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Supplemental Methods

Image Acquisition & Preprocessing
Acquisition Head positioning in the magnet was standardized using the canthometal line. Images were acquired on a GE Signa 3 Tesla LX scanner (Milwaukee, WI) and a standard quadrature GE head coil. A T1-weighted sagittal localizing scan was used to position the axial functional images parallel to anterior commissure-posterior commissure (AC-PC) line. In all participants, a 3D spoiled gradient recall (SPGR) image was acquired for coregistration with the axial functional images and with the standard Talairach coordinate system. The functional images were obtained using a T2*-sensitive gradient-recalled, single-shot, echo-planar pulse sequence having a TR = 2,200 msec, TE = 30 msec, 90° flip angle, single execution per image, 24 X 24 cm FOV, and a 64 X 64 pixel matrix. In all 40 participants, 34 slices were acquired beginning at the AC-PC line and covering the entire brain. Slice thickness was a constant 3.5 mm, with no spacing between slices. For each of the 10 runs, we collected 80 EPI volumes. 


Preprocessing Our image preprocessing procedures were run in batch mode and implemented using subroutines in SPM2. Functional images were first corrected for timing differences between slices using a windowed Fourier interpolation to minimize their dependence on the reference slice36. Images were then motion-corrected and realigned to the middle image of the middle scanning run. Images were discarded if the estimates for peak motion exceeded 2 degrees of rotation37. The corrected images were normalized and coregistered to a standard MNI template by warping each subject’s SPGR image to the MNI template avg152T1 (resolution=2×2×2 mm per voxel) and then warping each functional image to the subject specific SPGR image. Images were then spatially smoothed using a Gaussian-kernel filter with a full width at half maximum of 8 mm. 

Exploratory Analyses

Interference Correlates At each voxel, signal changes (during incongruent correct vs congruent correct stimuli) were entered as the dependent variable in a linear mixed model with diagnosis (BN, HC) as a between-participants factor. Interference scores (mean RTs incongruent – mean RTs congruent) were entered as covariates. This analysis was intended to identify brain areas in which task-related activation correlated with the degree of conflict-related interference. To assess whether correlations in these same brain regions accounted for the variance in behavioral performance across groups, we tested the statistical significance of the diagnosis-by-interference interaction.


Activity During the Commission of Errors Group differences in activation during the commission of errors were assessed, first, by employing the first-level analytic procedures described above to produce another contrast image for each subject: incorrect responses during incongruent trials vs correct responses during incongruent trials. An ANCOVA that included interference scores as covariates was then conducted to identify error-related brain activations that differed between patients and controls. Second, we entered mean error scores (the number of incongruent incorrect trials across runs) for each subject into separate regression analyses in SPM2 using the original contrast images (incongruent correct vs congruent correct), producing two maps that correlated number of errors with the magnitude of task-related activation during correct responses for the BN and control groups. Finally, we correlated the mean post-error adjustment scores with error-related activation (incongruent incorrect vs incongruent correct) in each group.

Time Course of Activation We conducted this analysis to investigate further the differential activations in the dACC (xyz = -4, 34, 26) during the processing of incongruent stimuli in the BN and control groups. The maximum neuronal response during correct and incorrect responses to incongruent stimuli over runs was detected for each group by measuring the inner product of (1) the fMRI time course averaged across voxels in the dACC and (2) the HRF for the incongruent stimuli. Before averaging, the time course from each voxel within the dACC underwent a zero-phase forward and reverse butterworth low-pass filtering with a cut-off frequency of 0.15 Hz, as well as a zero-phase butterworth high-pass filtering with a cut-off frequency of 0.00125 Hz. The maximum inner product (IP) reflects the maximum phase-coupling between the time course and the HRF, and the maximum amplitude of the time course.

Correlates of Symptom Severity To determine whether task-related activations were associated with illness severity in the BN patients, we included the following in separate simple regression analyses: (1) the number of OBEs in the past 28 days prior to study participation and (2) patient ratings of preoccupation with shape/weight. The correlates of these measures of symptom severity were assessed by testing the statistical significance the EDE term in each regression model. 


Effects of Medication, IQ, and Comorbid Disorders We conducted a series of post hoc analyses to ensure that the findings of a priori hypothesis testing were stable and not driven by the effects of medication, FSIQ scores, or comorbid illnesses. We conducted independent t-tests comparing BN and control groups that included (1) Only those BN participants who were not taking medications at the time of study; (2) Only BN participants who had no prior diagnosis of AN; (3) Only BN participants who had no prior diagnosis of major depression. We also entered BDI and FSIQ scores as covariates in ANCOVA analyses for the between-group comparisons of brain activations during correct responses and during the commission of errors. 

