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LIBR Research Day 2026 Talks:

Talk #1: A Diathesis-Stress Model: Linking Sleep Disruption
to Adolescent Internalizing Symptoms and Behaviors via
Impulsivity and Peer Victimization

*Kiersten |. Anderson, Elizabeth Winn, B.S, Andrea ’
Wiglesworth, Ph.D. )

Background: Sleep disruption has been identified as a leading cause of emotional dysregulation in
adolescents. This relationship is particularly present in adolescents living in areas of deprivation or
experiencing resource insecurity. While previous studies have shown that persistent sleep disruption
increases adolescent sensitivity to suicidal thoughts or behaviors (STB), impulsivity has not yet been
investigated as a potential mediating factor linking poor sleep health to adolescent vulnerability to
internalizing symptoms longitudinally. Early intervention is essential for adolescents at risk for
internalizing symptoms to prevent escalation into potentially fatal behaviors. Sleep disruption and
impulsivity in adolescence may increase risk of experiencing harmful sequelae of peer victimization—
a prevalent adolescent stress experience that increases negative external behaviors. This project
aims to (1) examine the impact of persistent sleep disruption on adolescent mood through the
development of impulsive behaviors, and (2) seek to evaluate the moderating effect of victimization
exposure on the link between impulsivity and adolescent mood. We hypothesize that the relationship
between persistent sleep disruption and adolescent sensitivity to suicidal thoughts and behaviors will
be partially mediated by impulsivity. Additionally, we hypothesize that this relationship will be stronger
when adolescents are exposed to higher levels of victimization from their peers.

Methods: Data are from the Adolescent Brain Cognitive Development Study (ABCD), a longitudinal
study evaluating the brain development of children in the United States. Participants consisted of a
subsample of 2648 participants who experienced resource insecurity at more than half of the 8 data
collection time points from (BL, ages 9-10) through Year 7 (Y7, ages 15-16) assessments. Measures
used consisted of: UPPS-P: negative urgency subscale, Peer-Network Health: Protective Scale, and
Parent-Reported Internalizing, and Sleep Disturbance Scale for Children. Analysis will examine the
effect of sleep disruption on adolescent mood using a moderated mediation model executed using the
lavaan package in R.

Results: Results indicate a significant total effect of sleep disruption on adolescent internalizing
symptoms, with greater DIMS associated with higher internalizing symptoms two years later. This
effect was partially mediated by impulsivity, such that Sleep disruption (Y1) is prospectively related to
increased impulsive behaviors (Y2) which are then associated with greater internalizing symptoms
the next year (Y3). The role of relational peer victimization as a moderator was seen as not significant
in the path between impulsivity and adolescent mood.

Discussion: The results of this study would improve our understanding of the influential factors that
perpetuate the relationship between sleep disruption and adolescent mood, ultimately enabling the
implementation of preventive measures to improve adolescent mental health.



Talk #2: Distressed Brains Converge, Healthy Brains Don't: an
Anna Karenina Model of Functional Connectivity in Anxious
Depression

*Rishi Chapati, Marishka Mehta, M.S., Ryan Smith, Ph.D. ’ )

Background: Anxiety and depression are associated with disruptions

in resting-state functional connectivity (RS-FC) across brain networks. Yet,
existing studies have relied predominantly on categorical group comparisons.
Integrating cognitive computational modeling with RS-FC is less common, and most work to date has
focused primarily on metrics of connectivity strength, ignoring the directionality of information flow
between networks. Here, we use inter-subject representational similarity analysis (IS-RSA) to ask
whether patterns of connectivity across individuals might be associated with differences in symptoms
and/or cognitive computations underlying task behavior. Computational measures of interest included:
directed exploration (DE; Horizon task), indexing information-based uncertainty resolution; and
aversive pruning (AP; Planning task), indexing avoidance of decision paths with anticipated losses.
Both are plausibly linked to uncertainty intolerance and threat sensitivity in affective disorders. We
additionally use Granger causality-based directed connectivity, an approach largely unexplored in
affective disorders.

Methods: Ninety-eight participants completed resting-state fMRI (rs-fMRI). Twenty were excluded for
excessive motion/scanner artifacts, yielding 37 anxious depressed individuals (iADs) and 41 healthy
comparisons (HCs). Data were preprocessed using AFNI (fANATICOR regression, motion censoring,
MNI normalization). FC matrices were computed from mean BOLD timeseries across 400 cortical
ROIs (Schaefer atlas) using Fisher-z-transformed Pearson correlations, yielding a 400 x 400 matrix
per subject. These matrices were summarized by block-averaging pairwise connectivity strengths
(edges) within/between Yeo 7- and 17-network parcellations. Per-edge group differences were tested
with GLMs accounting for age, sex, mean framewise displacement, and a pre-scan anxiety induction
(FDR-corrected). Primary analyses will use IS-RSA to relate individual differences in connectivity
similarity to symptom severity and computational measures of task behavior. Granger causality will
characterize directed network interactions.

Results: Connectivity matrices showed expected within-network > between-network structure,
confirming data quality. Preliminary mass-univariate group comparisons yielded no significant edges
after FDR correction; covariate collinearity was low (VIF: 1.0 to 1.4). A somatomotor—limbic trend
(IADs > HCs) approached but did not reach significance (p = 0.07). IS-RSA and directed connectivity
analyses are ongoing.

Conclusions: This preliminary null is consistent with the heterogeneous RS-FC literature and
motivates a dimensional, multivariate approach. IS-RSA effectively detects structure obscured by
group means, especially when FC profiles are related to dimensional symptom profiles and
computational phenotypes simultaneously. Planned analyses aim to characterize circuit-level
signatures of anxious depression mapping onto computational mechanisms of avoidance, with
implications for future circuit-informed neuromodulation.
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Talk #3: Prenatal COVID-19 Exposure is Associated with
Attenuated Subcortical Brain Growth and Reduced Self-
Regulation in the First Year of Life

Lily Heritage, B.S., Wesley Thompson, Ph.D., Chun Chieh
Fan, M.D., Ph.D., Di Jody Zhou, Ph.D., Martin P. Paulus,
M.D., Haixia Zheng, Ph.D.

