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eAppendix 

 

Supplemental Methods 

 Subjects performed an affective word task during which they silently read emotionally 

valenced words, as described previously.1  Words were selected from the Affective Norms for 

English Words list which provides normative emotional ratings for valence (negative to positive, 1 

to 9) and arousal (low to high, 1 to 9).2  We used negative words with valence ratings less than 3, 

neutral words with valence ratings between 4.5 and 5.5, and positive words with valence ratings 

greater than 7.  Arousal ratings were greater than 5 for positive and negative words (not 

significantly different from each other1), and greater than 2 for neutral words.  Nine of 93 

individuals used a list of investigational negative, positive, and neutral words that lacked normative 

ratings, but analyses demonstrated no differences in activation, so they were pooled together.  

Words were presented on screen for 3 s each, separated by 1 s of fixation, in blocks of 6 words (E-

Prime version 1.1, Psychology Software Tools Inc., Pittsburgh PA).  Participants pressed a button 

after silently reading each word.  With the exception of five individuals whose behavioral data were 

corrupted after the experiment, we confirmed that response rates were greater than 90% for all 

participants.  The block design incorporated 24-second blocks of positive, negative, or neutral 

words separated by 18-second rest periods.  Subjects were instructed to rest while viewing 

crosshairs during the rest periods.  Each session included 6 blocks, counterbalanced by emotional 

valence using a Latin squares design, and each subject completed three runs.  Subjects with usable 

data from at least two runs were included in analyses. 

 As previously described,1 the blood oxygenation level dependent (BOLD) signal was 

measured in the whole brain using a GE Signa 3-Telsa scanner (General Electric, Milwaukee WI) 

with standard RF coil, using a T2* weighted pulse sequence (spiral in/out, gradient echo; TR = 2 s; 



 

© 2010 American Medical Association. All rights reserved. 
 

TE = 30 ms; FA = 90 deg; FOV = 20 or 24 cm; 64-by-64 image matrix; slice thickness = 3 or 4 

mm; 30 oblique-axial slices).  This imaging protocol was selected to minimize signal loss due to 

magnetic susceptibility effects.3  A high-resolution T1-weighted scan was also acquired (3-

dimensional spoiled gradient recalled echo; TR = 25 ms; min TE; FOV = 24 cm; 256-by-256 

matrix; slice thickness = 1.4 mm) for anatomical localization.  Head motion was minimized by 

using foam pads.  Data were reconstructed off-line, despiked, slice-time corrected, and realigned.  

Each session was visually inspected for artifacts and screened for excessive head movement (more 

than 2 mm of translation or 2 degrees of rotation).  This screening process excluded 17 of 111 

subjects who had less than two valid sessions and an additional subject who fell asleep during the 

scan, yielding 93 subjects with usable data.  To allow comparisons between individuals, images 

were co-registered and anatomically normalized by warping the anatomical T1-weighted image to a 

standard stereotactic space (Montreal Neurological Institute, MNI) using an established nonlinear 

algorithm, and then applying the same parameters to the functional volumes.4  Functional images 

were finally smoothed with a Gaussian kernel (full width at half maximum 6-mm) to reduce 

residual noise and inter-individual variability. 
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eTable. Task effects in the emotion word task (n = 93) a 

 

Brain region (Brodmann area) Cluster size b Coordinates c Z d 

negative − neutral contrast    

medial PFC (9/10) 2184 −2  56  22 4.3 

neutral − negative contrast    

left inferior and middle temporal gyri (20) 1600 −54  −52  −12 4.3 

left supramarginal gyrus (40) 784 −44  −44  44 3.6 

left supramarginal gyrus (40) 880 −66  −28  40 3.6 

right postcentral gyrus (1/2/3) 2944 30  −30  74 4.1 

positive − neutral contrast    

(none)    

neutral − positive contrast    

left inferior frontal gyrus, opercular (44) 1712 −44  6  22 4.3 

left inferior frontal gyrus, triangular (45) 1192 −44  36  10 3.9 

 
a Clusters with size > 440 mm3 (corrected two-sided p < 0.05) are shown 
b Cluster size in mm3 with uncorrected two-sided voxel-level p > 0.001 
c Montreal Neurological Institute (MNI) coordinates of peak voxel 
d Voxel-level two-sided z score at peak voxel 

 
 

 
 


