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Methods 1. Participant Assessment

All children were assessed using the Kiddie Schedule for Affective Disorders and
Schizophrenia for School-Age Children-Present and Lifetime version (K-SADS-PL) (1). The K-
SADS-PL, including an additional module for assessing disruptive mood dysregulation disorder
(DMDD; available on request), was administered separately to children and parents by masters-
or doctoral-level clinicians with good inter-rater reliability (kappa = 0.7 for all diagnoses).
Clinicians were trained to levels of acceptable reliability by rating video recordings and
conducting supervised assessments. Children in each clinical group met criteria for primary
diagnoses of DMDD, attention-deficit/hyperactivity disorder (ADHD), and anxiety disorders
(ANX). Children with ADHD and ANX did not meet criteria for DMDD, but youth with DMDD
may have co-occurring ADHD and ANX. Diagnoses were confirmed in consensus conferences
chaired by a senior psychiatrist or clinical psychologist (coauthors EL, KT, MB, or DP).

Patients with ANX met criteria for generalized anxiety disorder, separation anxiety disorder,
and/or social phobia. The ANX sample was drawn from a treatment study and were scanned at
various points during treatment (some after treatment). Other inclusion criteria for ANX
patients were: clinically significant anxiety on the Pediatric Anxiety Rating Scale (2) (score > 10),
impairment on the Children’s Global Assessment Scale (3) (score < 60), and desire for weekly
treatment. Additional exclusion criteria for ANX patients were current Tourette’s syndrome,
obsessive-compulsive disorder, major depressive disorder, post-traumatic stress disorder,
current psychotropic medication use, or suicidal ideation.

Measures of irritability, anxiety, and ADHD symptoms were collected within 90 days of scan
acquisition in >90% of participants (>70% were collected within one week of scanning). These
measures have been shown to be highly stable across time periods longer than three months
(4-6). Irritability was measured using the Affective Reactivity Index (ARI), a parent- and self-
rated measure (4). This is a six-item scale assessing the frequency, duration, and threshold of
irritability in the past 6 months (4). Each item was rated on a 3-point Likert scale from 0 (not
true) to 2 (certainly true). Sample items include “get angry frequently,” “stay angry for a long
time,” and “lose temper easily.” Past research demonstrates good internal consistency (a’s >
.80), test-retest reliability, and validity (i.e., construct validity and discriminant validity), as well
as a single-factor structure in clinical and community samples (4, 7-9). Total scores for child-
and parent-reported were averaged, resulting in a possible score of 0-12, treated as a
continuous measure. Four participants had missing data on ARI (1 healthy volunteer [HV], 1
ADHD, 2 ANX). For these subjects, mean ARI from their respective diagnostic group was used.

Anxiety was measured by the Screen for Child Anxiety Related Emotional Disorders
(SCARED), a validated, 41-item parent- and self-rated measure (10). Total scores of parent and
child report averaged together ranged from 0.5-52. Five participants had missing data on
SCARED (1 DMDD, 4 ADHD). For these subjects, mean SCARED from their respective diagnostic
group was used.

ADHD symptoms were measured by the ADHD-Index subscale of the Conners’ Parent Rating
Scale-Revised: Long Form (CPRS-R: L) (11). It is a widely used rating scale for ADHD symptoms
and has good reliability and validity (11). Age- and gender-referenced T-score was used in the
analysis. The range of the ADHD-Index T-score in this sample was 40-90. Four participants had
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missing data (3 HV, 1 DMDD). For these subjects, mean T-score from their respective diagnostic
group was used.

Methods 2. Affective Posner 2 Paradigm

This task was adapted from the Affective Posner task used in previous studies (12—-16).
Prior to completing the task, participants underwent a 50-trial training during which they
received accurate feedback on their performance but did not win or lose money. The task itself
consisted of two non-frustration runs, a pilot frustration run, and two frustration runs (eFigure
1) and lasted for about 38 minutes. During the two non-frustration runs (eFigure 1),
participants received accurate feedback on their performance, earning $0.50 for every correct
response and losing $0.50 for every incorrect response. During the pilot frustration run and the
two frustration runs, participants were instructed that they needed to respond both correctly
and quickly in order to win money. The pilot frustration run of the task (eFigure 1) consisted of
32 trials and was used to acclimate participants to the “real” frustration runs; participants
received rigged feedback on 10% of correct trials. Structural scans were acquired during this
pilot frustration run. Behavioral data from the pilot frustration run were not included in the
behavioral analyses. On trials with rigged feedback, participants were informed that they were
“too slow,” and lost money regardless of their actual reaction time. In the two “real”
frustration runs (Figure 1 and eFigure 1), participants received rigged feedback on 60% of
correct trials. After each run of the task, participants rated their feelings of unhappiness and
frustration using 9-point Likert scales (i.e., 1 = “happy” or “not at all frustrated”; 9 = “sad” or
“extremely frustrated”). Self-report questionnaires and follow-up interviews were used to
assess participant deception following the scan. Participants who indicated that they
experimented with button press to figure out if the task was rigged were excluded. No
participant reported marked distress associated with the frustration manipulation or deception.

Methods 3. Image Acquisition and Preprocessing

For 61 participants, the echo-planar images (EPI) were acquired using a flip angle of 90°; for
the rest of the sample (n=134), a flip angle of 75° was used. This switch from 90° to 75° flip
angle was prompted by quality-control monitoring of the imaging data which determined that a
75° flip angle provided better image quality and contrast. Post-hoc analyses with Bonferroni
correction showed no differences between the two flip angles in the extracted % blood-oxygen-
level dependent (BOLD) signal change or functional connectivity measures.

T1-weighted magnetization-prepared 180 degrees radio-frequency pulses and rapid
gradient-echo (MPRAGE) images were uniformity corrected and skull stripped with FreeSurfer
(17). These processed anatomic images were then used to create alignment matrices to
normalize the EPl. Normalization processes included EPI to EPI base, to each subject’s
individually processed anatomic image, affine registration to AFNI’s TT_N27 Talairach-space
template, and then non-linear registration to Talairach-space template (in a combined
transformation), sampled on a 2.5-mm isotropic grid. EPI images were processed by excising
the first four volumes, limiting each voxel’s BOLD signal to four standard deviations from the



mean trend of its time series, correcting for slice timing, normalizing by the simultaneous
application of four alignment matrices (as described above for normalization processes),
smoothing using a 6-mm full width at half maximum Gaussian kernel, and intensity-scaling to a
mean of 100.