Background: Over 100 million pregnancies worldwide occurred during periods of
active SARS-CoV-2 transmission. Maternal immune activation is a well-established mechanism
linking prenatal infection to altered offspring neurodevelopment, and animal models implicate
dopaminergic striatal circuits as particularly vulnerable to gestational inflammatory insult. Yet the
neurobiological consequences of prenatal COVID-19 exposure in humans remain unresolved. Prior
studies have reported inconsistent findings, constrained by small samples, cross-sectional designs,
and the absence of paired neuroimaging and behavioral data. Whether prenatal SARS-CoV-2
exposure produces anatomically specific, behaviorally meaningful changes in the developing brain is
an open question with direct implications for the monitoring and care of an entire birth cohort.

Methods: We addressed this gap using data from the HEALthy Brain and Child Development
(HBCD) study, a multisite longitudinal cohort following mother-infant dyads across 27 U.S. sites. Our
imaging sample included 1,675 infants (208 prenatally exposed) assessed at approximately 3 weeks,
6 months, and 12 months of age via T2-weighted MRI with automated subcortical segmentation
(BIBSNet). A temperament subsample of 1,059 infants completed the Infant Behavior Questionnaire-
Revised Very Short Form plus Behavioral Inhibition (IBQ-R VSF+BI) at 6 months. We modeled
subcortical volumetric growth trajectories using linear mixed-effects models with an exposure-by-age
interaction, and temperament outcomes using linear regression, adjusting for 14 demographic and
obstetric covariates with false discovery rate correction.

Results: Prenatal COVID-19 exposure was associated with attenuated volumetric growth across all
14 subcortical regions examined. After FDR correction, effects were significant for the right putamen
(5.4% reduction in growth rate) and right pallidum (6.1% reduction), with nominal attenuation in the
left nucleus accumbens and right amygdala. In the temperament sample, exposure was significantly
associated with lower effortful control scores (= -0.15; 95% CI: -0.27 to -0.04; pror = .043) and a
trend toward higher negative affect ( = 0.19; pror = .071). Surgency and behavioral inhibition were
not associated with exposure.

Conclusion: These findings indicate that prenatal SARS-CoV-2 exposure is associated with
preferential attenuation of right basal ganglia development alongside reduced capacity for early self-
regulation, consistent with the known role of striatal circuitry in effortful control. The convergence of
structural and behavioral findings at this scale suggests that exposed infants may benefit from
targeted neurodevelopmental surveillance, and that the basal ganglia represent a candidate circuit for
monitoring in this population.
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Talk #4: The Neural Impact of Trauma on Reward Anticipation
Across Substance Types

Sarah Qundes, B.A., Samia A. Aguilar, B.S., Rayus
Kuplicki, Ph.D., Jennifer Stewart, Ph.D., Maélle C.M. )
Gueguen, Ph.D.

Background: Childhood trauma and posttraumatic stress disorder (PTSD)
symptoms are highly prevalent among individuals with substance use disorders
(SUD) and have been linked to disrupted neural processing of reward anticipation. Because
stimulants and depressants engage reward, salience, and executive-control circuitry through distinct
neurobiological mechanisms, trauma-related alterations in reward processing may vary across
substance-use profiles. However, it remains unclear whether associations between trauma exposure,
PTSD symptoms, and reward-related brain activation differ by substance class.

Methods: Participants (N = 150) were grouped into three mutually exclusive substance-use profiles:
stimulant-only (methamphetamine/amphetamine and/or cocaine; n = 41), depressant-only (opioids,
alcohol, and/or sedatives; n = 24), and combined stimulant-and-depressant polysubstance use (n =
85).

Results: Correlations between trauma/PTSD measures and anticipatory (Reward-vs-Loss) BOLD
activation during the MID task varied by substance group and region. For CTQ, the depressant-only
and combined subgroups showed predominantly negative correlations across nearly all regions, most
pronounced in the caudate, dIPFC, and dmPFC, while the stimulant-only subgroup showed an
opposite, largely positive pattern. For PCL-C, the depressant-only subgroup again showed the
strongest and most consistent negative correlations, peaking in the IOFC, IFG, and dmPFC, with a
positive reversal unique to the amygdala in this group. None of these by-group correlations survived
FDR correction. Consistent with these patterns, whole-sample analyses revealed significant negative
correlations between CTQ scores and anticipatory activation in reward- and salience-related regions,
including the NAc, caudate, vmPFC, amygdala, dmPFC, and ACC.

Conclusion: Associations between childhood trauma/PTSD symptoms and neural responses during
reward anticipation appear to differ across substance-use profiles, though by-group effects did not
survive correction for multiple comparisons and should be treated as hypothesis-generating rather
than confirmatory. Depressant-only and combined stimulant-and-depressant users showed a negative
relationship between trauma burden and anticipatory reward/salience activation, whereas stimulant-
only users showed a qualitatively opposite (positive) pattern - a reversal that warrants replication in
larger, better-powered samples. These findings highlight the importance of considering drug-of-choice
profiles when examining trauma-related neurobiological mechanisms in SUD and may inform more
tailored trauma-informed interventions.



Flash Talk #1: Characterizing Neural Activation of Body
Image Processing in Anorexia Nervosa: Exploring Clinical
Relevance of Functional Clusters

Elizabeth A. Bernardini, B.A., Pranav Suresh, Ph.D.,
Rayus Kuplicki, Ph.D., Claire Lavalley, M.A., Darren Liang, ’
M.Sc., Jamie D. Feusner, M.D., Sahib S. Khalsa, M.D, )
Ph.D., Emily M. Choquette, Ph.D.

Background: Body image dissatisfaction (BID) contributes to onset and maintenance of anorexia
nervosa (AN). Neural mechanisms of BID remain poorly understood. Somatomap3D is a tool in which
individuals adjust a 3D body avatar to reflect their current and ideal body size. Prior external work
using whole brain analysis in a healthy sample identified activation in the extrastriate body area
(EBA), parietal operculum, insula, and premotor cortex (PMC) during Somatomap3D. The purpose
was to replicate this using simultaneous fMRI, where we examined these activations in participants
with AN, hypothesizing significant activation in similar regions. Additionally, an exploratory aim is to
investigate clinically-relevant correlates (i.e., self-reported BID and eating disorder symptoms) of
significant clusters displaying task-related activation.

Methods: 16 females with AN (Age=20.7+6.5, BMI=20.4+1.8) were recruited from an inpatient
treatment program as part of a broader intervention. Participants completed Somatomap3D in which
they were instructed to adjust 31 body parts to reflect their 1) current and 2) ideal body size.
Participants’ size adjustments and rotations of the avatar were parsed into time-stamped events
during fMRI and used to generate subject-level regressors using AFNI first-level general linear
models (GLM). Whole-group GLM analyses were employed with fixed effects of Condition (current,
ideal) and Effect (adjustment, rotation) and their interactions, plus a random intercept for subject. Post
hoc comparisons were collapsed across Effect and Condition due to sample size constraints, and
Neurosynth masks were used to identify body visual processing regions. For our exploratory aim,
subject level parameter estimates for significant clusters of interest will be correlated with self-
reported measures.

