ of 112.3 ( 12.1 and a mean age of 38.4 ( 10.5 years. One-way ANOVAs comparing the current ATMX sample with our previously published MPH and placebo group data Bush et al., 2008()
 indicated that the three groups did not differ significantly with respect to baseline ADHD severity (F2,29 = 2.45, P = 0.1, N.S.), IQ (F2,29 = 0.75, P = 0.48, N.S.), or age (F2,29 = 2.81, P = 0.08, N.S.).
______________________________________________________

Table 1. MSIT Performance 

_______________________________________________________

Functional MRI results

Atomoxetine: Within group brain effects at 6 weeks
______________________________________________________

Table 2. Atomoxetine Activation at 6 Weeks
_______________________________________________________

Atomoxetine versus placebo and methylphenidate 
 
The ATMX versus Placebo contrast did not show significant differences at 6 weeks in a priori predicted areas of the CFP attention network. Seven clusters were identified post hoc that showed higher activation in the ATMX group than placebo at six weeks. Five of these were found tightly clustered in midcingulate cortex (MCC), a motor region adjacent and just posterior to daMCC. These included a single locus in left MCC (x/y/z = -5/-7/43, 20 voxels), two bilateral foci in MCC (0/-10/49, 10 voxels and 0/-4/43, 10 voxels), and two in right MCC (3/-7/49, 10 voxels and 3/-4/46, 10 voxels). Two additional loci were identified in right caudate tail (17/-27/22, 75 voxels, and 15/-10/25, 7 voxels). Imposition of the rigorous cluster-constraint led to the finding that none of these seven foci achieved a significant interaction effect, although the left MCC showed a trend with six contiguous significant voxels.

Similarly, the ATMX versus MPH analysis produced no significant differences at 6 weeks in a priori predicted areas of the CFP attention network, but two post hoc clusters in MCC showed higher activation in the ATMX group at six weeks. These two MCC foci (x/y/z = 0/-10/49, 10 voxels and 0/-7/46, 10 voxels) overlapped two of the foci identified in the above ATMX versus placebo comparison. Neither showed a significant treatment group (ATMX versus MPH) ( scan (Scan 1 baseline versus Scan 2 six weeks) interaction. No region showed significantly higher activation in the MPH group than the ATMX group at six weeks.
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