Methods 4. Estimating Neural Activation and Functional Connectivity
Neural Activation

Processed, scaled EPl were entered into a general linear model (GLM) with the following
parameters: a quadratic detrending polynomial, a regressor for each of six translational and
rotational motion parameters, and 16 two-second block convolved gamma variate regressors
for modeling task conditions. These 16 task regressors included 9 for the N+1 portion and 7 for
the feedback portion. For the N+1 portion, the 9 regressors were validity [valid vs. invalid trials]
X accuracy [correct vs. error] plus missed trials; valid correct trials were further partitioned into
5 types of conditions based on preceding feedback: trials following positive feedback, trials
following rigged feedback, trials following all other feedback, the 1%t trial of each run with no
preceding feedback, and trials left un-partitioned [if any]). For the feedback portion, the 7
regressors were validity [valid vs. invalid] x feedback [positive, rigged, or error] plus missed
trials). EPI volumes were censored from this GLM regression by three criteria: 1) motion shift,
defined as movement exceeding a Euclidean distance of 1 mm from the preceding volume, 2)
volumes immediately preceding such a motion shift, and 3) volumes with a large fraction
(>10%) of outlying time points. Main analyses on the N+1 portion of the task focused on two
regressors of interest: trials following positive feedback and trials following rigged feedback,
whereas main analyses on the feedback portion of the task focused on positive feedback and
rigged feedback. Parameter estimates for each task condition represent % BOLD signal change
and mean neural activation to the task condition.

Functional Connectivity

We also conducted analyses to assess context-dependent functional connectivity between
bilateral inferior frontal gyrus [IFG] and amygdala as the seed regions and the rest of the brain.
The IFG was selected because of its central role in mediating responses on our fMRI attentional
task (18) and in attention control (19-21); the amygdala was chosen given prior findings on a
similar frustration task (12) and its role in processing emotionally-salient stimuli (22). IFG masks
were created using a 10-mm sphere, centered at +50 +27 +6 (right IFG) and -50 +27 +6 (left IFG)
in Talairach space (19,23). Amygdala masks were defined by the Talairach-Tournoux Daemon.
We conducted generalized psychophysiological interactions (gPPl) (24) analyses with the
following steps.

1. Processed, scaled EPI were prepared to estimate “task condition x seed” (IFG and
amygdala, separately) timeseries regressors orthogonal to the main effects of task and
nuisance variables. To do this, processed, scaled EPl were entered into the same GLM
used to estimate neural activation (described above), except that censoring was not
applied to the data. Censoring here would introduce temporal discontinuities that would
interfere with partitioning IFG and amygdala BOLD response into task conditions.
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Residuals from the GLM were then used to generate “task condition x seed” timeseries
interaction regressors.

2. gPPI regressors for each task condition by each seed timeseries were generated. First,
the mean timeseries from the residuals of the GLM in step 1 were calculated across all
voxels in each seed mask. To finely partition the timeseries’ variance to each task
condition, the timeseries were up-sampled and then deconvolved with the hemodynamic
response function (HRF; a 2-second block gamma variate) used in the GLM from steps 1
and 3. This generates a timeseries representing the strength of the seed’s neural
response to all stimuli. These were partitioned to each task condition by multiplying each
deconvolved timeseries with a binary timeseries representing the presence (1) or
absence (0) of each task condition stimulus. Next, these partitioned timeseries were
reconvolved with the HRF to generate seed BOLD response for each condition, one for
each seed timeseries by each task condition. There were 4 total, two for the N+1 trial
(after rigged and after positive feedback) and two for the feedback portion (rigged and
positive feedback). The regressors were then down-sampled to the scan acquisition TR
timing to prepare for PPI regression.

3. For each seed, a generalized PPI regression was done. On the residual data from step 1,
the same GLM used to estimate neural activation, including censoring with the same
limits, was run with the 4 PPl regressors as well as the seed’s mean timeseries as a main
effect. The voxelwise parameter estimates for the seed timeseries and the 4 PPI
regressors are interpreted as functional connectivity. Estimates of the 4 PPl regressors
were used in the group-level analysis of functional connectivity (see eResults 6 & 7).

Results 1. Behavioral Results
Frustration and unhappiness ratings

We conducted two separate ARI x Age x Run (non-frustration vs. frustration) repeated-
measures analysis of covariance (ANCOVA) to examine self-reported frustration and
unhappiness ratings during the task. A main effect of Run emerged i.e., participants reported
feeling more frustrated (F1,180=295.70, p<.001, n,?>=.61) and unhappy (F1,189=135.44, p<.001,
ne>=.42) during frustration vs. non-frustration runs. Also, main effects of ARl and Age were
significant for both frustration and unhappiness ratings across non-frustration and frustration
runs (F1,180=4.52-8.83, p’s<.05, ny?=.02-.05). Specifically, higher irritability was related to more
frustration and unhappiness across the task, as was older age (r's=.15-.21). ARI x Age
interaction was not significant. Neither frustration nor unhappiness were associated with the
brain findings reported below.

Accuracy & Reaction Time: Non-frustration + frustration runs

An ARI x Age x Validity x Run ANCOVA tested whether accuracy and response time (RT)
varied with irritability, age, trial type (valid vs. invalid trials), and run type (non-frustration vs.
frustration). Results indicated that irritability was not related to accuracy or RT. Instead, Age x
Validity predicted accuracy (F1,189=4.26, p=.04, n,>=.02) and response time (RT) (F1,187=27.46,
p<.001, ny?=.13). That is, older age was related to higher accuracy for invalid vs. valid trials (i.e.,
response cost; r=.15, p=.04), and older age was related to faster RT for invalid vs. valid trials (r=-
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.36, p<.001). Validity x Run also predicted accuracy (F1,189=457.33, p<.001, ny?=.71) and RT
(F1,187=87.26, p<.001, np?=.32). That is, accuracy was worse and RT was greater for invalid trials
than for valid trials, particularly during frustration runs. Thus, the “validity effect” (i.e.,
response cost) was greater in the frustration relative to non-frustration runs.