Results: Cluster-level analysis of the group model (3dClusterize, voxelwise p=0.005, cluster size=60
voxels) revealed significant activation in regions including the right supramarginal and postcentral gyri
(£=3.55), right inferior frontal and insular cortices (Z=3.00), right inferior frontal gyrus (Z=3.14), right
middle/inferior temporal gyri (Z=3.00), and left insula (Z=4.07) during body size adjustment/rotation.
These map onto areas associated with the EBA, insula, PMC, and somatosensory cortex,
demonstrating activation in regions implicated in body visual processing during the Somatomap3D
task with fMRI. While some differences emerged from healthy participant whole-brain findings,
consistent activation patterns align and support task validity in AN.

Discussion: If significant associations are found between BOLD signaling during the Somatomap3D
and self-reported measures, this would further establish the task as a neurobiological marker for BID
and eating disorder symptomatology in AN. Future research will increase sample size to parse out
Condition effects.



Flash Talk #2: Effect of Social Factors on Sexual Minority
Adolescent Mental Health and Behavior

Leigh Cox, B.S., Kayleigh Esparza, Ph.D., Minh Le, B.A,,
Robin Aupperle, Ph.D.

Background: Adolescence is a crucial period of identity exploration,
including discovering one’s sexual orientation. Unfortunately, sexual
orientation minorities continue to face persistent social challenges, and sexual

minority youth may be particularly vulnerable to developing mental health symptoms due to social
stressors. Though the research is limited, some studies have identified risk factors such as school
safety, teasing, childhood bullying, and lifetime discrimination. While other studies have conducted
cross-sectional or predictive analyses, this project aimed to analyze the impact of social factors on
mental and behavioral outcomes over time using a longitudinal model.

Methods: This study utilized data collected from the nationwide longitudinal Adolescent Brain
Cognitive Development (ABCD) Study available in the 6.0 ABCD data release. We used data from
follow-up years 4 (N = 9739), 5 (N = 8885), and 75% of 6 (N = 5056). Youth sexual orientation was
measured at follow-up year 4. Family conflict and victimizing peer experiences (Overt, Relational, and
Reputational) were measured at follow-up year 5. Prodromal psychosis, internalizing and
externalizing symptoms, and prosocial behavior were measured at follow-up year 6. Participants were
aged between 12-17 years, and measures were chosen in these follow-up years to best capture this
period when youth start exploring their identity and are at an increased risk of developing mental
health symptoms. We employed a structural equation model to analyze direct and indirect
relationships between youth sexual orientation and prodromal psychosis, internalizing and
externalizing symptoms, and prosocial behavior via family conflict and victimizing peer experiences.

Results: Sexuality had a significant positive relationship to all mediators and outcomes, except for
prosocial behavior. Family conflict was associated with higher reported mental health symptoms and
lower reported prosocial behavior. Overt victimization was associated with higher externalizing
symptoms and less prosocial behavior. Relational victimization was positively associated with all
outcomes. Reputational victimization had a positive relationship with externalizing symptoms and
prosocial behavior. Family conflict and relational victimization were partial mediators for all outcomes.
Overt and reputational victimization were partial mediators for externalizing symptoms and prosocial
behavior. All other relationships were not significant.

Conclusion: The current study identified potential stressors which may impact the mental health and
behavior of sexual minority adolescents. Family-based interventions may be particularly important to
consider for reducing negative mental health outcomes for sexual minority youth. Future research
examining other mediators, such as discrimination or community engagement, would be helpful in
determining how to improve outcomes for sexual minority youth.
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Flash Talk #3: EEG-to-fMRI Translation: Methodological
Foundations for Scalable Multi-Modal Neuroimaging

Saampras Ganesan, Ph.D., Masaya Misaki, Ph.D. ’ )

Background: EEG-to-fMRI translation (predicting hemodynamic
. activity from scalp electrophysiology, using simultaneously acquired EEG-
fMRI as training data) offers a route toward portable, high resolution brain
decoding. If an EEG-derived approximation of fMRI dynamics is reliable, then at
inference these fMRI measures become accessible from EEG alone, and the applications are broad.
It could place network- and region-level fMRI proxies within reach at a fraction of the cost and
immobility of an MRI scanner. Because these proxies are far cheaper to acquire, it could also make
very large samples practical, helping to mitigate the replicability concerns that affect small-sample
fMRI and brain-wide association studies (BWAS) in psychiatry and psychology. It could make
intensive, longitudinal multimodal monitoring feasible, tracking how brain circuits respond to an
intervention or treatment across many sessions. It could also enable ecologically valid multimodal
neurofeedback from EEG alone, while improving spatiotemporal specificity over conventional EEG-
neurofeedback. Prior EEG-to-fMRI translation work has shown feasibility but remains constrained by
small simultaneous EEG-fMRI datasets (typically <60 subjects), weak cross-subject generalization, or
reconstructions limited to a few brain regions. We argue that two intertwined problems must be solved
together to make this approach scalable: a modelling problem (mapping electrophysiology to
hemodynamics in a way that generalizes across people) and a data-engineering problem (cleaning
simultaneous EEG-fMRI at scale). The present work targets both, emphasizing the methodological
framework rather than final performance.

Methods: We introduce EEG-to-fMRI-Translate, a framework currently being trained on the T500
dataset, one of the largest simultaneous EEG-fMRI datasets assembled to date (~400 subjects; two
cognitive tasks — Monetary Incentive Delay and Stop Signal). Rather than learning a fresh mapping
from raw signals, the approach leverages the latent spaces of pretrained neuroimaging foundation
models: REVE (EEG, pretrained on ~25,000 subjects) and NeuroSTORM (fMRI, pretrained on
~50,000+ subjects). Their learned representations can make cross-modal mapping more tractable. A
trainable Transformer-based bridge connects the EEG representation to the target fMRI signals,
augmented during training by the latent space of the fMRI foundation model. The goal is state-of-the-
art region-level or network-level fMRI prediction accuracy on held-out subjects and tasks. A second
methodological pillar concerns preprocessing. EEG recorded inside the scanner is contaminated by
two large, structured artifacts: the gradient (scanner) artifact from switching imaging gradients, and
the ballisto-cardiogram (pulse) artifact locked to the cardiac cycle. Both dwarf the neural signal of
interest. Established correction methods exist, but they are largely interactive and tuned per-recording
(especially pulse-artifact correction), making them a bottleneck for datasets of hundreds of subjects.
Scalable, reproducible automated pipelines for this step are currently lacking. We are therefore
developing automated artifact-correction procedures alongside the modelling effort; EEG clean of
MRI artifacts is a prerequisite, not an afterthought, for any EEG-to-fMRI translation system.