Supplemental Results

Motion Analyses

To determine weather the BN and control patients were equivalent in their estimated movement parameters, we statistically compared the groups in two ways: (1) on a motion index that was the accumulated movement of a 2x2x2mm cube along the trajectory determined by the motion parameters), (2) on both motion parameters directly (translation and degree of rotation). Findings from these analyses indicated that the BN and control groups did not differ in movement during scanning.

	Group Differences on Motion Parameters

	Measure
	BN
	HC
	t(df)
	p

	Motion Index
	35.87 (25.4)
	29.67 (14)
	0.91(38) 
	.32

	Positive Translation
	0.66 (0.5)
	0.66 (0.4)
	0.55(38)
	.61

	Negative Translation
	-0.80 (0.7)
	-0.74 (0.7)
	-0.16(38)
	.87

	Positive Degree of Rotation
	0.94 (0.6)
	0.66 (0.5)
	0.55(38)
	.61

	Negative Degree of Rotation
	-0.81 (0.6)
	-0.74 (0.7)
	-0.16(38)
	.87

	Motion Index = the accumulated movement of a 2x2x2mm cube along the trajectory determined by the motion parameters.


Performance Matching 
The statistical power to detect error-related brain activation was possibly enhanced in the patients because they committed more errors (had more error trials) than did the controls. However, the greater activation of the dACC during correct responses in the controls was in fact stronger when we reanalyzed our data including only subgroups of patients and controls who were matched on numbers of errors. 

From the original two groups of BN and control participants, we selected a subset of 15 patients and 15 controls who were statistically equivalent in interference scores (MRT Interference (ms), t(28) = -0.22, p = .825; BN: 182.2 (3.7); HC:179.6 (2.6)). We also selected subgroups of 15 BN and 15 control subjects who were statistically matched on the Simon Error effect (t(28) = 0.0, p = 1.0; BN: 4.5 (5.5); HC: 4.5 (4)). These subgroups of patients and controls committed an equal number of errors on incongruent task trials (t(28) = -0.14, p = 0.8; BN: 12% (1.4); HC: 12% (1.2)). The group comparisons for neural activity during correct responses were reanalyzed including only the participants matched on interference scores (Fig. S1a) and on errors (Fig. S1b) and the differences remained essentially unchanged from the original contrast map (Fig. 2a). We also reanalyzed the group comparisons for neural activity during commission of errors including only the participants matched on interference scores (Fig. S1c) and again, the differences remained essentially unchanged from the original contrast map (Fig. 4a). When we matched patients and controls on the Simon error effect (S1d), however, increases in error-related dACC activity in the patients were less robust (compared to Fig. 4a). 

Insert Figure S1
IQ and Comorbidity Effects

A comparison of contrast maps including ADHD rating scale and FSIQ scores as covariates with the original contrast maps (Figs. 2A and 4A) indicated that neither ADHD symptoms nor IQ scores were associated with group differences in brain activations during correct responses or during the commission of errors (Fig. S2).
Insert Figure S2
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Figure S1. Performance Matching Analyses. Group differences in neural activations during correct trials including only the BN and control participants who were statistically matched on (a) MRT scores and (b) errors. Group differences in neural activations during the commission of errors including only the patients and controls who were matched on (c) MRT scores and (d) errors. These differences remained essentially unchanged from the original maps of group differences during correct trials (a & b vs Fig. 2A) and during the commission of errors (c & d vs Fig. 4A). vACC, ventral anterior cingulate; Lent, lenticular nucleus; Put, putamen; dACC, dorsal anterior cingulate cortex; IFG, inferior frontal gyrus. 
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Figure S2. Group Differences in Brain Activations Accounting for Comorbid ADHD Symptoms and FSIQ Scores. a. Group-by-stimulus (congruent vs. incongruent) interactions were detected in frontostriatal regions (red). Activations were still greater in healthy subjects than in BN patients when we accounted for ADHD rating scale scores. b. Group-by-stimulus (congruent vs. incongruent) interactions did not change when we accounted for FSIQ scores (p’s < .05, cluster >25). This figure will be available in online supplemental material. ILPFC, inferolateral prefrontal cortex; Lent, lenticular nucleus, dACC, dorsal anterior cingulate cortex; SMA, supplementary motor area. 