Accuracy & Reaction Time: N+1 trial (frustration runs only)

An ARI x Age x Validity x Feedback ANCOVA evaluated whether accuracy and RT varied with
irritability, age, trial type (valid vs. invalid trials), and preceding feedback (rigged vs. positive).
This analysis used data from the frustration runs because only they contained both rigged and
positive feedback. Results indicated that Validity x Feedback (F1,189=4.77, p=.03, np>=.03)
predicted accuracy. Specifically, accuracy for valid trials was higher following rigged than
following positive feedback (p=.03) but did not differ for invalid trials (p=.11). Main effects of
validity (F1,189=50.24, p<.001, ny?=.21) and age (F1,189=12.35, p<.001, np?=.06) were significant
for RT. That is, RT was greater for invalid trials than for valid trials, and older age was related to
faster RT (r=-.25). Of note, accuracy and RT during frustration runs were not associated with
neural activations reported in the main text (p’s>.05 Bonferroni corrected).

Accuracy and reaction time during either non-frustration or frustration runs were not
associated with ADHD symptoms (measured by CPRS), after controlling for irritability and age.
However, more anxiety symptoms (measured by SCARED) was related to poorer accuracy
during frustration runs, after controlling for irritability and age (r=-.16, p=.02).

Results 2. Frustration and Unhappiness Ratings on Whole-Brain Activation

To examine the effect of “state irritability” (i.e., self-rated frustration and unhappiness
during frustration runs) on whole-brain activation and the moderating effect of age, we
conducted two repeated-measures ANCOVAs of Frustration x Age x Condition (with SCARED,
CPRS, and motion as covariates), one for the N+1 trial and the other for the feedback portion.
Similarly, we conducted two parallel ANCOVAs of Unhappiness x Age x Condition. Results are
described below.

N+1 trial. No clusters for the 3-way Frustration (or Unhappiness) x Age x Condition
interaction, or the 2-way Frustration (or Unhappiness) x Condition interaction, survived the
whole-brain correction threshold at a=.05 and k=703 mm? (voxelwise p=.001).

Feedback. Similarly, no clusters for the 3-way Frustration (or Unhappiness) x Age x
Condition interaction, or the 2-way Frustration x Condition interaction, survived the whole-
brain correction threshold at a=.05 and k>703 mm? (voxelwise p=.001). However, there was a
significant 2-way interaction of Unhappiness x Condition in the right superior temporal gyrus
(xyz = 54, -16, 6, k = 984 mm3). That is, during processing of rigged vs. positive feedback, higher
self-rated unhappiness was related to more activation in the right superior temporal gyrus
(r=.29, p<.001).

Taken together, the relative lack of significant findings with these “state” measures of
irritability suggests that the neural activation patterns mediating transient, subjective feelings
of frustration and unhappiness were not similar to those mediating trait irritability (reported in
the main text). However, the self-rated frustration and unhappiness analyses have some



significant limitations. First, the ratings were only collected, retrospectively, at the end of each
run. This yields 2 ratings for frustration and 2 ratings for unhappiness from the frustration runs;
we used the average of these 2 ratings in the analyses described above. Had the ratings been
collected more frequently e.g., after each trial, we might have captured more associations
between the state measure and neural responses (importantly, the latter were estimated by
the average of trial-by-trial neural activation). Unfortunately, it was not feasible to obtain a
trial-by-trial rating of frustration and unhappiness because doing so would significantly
lengthen the task, disrupt the flow of the attentional task, and potentially alter participants’
momentary affective state. Second, the measures of ‘state’ irritability (ratings of frustration
and unhappiness) and ‘trait’ irritability (ARI) were not as highly correlated as one might expect
(r=.11, p=.13 between frustration and irritability and r=.17, p=.02 between unhappiness and
irritability). This could be attributed to the unreliability of children’s self-report, under-
reporting due to embarrassment, or a lack of insight into one’s own feelings and emotions. Low
correlations between the state and trait measures may explain the lack of consistent neural
findings across measures.

Results 3. Analysis by Primary Categorical Diagnoses and Dimensional Measure of Irritability
Whole-brain activation

We conducted two repeated-measures ANCOVAs of Diagnosis x ARl x Condition (with
motion as a covariate), one for the N+1 trial and the other for the feedback portion. No clusters
for the 3-way Diagnosis x ARI x Condition interaction, or the 2-way Diagnosis x Condition
interaction, survived the whole-brain correction threshold at a=.05 and k>703 mm? (voxelwise
p=.001). This suggests that the neural activation pattern mediating dimensionally-measured
trait irritability (as reported in the main text) did not differ across the diagnostic groups
sampled in this study.

Functional Connectivity

We conducted eight repeated-measures ANCOVAs of Diagnosis x ARI x Condition (with
motion as a covariate), four for the N+1 trial and the other four for the feedback portion (one
for each seed region: left and right IFG, and left and right amygdala). Results are described
below.

N+1 trial. No clusters for the 3-way Diagnosis x ARI x Condition interaction, or the 2-way
Diagnosis x Condition interaction, survived the whole-brain correction threshold at a=.0125
(Bonferroni corrected) and k > 1094 mm?3 (voxelwise p=.001).

Feedback. Using the right IFG as the seed, functional connectivity analysis revealed a
significant Diagnosis x ARI x Condition interaction in the right dorsolateral prefrontal cortex (xyz
=41, 26, 19, k = 1891 mm3). Specifically, during processing of rigged vs. positive feedback,
higher irritability was related to decreased connectivity between the right IFG and right
dorsolateral prefrontal cortex in HV (r=-.42, p<.001) and youth with DMDD (r=-.37, p<.01);
higher irritability was related to increased connectivity in youth with ADHD (r=.42, p<.01; the
association was not significant in youth with ANX, r=.16, p=.31).