Results: Results are preliminary and reported here only to indicate direction rather than to make
performance claims. For some networks, such as the default mode and somato-motor, cross-subject
decoding of full BOLD time course reaches correlations of r=0.5-0.6 in certain subjects, while others
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perform poorly, indicating considerable inter-subject variability. These results are based on event-

related tasks, which may be intrinsically harder to decode. We will soon incorporate T500 resting-
state datasets, which tend to yield better performance, once the automated artifact correction step is
extended to them. We will further expand the training data with additional LIBR simultaneous EEG-
fMRI datasets (T1000, CoBRE, etc.) and external datasets. A central bottleneck is detecting R-peaks
in the ECG (acquired alongside the EEG), which in turn guides pulse-artifact correction. Using a 1D
residual U-Net (convolutional neural network) for this detection, preliminary results show a median F1
score of 0.99 (median precision=0.99, median recall=0.99) on held-out subjects. The caveat is that a
small but meaningful percentage of subjects and recordings remain difficult to decode with the current
version of the model.

Conclusions: Scalable EEG-to-fMRI translation is as much a data-engineering challenge as a
modelling one. By building on large pretrained foundation models and, in parallel, developing
automated correction for scanner and pulse artifacts, EEG-to-fMRI-Translate aims to move the field
beyond small sample, region-limited demonstrations toward a generalizable system. Key limitations
include the difficulty of reconstructing deep brain structures and the immaturity of scalable MRI-
artifact removal. Both define our near-term roadmap, alongside expanding and diversifying the
training data pool. Removing MRI artifacts as fully as possible, so the in-scanner EEG resembles an
externally collected recording, is ultimately what will enable such systems to reliably run on real-world
EEG outside the scanner. The longer-term significance is low-cost, scalable access to fMRI-level
spatial detail from EEG alone: from well-powered large-sample studies to ecologically-valid
longitudinal treatment tracking and anatomically targeted multimodal neurofeedback, with real fMRI
scanning reserved for sparse validation timepoints.
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Flash Talk #4: Socioeconomic Status as a Predictor of
Internalizing Symptoms in Asian-American Youth

Joseph Minh D. Le, B.A., Kayleigh A. Esparza, Ph.D., ’ y
Martin P. Paulus, M.D., Robin L. Aupperle, Ph.D.

Background: Prior research indicates that environmental stressors
impact internalizing symptoms in adolescent youth. However, limited
studies have explored this relationship within Asian American youth. As
suicidality is the leading cause of death for Asian American youth, understanding stressors leading to
depression in these youth is crucial. Therefore, the current study examined the impact of family
conflict, quality of school environment, negative life events, and peer victimization on internalizing
symptoms among Asian American youth. We further explored whether the impact of these stressors
differed by socioeconomic status (SES).

Methods: Data came from the Adolescent Brain and Cognitive Development Study (ABCD). The
sample consisted of 230 Asian adolescents. SES was estimated at baseline using the Area
Deprivation Index. Stressor variables were measured at baseline, using variables from the Family
Environment scale, School Risk & Protective Factors scale, Peer Experiences questionnaire, and Life
Events scale. Internalizing symptoms were measured annually from baseline to follow-up year 6 for
caregiver reports and measured from follow-up year 1 to year 6 for youth reports.

Results: Linear mixed effects models concluded that relational victimization was positively and
significantly related to Asian youth reports of internalizing symptoms (B = .67, p < .001). However,
there were no interaction effects between SES, time, and stressors. Independent fixed effects were
not found between SES and stressors and caregiver reports of youth internalizing symptoms.
However, there was an interaction between life events, SES, and time (B = .14, p < .05), in which life
events had more of an effect on the trajectory of internalizing symptoms over time for those with high
SES and less of an effect for those with low SES.

Discussion: Life events and relational victimization may be more important contributors to mental
health outcomes for Asian American youth. The impact of life events, however, differed depending on
the youth’s family’s SES. Specifically, youth with high SES experiencing more negative life events
may be more of a contributor to mental health outcomes, where low SES youth may have other
pressing stressors. Future research should examine additional stressors, cultural gaps, and
behavioral reports to better understand predictors of internalizing symptoms in Asian youth.
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Flash Talk #5: Beyond the Surface: Examining Skin-Deep
Resilience in Native Youth

Elizabeth Winn, B.S., Kiersten I. Anderson, Andrea ’
Wiglesworth, Ph.D. )

Background: Skin-deep resilience (SDR) is often defined as youth who
surmount adversity and thrive academically and psychosocially but at a

i hidden cost to their physiological health. SDR is often described as a “double-
edged sword” which reflects the relationship between outward indicators of success and weakened
physiological health. Previous studies suggest that youth who are academically high-achieving and
experience high stress are more likely to have lower internalizing symptoms. In addition, previous
studies suggest that stressful experiences are associated with earlier onset, and accelerated
development, of puberty. However, research has yet to explore SDR among Native American (NA)
youth. This project aims to: (1) examine whether a subgroup of NA youth who demonstrate high
academic achievement and psychosocial competence do so despite adversity experience as
indicated by increased exposure to life stressors and (2) identify if these youth are more likely to
exhibit lower internalizing symptoms and early pubertal onset/accelerated pubertal development
across late childhood through adolescence, consistent with a skin-deep resilience pattern.

Method: Data are drawn from the Adolescent Brain Cognitive Development (ABCD) Study, a large
longitudinal study of brain development and child health. This project used a subsample of 391
participants who were identified as NA by parent report at baseline. Of the sub-sample, 51.8% are
male with an average age of 9.88 at baseline. Measures selected for analysis include: School
attendance and grades to measure academic achievement, Prosocial Behavior (PhenX) to measure
psychosocial competence, Child Behavior Checklist (CBCL) and Brief Problem Monitor (BPM) to
measure internalizing symptoms, Pubertal Development Scale & Menstrual Cycle Survey History to
measure pubertal onset and progression, Neighborhood socioeconomic status and demographic
composition (NaNDA dataset) and Experiences of Unfair Treatment Scale to measure adversity in the
form of neighborhood disadvantage, and Life Events to measure adversity and general stress, which
will additionally be used in a sensitivity analysis to determine whether observed patterns also hold for
discrimination. Analyses will focus on baseline assessments with a longitudinal follow-up across
Years 1 through Year 7 to examine differences over time.

Results: Results are forthcoming.

Discussion: Skin-Deep Resilience (SDR) has been shown to have long-term consequences linking
experiences during adolescence to increased physiological risk in young adulthood (Brody et al.,
2013). This work could aid in raising awareness for at-risk NA youth experiencing underlying
physiological health risks associated with thriving in adverse environments and could provide support
for the phenomenon of SDR.



LIBR Research Day 2026 Posters:

Poster #1: Interoceptive Processing as a Neural Pathway
from Childhood Trauma to Emotional Regulation Difficulties
in Depression and Comorbid Anxiety

Samia A. Aguilar, B.S., Martin P. Paulus, M.D., Masaya ’
Misaki, Ph.D. )

Background: Childhood trauma (CT) is a major risk factor for depression, anxiety, and difficulties in
emotion regulation. Interoception, the perception and interpretation of internal bodily signals, may
represent one pathway linking early-life stress to later emotional dysfunction. The insula is central to
interoceptive processing, yet the neural basis of the association between CT and emotion regulation
difficulties remains unclear. This study examined whether CT severity was associated with altered
insular activity during interoceptive attention in healthy controls (HC), individuals with major
depressive disorder (MDD), and individuals with MDD and comorbid anxiety (MDD+ANX).

Methods: The sample included 343 participants: HC (n = 94), MDD (n = 79), and MDD+ANX (n =
170). CT severity and emotion regulation difficulties were assessed using the Childhood Trauma
Questionnaire (CTQ) and the Difficulties in Emotion Regulation Scale (DERS), respectively. During
fMRI, participants completed an Interoceptive Attention task involving cardiac, respiratory, and
exteroceptive attention blocks. First-level GLMs generated Heart—Exteroception and Lungs—
Exteroception beta images. These images were entered into a voxel-wise linear mixed-effects model
within a bilateral insula mask, testing Group, CTQ, and Group x CTQ effects, with contrast type as a
repeated measure and age, sex, and mean motion as covariates. Multi-group mediation analyses
tested whether mean right insula activity mediated the CTQ-DERS association using bootstrapped
95% confidence intervals.

Results: The linear mixed-effects analysis identified a Group x CTQ interaction in the right insula (p <
.001, 18 voxels; peak MNI = 41.5, 17.5, -0.5; F = 9.22). Higher CTQ scores were associated with
greater insula activation during interoceptive conditions relative to exteroception in MDD (r = .44) but
lower activation in MDD+ANX (r = -.22), demonstrating opposing trauma-related slopes across the
clinical groups. This association was minimal in HC (r = .05). Although CTQ scores were significantly
correlated with DERS scores across all groups, the right insula response did not significantly mediate
the CTQ-DERS association in any group.

Discussion: These findings suggest that anxiety comorbidity alters how childhood trauma relates to
interoceptive neural processing, highlighting the need for clinical approaches tailored to the presence
of anxiety. The absence of mediation indicates that localized right insula activity alone may not
account for trauma-related emotion regulation difficulties. Broader insula-centered networks and
connectivity may provide a more complete account of this pathway.
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Poster #2: Evaluating the Potential of Closed-Loop
Autonomous Laboratory System for Biological Sample
Preparation

KeAnna Cruddas, M.Res, Konner Hartsell, B.S., Mujtuba

Yousufi, A.B., Kale Thomas, B.S., Nicole Newman, Emma ’

Martin, Martin P. Paulus, M.D., Leandra K. Figueroa-Hall, )
Ph.D., Kaiping Burrow, Ph.D.

Abstract: Autonomous laboratories integrate artificial intelligence (Al), robotics, and software to
create closed-loop experimental systems capable of carrying an experiment from hypothesis
generation to data analysis with minimal human intervention. Recent advances have demonstrated
the potential of these systems to accelerate scientific discovery and improve experimental efficiency
across life science applications.

Despite these advances, significant challenges remain when applying autonomous laboratory
systems to biological sample preparation. Unlike highly standardized chemical workflows, biological
samples are inherently variable and often require nuanced decision-making, troubleshooting, and
adaptive handling that rely on human expertise. Wet-laboratory procedures frequently involve
unforeseen complications that necessitate visual assessment of samples to identify anomalies,
including hemolysis, pellet visibility, and changes in sample clarity; in which current autonomous
platforms may not adequately account for these critical observations. The reliability of closed-loop
systems therefore depends on their ability to address these challenges while maintaining
reproducibility and generating accurate experimental results.

Additionally, as autonomous systems increasingly contribute to experimental design and scientific
discovery, they raise important questions regarding intellectual property, inventorship, and scientific
accountability. Existing patent and copyright frameworks face challenges because current regulations
generally recognize only human inventors. The lack of clear legal and regulatory guidance may create
barriers to the adoption, commercialization, and governance of Al-assisted discoveries.

This poster examines both the technical and regulatory challenges associated with autonomous
laboratories, with particular emphasis on biological sample preparation workflows and the evolving
role of Al in scientific innovation.
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Poster #3: Biobanking Blood-Derived Biospecimens for
Psychiatric Research at LIBR

Konner Hartsell, B.S., KeAnna Cruddas, M.Res., Mujtuba
Yousufi, A.B., Kale Thomas, B.S., Emma Martin, Nicole ’
Newman, Martin P. Paulus, M.D., Leandra Figueroa-Hall, )
Ph.D., Kaiping Burrows, Ph.D.

8 8 Abstract: Blood is one of the most valuable and accessible biospecimens for
biomedical and clinical research because it provides a dynamic window into immune, metabolic,
endocrine, vascular, and neurobiological process. Blood-derived biospecimens, including plasma,
serum, and peripheral blood mononuclear cells (PBMCs) are essential resources because they
contain a wide range of biologically relevant molecules such as proteins, metabolites, hormones,
cytokines, nucleic acids, extracellular vesicles (EV) that have potential as biomarkers of human health
and disease. Plasma is the liquid portion of anticoagulated blood, serum is the liquid portion of blood
after clotting, and PBMCs are immune cells from the blood, mainly lymphocytes and monocytes.