In addition, using the right amygdala as the seed, functional connectivity analysis during
processing of rigged vs. positive feedback revealed a significant Diagnosis x ARI x Condition
interaction in the left superior/middle temporal gyrus (xyz = -61, -46, 9, k = 4172 mm?3), left
culmen (xyz = -4, -59, 1, k = 2047 mm?3), and right precentral gyrus (xyz = 46, -4, 46, k = 1906
mm?3). However, the only significant post-hoc analysis on the extracted functional connectivity
estimates showed that ARI was related to functional connectivity between the right amygdala
and left culmen in the DMDD group (r=-.34, p=.02).

Results 4. ARI x Age x Gender x Condition Analyses in Whole-Brain Activation

To examine the effect of gender on whole-brain activation, we conducted two repeated-
measures ANCOVAs of ARI x Age x Gender x Condition (SCARED, CPRS, and motion as
covariates), one for the N+1 trial and the other for the feedback portion. Results are described
below.

N+1 trial. At the whole-brain correction threshold of a=.05 and k=703 mm? (voxelwise
p=.001), there was a significant 4-way interaction of ARI x Age x Gender x Condition in the left
and right inferior parietal lobule (xyz = -19, -61, 54, k = 5875 mm?3 and xyz = 29, -54, 56, k = 5203
mm?), right precentral gyrus (xyz = 19, -26, 66, k = 3313 mm?3), left postcentral gyrus (xyz = -51, -
29, 26, k = 1609 mm3), and left insula (xyz = -36, -9, 16, k = 922 mm?3). This interaction was
driven by younger boys showing a positive association between irritability and activation across
these regions (rs=.41-.53, ps<.02) and older boys showing a negative association between
irritability and activation in the right precentral gyrus and left insula (rs=-.44-.47, ps<.03).

Feedback. No clusters for the 4-way interaction of ARI x Age x Gender x Condition survived
the whole-brain correction threshold at a=.05 and k=703 mm? (voxelwise p=.001). However,
there was a significant 3-way interaction of ARI x Gender x Condition in the right declive (xyz =
34, -56, -14, k = 1141 mm?3). For boys, higher irritability was related to increased activation in
this region (r=.37, p<.001). However, for girls, higher irritability was related to decreased
activation in this region (r=-.35, p=.001).

Results 5. Region of Interest (ROI) Analysis in Amygdala and Striatum

Analysis

Amygdala and striatum (caudate, putamen, and nucleus accumbens), defined by the
Talairach-Tournoux Daemon, were chosen for the ROl analyses, given findings from a previous
version of this frustration paradigm (10). Mean signal intensity was extracted from each ROI for
each event of interest. We applied Bonferroni adjustment for these eight ROI tests (bilateral
amygdala, caudate, putamen, and nucleus accumbens), resulting in a=.05/8=.00625.

N+1 trial. The extracted mean signal intensity was subjected to an ARI x Age x Condition
(after rigged vs. after positive feedback) ANCOVA in SPSS, with SCARED, CPRS, and motion as
covariates.

Feedback. The extracted mean signal intensity was subjected to an ARI x Age x Condition
(rigged vs. positive feedback) ANCOVA in SPSS, with SCARED, CPRS, and motion as covariates.



Results

N+1 trial. An ARI x Age x Condition interaction was found in right putamen (F1,183=8.19,
p=.005, ny?=.04) and right nucleus accumbens (F1,188=9.90, p=.002, np?=.05). Specifically,
following rigged vs. positive feedback, higher irritability was related to more activation in right
putamen in young children (aged 8-11.5 years; r=.37, p=.003). However, irritability was not
related to activation in nucleus accumbens in young children (aged 8-11.5 years; r=.17, p=.191).
Instead, higher irritability was related to more nucleus accumbens activation in younger
adolescents (aged 11.5-14 years; r=.26, p=.046) and less activation in older adolescents (aged
14-18 years; r=-.32, p=.012).

In addition, an ARI x Condition interaction was found in left and right caudate (Left:
F1,188=9.37, p=.003, ny?=.05; Right: F1,183=12.67, p<.001, np?=.06) and left putamen (F1,185=12.70,
p<.001, ny,?=.06). Specifically, higher irritability was related to more activation in bilateral
caudate and left putamen after receiving rigged vs. positive feedback (r’s=.22-.25).

Feedback. Irritability, age, or their interaction was not associated with activation during
processing of rigged vs. positive feedback.

We also conducted repeated-measures ANCOVAs of Diagnosis x Condition (motion as a
covariate) to evaluate the effect of diagnosis on amygdala and striatal activation. There were
no significant Diagnosis x Condition interactions. Together, these ROI findings suggest that
irritability is not related to amygdala activation during processing of a frustrating event or
during attention immediate after frustration.

Results 6. ARI x Age x Condition Analyses in Functional Connectivity

Analysis
Voxelwise p value threshold was set at .001. We applied Bonferroni adjustment for four gPPI
tests (bilateral IFG and amygdala), resulting in a=.05/4=.0125 and cluster size > 1094 mm3.

N+1 trial. Four separate ARI x Age x Condition (after rigged vs. after positive feedback)
ANCOVAs were conducted for the gPPI estimate of each voxel for each seed region (left and
right IFG and amygdala).

Feedback. Similarly, four separate ARI x Age x Condition (rigged vs. positive feedback)
ANCOVAs were conducted (left and right IFG and amygdala).

Results

N+1 trial. Using left IFG as the seed, the functional connectivity analysis revealed a
significant ARI x Age x Condition interaction in the left putamen (eTable 5 & eFigure 5).
Specifically, following rigged vs. positive feedback, higher irritability was related to decreased
connectivity between left IFG and left putamen in younger adolescents (aged 11.5-14 years) at
a trend level (eFigure 5). In addition, there was a significant ARl x Condition interaction in the
functional connectivity between left IFG and periaqueductal gray (extending to culmen; eTable
5 & eFigure 6). That s, following rigged vs. positive feedback, higher irritability was related to
decreased connectivity between left IFG and periagueductal gray (eFigure 6). There were no



findings with the amygdala seeds.