At the Laureate Institute for Brain Research (LIBR), all blood samples are processed and stored using
standard operating procedures (SOPs) designed to preserve sample integrity, reduce pre-analytical
variability, and support generating reliable data. The Assessment Team collects blood into BD
Vacutainer tubes, and Laboratory Services retrieves blood draws within 30 minutes of collection to
ensure sample processing is completed within SOP-defined time window. Timely processing helps
prevent degradation of proteins, metabolites, and other molecules. After processing, plasma, serum,
and PBMCs are aliquoted, labeled, documented, and stored according to each SOP. Plasma and
serum aliquots are stored at —80°C, and PBMCs are cryopreserved in liquid nitrogen at -196°C for
long-term preservation. These procedures minimize sample degradation, reduce repeated freeze-
thaw cycles, maintain sample integrity and ensure that the biobanked samples remain suitable for
current and future research applications.

Biobanked plasma, serum, and PBMC will be used for biomarker discovery and mechanistic studies
that connect peripheral and central biology with brain and behavioral measures, including markers of
inflammation and metabolism, PBMC stimulation and pathways, and extracellular vesicle (EV)
research. Plasma and serum may be used to study circulating and EV-associated biomarkers,
including brain enriched EVs to investigated molecular signals related to neuroinflammation, and
brain-body communication. PBMC may be used for immune profiling and cell stimulations to evaluate
cellular responses to immune or stress-related challenges. Together, these blood-derived
biospecimens provide a platform for integrating molecular, cellular, clinical, behavioral, and
neuroimaging data to identify biomarkers of disease risk, symptom severity, treatment response, and
biological mechanisms relevant to psychiatric research at LIBR.
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Poster #4: Does Residential Greenspace Buffer the Effects of
Childhood Adversity on Adolescent Internalizing Symptoms?

Courtney R. Kilpatrick, B.A., Adrienne A. Taren, M.D., Ph.D. ’ y

Background: Early childhood is a critical period for mental health
development. Adverse events in childhood are associated with internalizing
symptoms in adolescence. Potential buffers for this relationship need to be
identified to help prevent negative mental health outcomes. Previous research
shows that residential greenspace is inversely associated with internalizing symptoms in
adolescence, but the effect of residential greenspace on childhood psychological development is
understudied. Based on prior literature, we hypothesized (H1) a positive relationship between early
life adversity and adolescent internalizing symptoms, and (H2, exploratory) that residential
greenspace in childhood would moderate this relationship.

Methods: The present sample consists of 9050 participants from the national ABCD study (Release
7.0). Data used here were collected at baseline and at the five-year session. In this project, we tested
the relationship between the three variables of interest, which were measured using the youth-
reported Brief Problem Monitor (BPM), the adult-reported Child Behavior Checklist (CBCL), the
Normalized Vegetation Index, and the Kiddie Schedule for Affective Disorders and Schizophrenia
PTSD module, using a moderated linear regression.

Results: Greater childhood adversity was found to be positively associated with internalizing
symptoms in adolescence for both the youth-reported BPM scores (p=.10, SE=.03, t=3.35, p<.001)
and the adult-reported CBCL scores ($=.75, SE=.07, t=10.48, p<.001). Though the overall BPM
(F(37,8237)=27.96, p<.001, R2=.12) and CBCL (F(37,8303)=16.46, p<.001, R2=.06) models
accounted for significant variance, the interaction between residential greenspace and childhood
adversity was found to be nonsignificant in both the BPM (8=.03, SE=.03, t=-.84, p=.404) and CBCL
(B=-.08, SE=.07, t=-1.14, p=.254) analyses.

Conclusions: The first hypothesis was supported, indicating that greater early childhood adversity is
positively associated with more internalizing symptoms in adolescence. However, the exploratory
hypothesis was not supported, indicating that residential greenspace in childhood does not
necessarily buffer the effects of early life adversity on adolescent internalizing symptoms. These
findings implicate early life adversity as an important factor in adolescent internalizing symptoms
regardless of childhood residential greenspace. Future studies should explore the potential protective
effect of other childhood environmental factors on internalizing symptoms. A limitation of this analysis
is that residential greenspace was only measured at baseline; thus, this analysis does not account for
changes in greenspace from baseline to year 5.
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Poster #5: The Unique Face of Comorbid Anxiety and
Depression: An Examination of Sleep Health

Sarah Mason, Rayus Kuplicki, Ph.D., Maria Ironside, D.Phil ’ y

\:?, Background: People diagnosed with anxiety and depression have

exhibited a higher rate of insomnia than those with non-anxious depression
in the literature. This study seeks to extend these findings to wearable health
monitor data to examine the relationship between multiple measures of sleep
health and anxious and non-anxious depression.

Methods: 489 CoBRE core volunteers (325 female) wore a Fitbit device for seven days, and it
collected health and fitness data during this time, including sleep data. The Fitbits recorded each
participants’ total minutes of sleep each night and minutes of sleep each participant spent in each of
the four sleep stages. These data were analyzed using linear regression in R to determine if there
was a different sleep profile between those with anxious or non-anxious depression.

Results: Preliminary findings indicate a significant interaction between depression diagnosis and
anxiety diagnosis and number of minutes of sleep recorded (p = 0.01). Further analyses are in
progress.

Conclusions: Using wearable health monitor data, the relationship between anxiety, depression, and
sleep health can be determined to increase our knowledge about the differences between anxious
and non-anxious depression. This information can be used to inform treatment development targeting
sleep.
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Poster #6: The Unique Face of Comorbid Depression and
Anxiety: Effects of Lorazepam on Cognitive and Reactive
Threat Circuitry During the Flight Initiation Distance Task

Nathaniel Mungunkhet, B.S., Heekyeong Park, Ph.D., ’
Rayus Kuplicki, Ph.D., Maria Ironside, D.Phil. )

Background: People with anxious and non-anxious depression show
differences in measures of threat sensitivity. Neuroimaging work dissecting threat
sensitivity has employed a Flight Initiation Distance (FID) task which simulates predator escape
decisions. This task has put forward a “reactive” fear circuit (periaqueductal gray area and
midcingulate cortex), which has been observed to respond to immediate/acute threats, and a distinct
“cognitive” anxiety circuit (containing the hippocampus, posterior cingulate, and ventromedial
prefrontal cortex) which is proposed to be responsible for evaluating potential threats. Trait anxiety
positively correlates with components of the cognitive circuit. This study aims to compare anxious,
depressed, and comorbid anxious/depressed participants’ neural responses during the FID task.
Furthermore, a single dose of a benzodiazepine is used to probe differential threat network responses
based on clinical group. Understanding how threat-response circuitry varies by mental health
diagnoses may provide insight into the neural mechanisms of threat processing.