Feedback. Irritability, age, or their interaction was not associated with functional
connectivity during processing of rigged vs. positive feedback.

Results 7. ARI x SCARED x Condition Analyses in Functional Connectivity

Analysis

We also conducted analyses to examine the joint, interacting effects of irritability and
anxiety on functional connectivity, given that a recent study demonstrates that irritability and
anxiety interact to influence neural connectivity while processing social threat (25). Voxelwise
p value threshold was set at .001. We applied Bonferroni adjustment for four gPPI tests
(bilateral IFG and amygdala), resulting in a=.05/4=.0125 and cluster size > 1094 mm3,

N+1 trial. Four separate ARI x SCARED x Condition (after rigged vs. after positive feedback)
ANCOVAs were conducted for the gPPI estimate of each voxel for each seed region (left and
right IFG and amygdala).

Feedback. Similarly, four separate ARl x SCARED x Condition (rigged vs. positive feedback)
ANCOVAs were conducted (left and right IFG and amygdala).

Results

N+1 trial. Using left and right IFG (separately) as the seed, the functional connectivity
analysis revealed an ARI x SCARED x Condition interaction in insula, posterior cingulate cortex,
superior and middle temporal gyrus, and precentral gyrus (eTable 6, eFigure 7, and eFigure 8).
For those with high irritability and high anxiety, there was increased connectivity after receiving
rigged vs. positive feedback. In contrast, for those with high irritability and low anxiety, there
was decreased connectivity (eFigure 7). There were no findings with the amygdala seeds.

Feedback. Irritability, anxiety, or their interaction was not associated with functional
connectivity during processing of rigged vs. positive feedback.

Results 8. Threshold-Free Cluster Enhancement Analyses

We conducted a supplementary whole-brain voxelwise analysis using Threshold-Free Cluster
Enhancement (TFCE) (26). The general linear model at the 2" level comprised of Condition,
interactions of Condition x ARI, Condition x Age, and Condition x ARI x Age, as well as subject-
specific intercepts as nuisance variables (accounting for the main effects of Age and ARl as well
as any other subject-specific factors such as motion, SCARED, CPRS that were constant for both
conditions). Inference was performed using the tool Permutation Analysis of Linear Models
(PALM) (27; available at https://fsl.fmrib.ox.ac.uk/fsl/fslwiki/PALM). We used 5000
permutations, further enriched by the approximation of the tail of the empirical distribution
using a generalized Pareto distribution (GPD), from which familywise error rate corrected p-
values were obtained (28). Correction considered all 8 contrasts that were investigated,
namely positive and negative effects of ARI x Age x Condition, ARI x Condition, Age x Condition,
and Condition.
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Significant results for the 3-way interaction of ARl x Age x Condition and 2-way interaction of
ARI x Condition largely replicated the findings reported in the main text using AFNI’'s 3dMVM
with Monte Carlo cluster-size simulation to correct for multiple testing (as opposed to a
permutation test). Two small clusters for the ARI x Condition effect (left caudate and pre-
central gyrus) from the original analysis in AFNI became non-significant (right caudate remains
significant; see eFigure 9).
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Table S1. Excluded Participants

Excluded reasons HV DMDD ADHD ANX Total
(n=7) (n=12) (n=12) (n=4) (n=35)
Not deceived? 0 1 1 2 4
Excessive motion® 1 6 7 1 15
Poor behavioral data® 2 1 1 0 4
Incomplete task due to frustration 1 1 1 1 4
Incomplete NOT due to frustration 1 1 0 0 2
Technical difficulties/errors® 2 2 0 0 4
Abnormal clinical scan 0 0 2 0 2

ADHD = attention-deficit/hyperactivity disorder; ANX = anxiety disorders; DMDD = disruptive
mood dysregulation disorder; HV = healthy volunteer.

2 Defined as participants who experimented with button press to try to figure out if the task
was rigged.

b More than 25% of echo-planar imaging volumes were above the censor threshold and the
average Euclidean distance of volume-to-volume shift was > 0.25 mm for all volumes that
remain after censoring.

¢ Accuracy lower than 60% during either non-frustration or frustration runs and/or low numbers
of positive feedback trials during frustration runs (< 20).

d Scanner issues or task administration errors.
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Table S2. Correlations among Symptom Dimensions and Sample Characteristics

ARl SCARED  CPRS Age  Gender®  IQP SES®  Motion¢
ARI -
SCARED 247 -
CPRS 54" 217 -
Age -.08 -.04 -.12 -
Gender -.02 .10 -.04 .09 -
1Q -.07 .03 -.05 -.12 .03 -
SES .09 .10 13 .02 .00 -11 -
Motion 16" -.04 .14 -307" -.21” .04 -.05 -

ARI = Affective Reactivity Index; CPRS = Conners’ Parent Rating Scale; SCARED = Screen for Child
Anxiety Related Emotional Disorders; SES = Socioeconomic status.

% %k %k

"p<.05, “'p<.01, " p<.001

@ Coded as 0 (male) and 1 (female). n (%) is for the male.

b Measured by the Wechsler Abbreviated Scale of Intelligence. Missing data for 1 participant.
¢ Measured by the Hollingshead 2-factor index. Missing data for 25 participants.

d Calculated as the mean Euclidean distance of framewise volume shift after censoring.
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Table S3. Post-hoc Analyses of Medication Effects on ARI x Age x Condition? Activation Results

Regions Analysis
Fvalue p value Np>
R cuneus
Full Sample (n=195) 25.25 <.001 12
Exclude Stimulants (n=150) 26.66 <.001 .16
Exclude Anti-depressants (n=164) 19.80 <.001 A1
Exclude Anti-psychotics (n=185) 26.10 <.001 13
R superior parietal lobule
Full Sample (n=195) 28.51 <.001 13
Exclude Stimulants (n=150) 31.72 <.001 .18
Exclude Anti-depressants (n=164) 24.37 <.001 13
Exclude Anti-psychotics (n=185) 31.21 <.001 .15
L precuneus/cuneus
Full Sample (n=195) 22.91 <.001 11
Exclude Stimulants (n=150) 21.97 <.001 13
Exclude Anti-depressants (n=164) 16.87 <.001 .10
Exclude Anti-psychotics (n=185) 22.38 <.001 A1
L medial frontal gyrus/ACC
Full Sample (n=195) 23.94 <.001 A1
Exclude Stimulants (n=150) 27.50 <.001 .16
Exclude Anti-depressants (n=164) 24.44 <.001 14
Exclude Anti-psychotics (n=185) 25.27 <.001 12
R pre- and post-central gyrus
Full Sample (n=195) 25.62 <.001 12
Exclude Stimulants (n=150) 26.59 <.001 .16
Exclude Anti-depressants (n=164) 20.54 <.001 12
Exclude Anti-psychotics (n=185) 26.36 <.001 13
L precuneus
Full Sample (n=195) 25.15 <.001 12
Exclude Stimulants (n=150) 28.49 <.001 17
Exclude Anti-depressants (n=164) 20.20 <.001 A1
Exclude Anti-psychotics (n=185) 27.18 <.001 A3
L middle frontal gyrus
Full Sample (n=195) 20.80 <.001 .10
Exclude Stimulants (n=150) 26.91 <.001 .16
Exclude Anti-depressants (n=164) 17.54 <.001 .10
Exclude Anti-psychotics (n=185) 19.19 <.001 .10
R middle occipital gyrus
Full Sample (n=195) 25.18 <.001 12
Exclude Stimulants (n=150) 21.45 <.001 13
Exclude Anti-depressants (n=164) 17.39 <.001 .10
Exclude Anti-psychotics (n=185) 25.21 <.001 12
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R post-central gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R superior temporal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R superior frontal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R lingual/fusiform gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L pre-central gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R middle/superior frontal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R middle frontal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R fusiform gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L superior parietal lobule
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)

22.25
22.22
14.98
24.66

20.33
19.14
15.87
22.60

21.70
28.11
22.87
22.51

21.18
26.22
27.25
21.49

21.34
21.58
16.97
20.21

19.23
24.26
13.59
18.72

19.75
24.96
16.64
20.33

19.41
21.24
21.10
20.84

20.58
26.42
20.14
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<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001

A1
14
.09
12

.10
12
.09
A1

.10
.16
13
A1

.10
.16
.15
A1

.10
13
.10
.10

.09
.15
.08
.10

.10
.15
.10
.10

.09
13
12
A1

.10
.16
A1



Exclude Anti-psychotics (n=185) 23.01 <.001 11
L medial frontal gyrus

Full Sample (n=195) 19.04 <.001 .09
Exclude Stimulants (n=150) 21.63 <.001 13
Exclude Anti-depressants (n=164) 14.62 <.001 .09
Exclude Anti-psychotics (n=185) 18.95 <.001 .10
L superior frontal gyrus
Full Sample (n=195) 20.03 <.001 .10
Exclude Stimulants (n=150) 26.24 <.001 .16
Exclude Anti-depressants (n=164) 15.49 <.001 .09
Exclude Anti-psychotics (n=185) 19.69 <.001 .10

ACC = Anterior Cingulate Cortex; ARl = Affective Reactivity Index; L = Left; R = Right.

Iterative analyses excluding subjects by medication class are shown. The first row in a region
summarizes results of the full sample as reported in the main text. Subsequent rows
summarize results excluding subjects on stimulants, anti-depressants, and anti-psychotics,
respectively. Medication data were collected within 30 days of the scan, except for 4 subjects.
All the significant results remained after excluding subjects on each class of medication.

@ The Condition effect refers to the attention portion of the trial immediately after receiving
rigged vs. positive feedback.
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Table S4. Post-hoc Analyses of Medication Effects on ARI x Condition® Activation Results

Regions Analysis Correlation
Fvalue pvalue np? (r)°
L & R cingulate gyrus, R superior frontal gyrus
Full Sample (n=195) 3481 <001 .16 40
Exclude Stimulants (n=150) 36.74 <.001 .20 .45
Exclude Anti-depressants (n=164) 25.86 <.001 .14 .38
Exclude Anti-psychotics (n=185) 37.06 <.001 .17 A2
R middle frontal gyrus
Full Sample (n=195) 31.63 <.001 .14 .38
Exclude Stimulants (n=150) 31.92 <.001 .18 43
Exclude Anti-depressants (n=164) 29.76 <001 .16 40
Exclude Anti-psychotics (n=185) 31.12 <.001 .15 .39
L middle frontal gyrus
Full Sample (n=195) 25.85 <001 .12 .35
Exclude Stimulants (n=150) 25.22 <001 .15 .39
Exclude Anti-depressants (n=164) 17.28 <001 .10 32
Exclude Anti-psychotics (n=185) 25.89 <.001 .13 .36
R caudate, thalamus
Full Sample (n=195) 27.72 <001 .13 .36
Exclude Stimulants (n=150) 27.25 <.001 .16 40
Exclude Anti-depressants (n=164) 20.45 <001 .12 .34
Exclude Anti-psychotics (n=185) 30.98 <.001 .15 .39
R dorsolateral prefrontal cortex
Full Sample (n=195) 29.23 <001 .14 .37
Exclude Stimulants (n=150) 29.44 <001 .17 41
Exclude Anti-depressants (n=164) 22.66 <001 .13 .36
Exclude Anti-psychotics (n=185) 31.88 <.001 .15 .39
R cuneus
Full Sample (n=195) 23.65 <001 .11 33
Exclude Stimulants (n=150) 20.89 <001 .13 .36
Exclude Anti-depressants (n=164) 14.33 <.001 .08 .29
Exclude Anti-psychotics (n=185) 22.83 <001 .11 34
R precuneus
Full Sample (n=195) 25.68 <.001 .12 .35
Exclude Stimulants (n=150) 21.69 <001 .13 .36
Exclude Anti-depressants (n=164) 19.66 <001 .11 .33
Exclude Anti-psychotics (n=185) 27.87 <001 .14 .37
L middle frontal gyrus
Full Sample (n=195) 22.33 <.001 A1 .33
Exclude Stimulants (n=150) 24.29 <001 .15 .38
Exclude Anti-depressants (n=164) 19.60 <001 .11 33
Exclude Anti-psychotics (n=185) 23.71 <.001 .12 34
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R inferior frontal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L pre- and post-central gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L parahippocampal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L caudate
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R superior temporal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
R pre-central gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L pre-central gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L cingulate gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
Exclude Anti-psychotics (n=185)
L superior frontal gyrus
Full Sample (n=195)
Exclude Stimulants (n=150)
Exclude Anti-depressants (n=164)
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28.29
24.69
19.60
31.10