Methods: Adults (8 Anx, 31 AnxMDD, 19 MDD) participating in this double-blind, within-subjects
study were randomized to receive a 1mg dose of lorazepam in one visit and a placebo in the other.
The FID task was then completed during functional magnetic resonance imaging (fMRI). The task
presented a virtual predator slowly approaching the participant’s avatar on a two-dimensional runway
until it reached its attack distance (AD), at which point the predator gained speed and became
inescapable. “Fast” predators had earlier/further ADs while “slow” predators accelerated at
later/closer distances. By pressing a button, the participant could initiate escape from the predator.
Premature escapes resulted in low monetary rewards, while failed escape attempts resulted in getting
caught by the predator and receiving an electric shock to the wrist. For our preliminary fMRI analysis,
we will incorporate a region of interest (ROI) voxelwise analysis using 3dLME in AFNI. Our analyses
will examine effects of diagnosis, drug (A or B, blinded) and trial type (fast or slow predator) on ROls
of the reactive and cognitive circuits.

Results: Analyses are ongoing and so hypotheses are presented here. Effects of lorazepam in the
FID task are currently unknown. Given that previous studies have observed enhanced cognitive
circuit activation in high trait anxious subjects during the potential threat conditions, we expect to see
greater activation in the two anxious groups in the slow-predator condition compared to the non-
anxious group (although this may be obscured by differential drug effects). In terms of the drug
effects, we anticipate that greater differences in activation between drug A and drug B will be present
in the cognitive rather than reactive circuits, as the drug is known to target anxiety. We also
hypothesize that we will see a greater effect of drug across conditions in the anxious groups
compared to the non-anxious group.

Conclusion: |dentifying differential threat network responses based on clinical group is a necessary
step in establishing anxiety’s neural origins as treatment targets for patients.



Poster #7: Longitudinal Effects of Emotional Regulation and
Executive Function on the Development of Internalizing and
Externalizing Symptoms

Jasmin Resendiz, B.S., Kayleigh Esparza, Ph.D., Robin ' )
Aupperle, Ph.D.

Background: Adolescence is a period marked by emotional changes, as well
as critical development in cognitive functions. Youth experience heightened
emotional states more rapidly during this developmental period. In addition, adolescents are starting
to develop their abilities to suppress inappropriate responses, manipulate information, and shift
between mental tasks. This allows for improvements in processing speed and in long-term planning.
As a result of these changes, adolescence is considered a period of vulnerability for the development
of mental health problems, including both internalizing and externalizing symptoms. Several studies
have found links between poor emotion regulation and executive function and psychopathology. For
example, difficulties in emotion regulation are significantly associated with greater sensitivity to
internalizing and externalizing symptoms. Additionally, higher levels of executive function are
associated with lower levels of internalizing and externalizing symptoms. However, few studies have
examined the longitudinal effects of both emotion regulation and executive function on the
development of future internalizing and externalizing symptoms.

Methods: Data was collected from the Adolescent Brain Cognitive Development (ABCD) Study
(Release 6.0). Sum scores from the Brief Problem Monitor (BPM) will be used to measure youth
reports of internalizing and externalizing symptoms from follow-up year 1 to follow-up year 6. Emotion
regulation will be measured using reappraisal and suppression means from the Emotion Regulation
Questionnaire (ERQ) from follow-up year 3 to year 6. NIH Toolbox Flanker and Pattern Comparison
task scores will be averaged and used to measure cognitive function from follow-up years 2, 4, and 6.
We will use negative binomial mixed-effects (chosen to account for skewed outcomes) models to
examine the association between emotion regulation and executive function on the development of
future internalizing and externalizing symptoms. Results will be reported as incidence rate ratios
(IRR) with 95% confidence intervals. IRR’s greater than 1 will indicate a higher rate of symptom
occurrence for each one-unit increase in the predictor, while IRR’s less than 1 will indicate a lower
rate. Control variables include age, biological sex, race/ethnicity, and parent education.

Results: We hypothesize that greater emotion suppression will be associated with higher rates of
internalizing and externalizing symptoms across adolescence, while greater cognitive reappraisal will
be associated with lower rates. We also hypothesize that greater levels of executive function will be
associated with lower rates of internalizing and externalizing symptoms across adolescence.
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Poster #8: The Hidden Cost of Caring: Secondary Traumatic
Stress in Direct Patient Care Staff

Diamond Reyes, Adrienne Taren, M.D., Ph.D. ﬂ )

SN

of ‘J Background: Healthcare workers are constantly exposed to
- , stressful and traumatic events that can negatively affect their psychological
and physical well-being. This poster summarizes current evidence regarding
the relationship between cumulative trauma, burnout, and post-traumatic stress
disorder (PTSD) among healthcare workers, specifically nurses and CNAs who work bedside directly
with patients. Topics discussed include the effects of chronic stress and circadian disruption,
alterations in brain pathways involved in stress responses, and the impact of repeated trauma
exposure on workforce resilience. The poster also explores factors that may influence resilience,
including genetics, coping skills, social support, and work environment. In addition, it highlights the
importance of early recognition, prevention, and evidence-based interventions to support healthcare
workers. Understanding the neurological and occupational factors associated with workplace trauma
can contribute to improved mental health and healthcare worker retention.



Poster #9: The Role of Perfectionism And dACC Performance
Monitoring in Determining Threat-Related Behavior

Ava Swanson, B.A., Aardron Robinson, B.S., Ryan Smith,
Ph.D., Rayus Kuplicki, Ph.D., Martin P. Paulus, M.D., Robin )
Aupperle, Ph.D., Hannah Berg, Ph.D.

Background: Anxiety-related disorders, including obsessive-compulsive
disorder (OCD), are often characterized by maladaptive threat-related behavior.
Research to date suggests that threat-related behavior is not a unitary construct but rather consists of
a broad class of behaviors arising from a variety of neurobehavioral tendencies. Recent research
across anxiety-related disorders has identified distinct neural and behavioral phenotypes underlying
avoidance tendencies; perhaps because of this, studies relating approach-avoidance behavior to
anxiety-related disorders have yielded mixed findings. Perfectionism, a trait related to anxiety and
OCD, may be another factor underlying this heterogeneity. Laboratory settings could activate
perfectionistic tendencies in highly perfectionistic individuals due to performance pressure and
demand characteristics, causing them to respond to threat with more precise behavior rather than
broad avoidance. This project investigates perfectionism’s moderating role in the threat-behavior
relationship and whether activity in the dorsal anterior cingulate cortex (dAACC), which has a role in
performance and error monitoring, is a neural basis for this process.

Methods: Adults with OCD (n=31) and healthy comparison participants (HC, n=29) completed self-
report measures of anxiety symptoms (PROMIS Anxiety) and perfectionism (SAPS; Short AlImost
Perfect Scale) before completing a threat response task assessing repetitive threat-neutralization
(RTN) behavior. Participants completed a portion of the task during functional magnetic resonance
imaging (fMRI). We are conducting linear mixed-effects regressions to assess the effects of dACC
activity and in-the-moment threat expectancy on both the amount and rigidity of RTN behavior across
active and former threat contexts, with SAPS score as a moderator.

Results: Regression analyses are ongoing. We hypothesize that perfectionism will moderate the
relationship between dACC activity and RTN behavior, causing greater dACC activity to relate to
greater RTN rigidity in more perfectionistic individuals. We expect perfectionism to moderate the
relationship between threat expectancy and RTN behavior similarly. These findings would suggest
that heightened performance monitoring may drive more precise behavioral responses in
perfectionistic individuals when facing a perceived threat.

Discussion: These findings may help explain heterogeneity in threat-related behavior among anxious
individuals and those with OCD, and they could have meaningful implications for how treatment goals
or diagnostic criteria are applied to anxious, highly perfectionistic individuals. Elevated performance
monitoring through the dACC may underlie more precise threat responses in perfectionistic
individuals, broadening our understanding of the mechanisms impacting the traditional anxiety-
avoidance cycle.
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Poster #10: Biomarker Profiles in Major Depressive Disorder:

Evidence Across Progressive Comorbidity, Medication, and
Activity Exclusion

Mujtuba Yousufi, A.B., Kaiping Burrows, Ph.D., Rayus

Kuplicki, Ph.D., Konner Hartsell, B.S., KeAnna Cruddas,
M.Res, Kale Thomas, B.S., Nicole Newman, Emma Martin, )

Martin P. Paulus, M.D., Leandra Figueroa-Hall, Ph.D.

Background: Major Depressive Disorder (MDD) is a prevalent, disabling, and costly mental
illness. Despite the extensive evidence for immune dysregulation in individuals with MDD, the
independent contributions of psychiatric comorbidities, medication use, and physical activity to
observed biomarker profiles are yet to be completely characterized.

Methods: In this work, we profiled 28 plasma biomarkers in a cross-sectional study of 489
participants from the NeuroMAP study at the Laureate Institute for Brain Research, with physical
activity assessed via Fitbit wrist accelerometry and the International Physical Activity Questionnaire
(IPAQ). Using a progressive analytical framework, we compared biomarker profiles across three
successively refined populations: all MDD (n = 251) versus healthy controls (HC; n = 67),
comorbidity-free pure MDD (n = 74) versus HC (n = 64), and unmedicated pure MDD (n = 56) versus
HC (n = 64) with covariate adjustment (age, sex, body fat percentage, fasting status, and medication
status).

Results: Across all analytical stages, plasma insulin was robustly elevated (rank-biserial r = 0.42—
0.53; covariate-adjusted 3 = 1.40—1.86 on the log scale; all p < 0.001) and IL-17A was significantly
elevated across all populations (r = +0.20-0.37), strengthening with comorbidity and medication
removal. Neither Fitbit recordings nor the self-reported IPAQ correlated significantly with any
biomarker across any of the three analytical populations (all BH-corrected q > 0.05). Progressive
analytical refinement showed an immune dysregulation profile in individuals with MDD that persists in
samples free of comorbid diagnoses, medication effects, and physical activity confounds.
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Poster #12: Adiponectin-to-Leptin Ratio, Interoceptive
Awareness, and Neural Reward Processing in Eating
Disorders: An Exploratory and Confirmatory Cohort Study

B.S., KeAnna Cruddas, M.Res, Emily Choquette, Ph.D.,
Kaiping Burrows, Ph.D., Leandra Figueroa-Hall, Ph.D.

Nicole Newman, Mujtuba Yousufi, A.B., Konner Hartsell, ’

Background: Eating Disorders (EDs) are complex psychiatric conditions
characterized by disturbances in eating behavior, body image, and metabolic regulation that
negatively affect both physical and mental health and contribute to psychosocial morbidity. They are
also associated with psychiatric symptoms, including depression, anxiety, and obsession. Prior
research suggests that EDs are associated with altered adipokine profiles, interoceptive awareness,
and reward processing. Despite growing evidence, the relationship among metabolic biomarkers,
interoceptive-reward processing, and clinical symptom profiles remains an active area of
investigation. This study investigated whether the adiponectin/leptin ratio differs between individuals
with diverse eating disorders (AN, BN, and BED) and healthy controls (HCs), and whether this ratio is
associated with neural responses during interoceptive attention and reward processing.

Methods: Participants were drawn from the Tulsa 1000 study and divided into exploratory and
confirmatory cohorts. Clinical symptom profiles were assessed using measures of ED symptoms
severity, depression, anxiety, anxiety sensitivity, impairment, and self-reported interoceptive
awareness. Functional MRI data were acquired during the visceral interoceptive awareness (VIA) and
monetary incentive delay (MID) tasks, evaluating interoceptive attention and reward-related brain
processing. Serum adiponectin and leptin concentrations were measured from venous blood
samples, and the adiponectin/leptin ratio was calculated and log-transformed to improve distribution.
Similarly, ANCOVA was conducted to examine group differences in the adiponectin/leptin ratio while
controlling for age and BMI.

Results: Individuals with EDs were characterized by lower body mass index (BMI), percent body fat,
and interoceptive awareness, but greater clinical symptom severity compared to the HCs.
Additionally, both exploratory and confirmatory cohorts showed significantly higher log-transformed
adiponectin/leptin ratio than HC after adjusting for age and BMI. Neuroimaging analyses showed ED
participants exhibited lower VIA-related activation in anterior and dorsal mid-insula regions and lower
MID gain-related activation in bilateral thalamus. Exploratory analyses further suggested group-
specific relationships between adiponectin/leptin ratio, interoceptive activation, and reward-related
activation. Nevertheless, these neuroimaging findings were not replicated in the confirmatory cohort.

Discussion: Findings suggest that individuals with EDs show elevated adiponectin/leptin ratio and
altered clinical/interoceptive profiles compared with HCs, and neuroimaging results suggest possible
disruptions in metabolic, interoceptive, and reward-processing pathways in EDs. However, these
findings require replication and further analysis.