20.81
19.48
17.96
19.84

23.86
21.09
20.05
24.44

21.53
20.01
16.37
23.19

21.37
24.18
19.74
22.66

21.29
20.81
17.75
23.20

20.85
20.43
17.79
21.11

20.77
21.77
18.90
19.26

19.68
23.48
15.76

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001
<.001

<.001
<.001
<.001

13
.15
A1
.15

.10
12
.10
.10

A1
13
A1
12

.10
12
.09
12

.10
.15
A1
A1

.10
13
.10
12

.10
13
.10
A1

.10
13
A1
.10

.10
14
.09

.36
.38
.33
.39

32
.35
32
32

34
.36
34
.35

32
.35
31
.34

32
.38
33
34

32
.36
32
34

32
.35
32
33

32
.36
.33
31

31
.38
.30



Exclude Anti-psychotics (n=185) 24.72 <001 .12 .35
ARI = Affective Reactivity Index; L = Left; R = Right.

Iterative analyses excluding subjects by medication class are shown. The first row in a region
summarizes results of the full sample as reported in the main text. Subsequent rows
summarize results excluding subjects on stimulants, anti-depressants, and anti-psychotics,
respectively. Medication data were collected within 30 days of the scan, except for 4 subjects.
All the significant results remained after excluding subjects on each class of medication.

2 The Condition effect refers to the attention portion of the trial immediately after receiving
rigged vs. positive feedback.

b Correlations between ARI and the difference in brain activation after receiving rigged vs.
positive feedback (rigged minus positive), after adjusting for motion and symptoms of anxiety
and attention-deficit/hyperactivity disorder.
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Table S5. ARI x Age x Condition® Analyses in IFG-based Functional Connectivity

Regions of Co-activation® Size Peak Analysis®
(mm?)

(x,y, 2)° Fiis7  pvalue np

ARI x Age x Condition
L putamen 1344 (-24, -4, 9) 6.89 .009 .04
ARI x Condition

Periaqueductal gray, culmen 8484 (-9, -24, -14) 26.19 <.001 Wi

ARI = Affective Reactivity Index; IFG = inferior frontal gyrus; L = Left.

2 The Condition effect refers to the attention portion of the trial immediately after receiving
rigged vs. positive feedback (i.e., the N+1 trial).

b Region comprising the greatest portion of the cluster extent. Clusters were determined using
voxelwise p=.001. At this threshold, clusters > 1094 mm?3 survive whole-brain correction at
0=.05/4=.0125 (correcting for 4 tests for each of the seed regions: left and right inferior frontal
gyrus and amygdala).

¢ Coordinates are in Talairach space.

4 One outlier was excluded from the post-hoc analysis.
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Table S6. ARI x SCARED x Condition® Analyses in IFG-based Functional Connectivity

Regions of Co-activation® Size Peak Analysis
(mm?) (x,y, 2)° Fi1se pvalue np?
R Inferior Frontal Gyrus (seed)
L superior temporal gyrus, precentral gyrus 2984 (-49,-1,6) 25.64 <.001 12
R insula, precentral gyrus 2594 (46, -4, 9) 23.52 <001 .11
Rinsula 2172 (39,-19,9) 23.38 <.001 A1
L superior temporal gyrus 1891 (-44,-34, 4) 24.57 <.001 Wi
R superior temporal gyrus 1484 (56, -29, 4) 20.50 <.001 .10
L middle temporal gyrus 1453  (-41, -64, 16) 20.22 <001 .10
L posterior cingulate cortex 1375 (-14, -54, 11) 19.85 <.001 .10
L Inferior Frontal Gyrus (seed)
L superior temporal gyrus 14719 (-54, -24, 6) 36.23 <.001 .16
R superior temporal gyrus 9813 (44, -29,9) 28.03 <.001 .13
R posterior cingulate cortex 4828 (19, -44, 4) 26.79 <001 .12
L posterior cingulate cortex 4578 (-14, -71, 6) 27.27 <.001 A3

ARI = Affective Reactivity Index; IFG = inferior frontal gyrus; L = Left; R = Right; SCARED = Screen

for Child Anxiety Related Emotional Disorders.

@ The Condition effect refers to the attention portion of the trial immediately after receiving

rigged vs. positive feedback (i.e., the N+1 trial).

b Region comprising the greatest portion of the cluster extent. Clusters were determined using
voxelwise p=.001. At this threshold, clusters > 1094 mm?3 survive whole-brain correction at
0=.05/4=.0125 (correcting for 4 tests for each of the seed regions: left and right inferior frontal

gyrus and amygdala).

¢ Coordinates are in Talairach space.
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Figure S1. Scatterplot Matrices Depicting Participant Distribution along Irritability, Anxiety, and

ADHD Dimensions by Diagnosis

® childHY

® DMDD

® ADHD
Anx

ADHD = Attention-deficit/hyperactivity disorder; Anx = Anxiety Disorder; ARI = Affective

Reactivity Index; HV = Healthy Volunteers; Conners = Conners’ Parent Rating Scale; DMDD =
Disruptive Mood Dysregulation Disorder; SCARED = Screen for Child Anxiety Related Emotional

Disorders.
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Practice Affective Posner 2
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Run 1
(32 trials)

positive positive + positive +
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feedback feedback

* Participants provided happy/unhappy and frustration ratings

Figure S2. Task Structure of the Affective Posner 2
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Figure S3. ARI x Age x Condition on Activation in Regions Not Depicted in Main Text

Activation in these regions after receiving rigged vs. positive feedback varied depending on ARI
score and age. Overall, higher irritability was more strongly related to increased activation in
young children (aged 8-11.5 years) than in younger adolescents (aged 11.5-14 years); irritability
was not related to activation in older adolescents (aged 14-18 years).

Clusters were thresholded at voxelwise p=.0001 and k > 203 mm?3 (whole-brain corrected at
a=.05).

ARI = Affective Reactivity Index; L = left; MFG = middle frontal gyrus; MOG = middle occipital
gyrus; PPCG = pre- and post-central gyrus; R = right; SFG = superior frontal gyrus; SPL = superior
parietal lobule.
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"R precentral gyrus

R caudate/thalamus
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R superior temporal gyrus
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L superior frontal gyrus

Figure S4. ARI x Condition on Activation in Regions Not Depicted in Main Text

Activation in these regions after receiving rigged vs. positive feedback varied depending on ARI
score. That is, higher irritability was related to more activation after receiving rigged relative to
positive feedback.

Clusters were thresholded at voxelwise p=.0001 and k > 203 mm? (whole-brain corrected at
a=.05).

ARI = Affective Reactivity Index; L = left; MFG = middle frontal gyrus; PHG = parahippocampal
gyrus; PPCG = pre- and post-central gyrus; R = right.

25



B
8-11.5 years 11.5-14 years 14-18 years
2.00 2,00 2.00
r=:15, r=-.23, ° r= 09
1.504 [} 1.50 2 1.50+ [ ] £ ’
. p=n.s. p=.07 L -
1,007 o S o 1,00+ 100 @ p=n.s.

Connectivity Difference
(After Rigged vs. Positive Feedback) *

Figure S5. ARI x Age x Condition on IFG-based Functional Connectivity

A. Functional connectivity between the left inferior frontal gyrus (L IFG; seed region) and the
left putamen (cluster size = 1344 mm?3) on the N+1 trial (i.e., after receiving rigged vs.
positive feedback) varied with levels of irritability (Affective Reactivity Index, ARI, scores)
and age. Clusters were thresholded at voxelwise p=.001 and k > 1094 mm?3 (whole-brain
corrected at a=.0125).

B. Partial regression plots by age tertiles depict individual data points and the correlations
between mean-centered irritability and the differences between connectivity measures
after rigged vs. after positive feedback. Following rigged vs. positive feedback, higher
irritability was associated with decreased connectivity in younger adolescents (aged 11.5-14
years) at a trend level.

ARI = Affective Reactivity Index; IFG = inferior frontal gyrus; L = left; R = right.
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Figure S6. ARI x Condition on IFG-based Functional Connectivity

A. Functional connectivity between the left inferior frontal gyrus (L IFG; seed region) and
periaqueductal gray/culmen (cluster size = 8484 mm?) on the N+1 trial (i.e., after receiving
rigged vs. positive feedback) varied with levels of irritability (Affective Reactivity Index, ARI,
scores). Clusters were thresholded at voxelwise p=.001 and k > 1094 mm?3 (whole-brain
corrected at a=.0125).

B. Partial regression plot depicts individual data points and the correlation between mean-
centered irritability and the difference between connectivity measures after rigged vs. after
positive feedback. Following rigged vs. positive feedback, higher irritability was associated
with decreased connectivity.

ARI = Affective Reactivity Index; IFG = inferior frontal gyrus; L = left; R = right.
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Figure S7. ARIl x SCARED x Condition on Functional Connectivity between IFG and Insula

A. Functional connectivity between right inferior frontal gyrus (R IFG; seed region) and right
insula (cluster size = 2172 mm?3) on the N+1 trial (i.e., after receiving rigged vs. positive
feedback) varied with levels of irritability (ARl scores) and anxiety (SCARED scores). Clusters
were thresholded at voxelwise p=.001 and k>1094 mm? (whole-brain corrected at a=.0125).

B. Associations among ARI, SCARED, and connectivity. Functional connectivity measures were
extracted for each condition (the N+1 trial after rigged and after positive feedback) for each
subject. These values were entered in the same ANCOVA model (controlling for ADHD
symptoms and motion) as in the main analysis, and predicted connectivity measures were
generated. The differences between the predicted connectivity measures after rigged vs.
after positive feedback were plotted. The 3-D graph shows that, after receiving rigged vs.
positive feedback, youth with high irritability and high anxiety exhibited increased IFG-
insula connectivity, whereas youth with high irritability and low anxiety exhibited decreased
connectivity.

C. Partial regression plots by SCARED tertiles depict individual data points and the correlations
between mean-centered irritability and the connectivity difference on the contrast.

ARI = Affective Reactivity Index; IFG = inferior frontal gyrus; L = left; R = right; SCARED = Screen
for Child Anxiety Related Emotional Disorders.
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Figure S8. ARI x SCARED x Condition on IFG-based Functional Connectivity in Other Regions

Functional connectivity between the inferior frontal gyrus (IFG; seed region) and other regions
after receiving rigged vs. positive feedback varied depending on ARI and SCARED scores. Across
these regions, after receiving rigged vs. positive feedback, youth with high irritability and high
anxiety exhibited increased connectivity, whereas youth with high irritability and low anxiety
exhibited decreased connectivity.

Clusters were thresholded at voxelwise p=.001 and k > 1094 mm?3 (whole-brain corrected at
a=.0125).

ARI = Affective Reactivity Index; IFG = inferior frontal gyrus; L = left; MTG = middle temporal
gyrus; PCC = posterior cingulate cortex; R = right; SCARED = Screen for Child Anxiety Related
Emotional Disorders; STG = superior temporal gyrus.
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-log1o(Prwer)
2.327

Figure S9. ARI x Condition Effect from Threshold-Free Cluster Enhancement Analysis

Activation in these regions after receiving rigged vs. positive feedback varied depending on ARI
score. That s, higher irritability was related to more activation after receiving rigged relative to

positive feedback.

Clusters were thresholded at Prwer<.05 [-logio(Prwer)=1.301].

ARI = Affective Reactivity Index.
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