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13th MindBrainBody Symposium 2026

Welcome

On behalf of Prof. Dr. Arno Villringer, we are pleased to welcome you to the 13th MindBrainBody
Symposium (MBB Symposium 2026), which will take place in Berlin and virtual from 9 to 11
March 2026 during the International Brain Awareness Week. It is organized as part of the program
of the Max Planck School of Cognition (MPSCog). We are looking forward to welcoming
especially young scientists, i.e. postdocs, PhD students and students from the fields of cognitive
and social neuroscience, cognitive psychiatry and neurology, psychology and behavioral sciences.
The symposium program includes keynote lectures, workshops, applicant presentations, poster
sessions with a poster prize and the MBB Young Scientist Award.

MBB Poster Prize

In previous years, the MBB Poster Prizes were awarded to:

2016:
2017:
2018:

2019:
2021:

2022:

2023:

2024:

2025:

2026:

Katie Groves (University of Essex)

Lise Hobeika (Sorbonne Universités), & Toni Muffel (MPICBSLeipzig)

Friederike Irmen (Berlin School of Mind and Brain), & Monika Graumann (Freie
Universitét)

Lina Skora (University of Sussex)

Angeliki Charalampaki (Department of Psychology, HU; Mind&Brain, HU; BCCN;
Berlin) & Artur Czeszumski (University of Osnabriick, Vrije Universiteit Amsterdam)
Polina Arbuzova (Berlin School of Mind and Brain, Humboldt-Universitédt zu Berlin) &
Pablo Nicolas Fernandez Larrosa (IFIBYNE, UBA-CONICET, Buenos Aires), &
Special Prize awarded to Christoph Bamberg (School of Psychology, The University of
Auckland), Sidney Carls-Diamante & Alice Laciny (Universitaet Konstanz, Konstanz),
Marika Constant (Humboldt-Universitdt zu Berlin), & Elenor Morgenroth (Ecole
Polytechnique Federale, Lausanne)

Merve Kutli (Department of Psychology, LMU Munich), Sarah Meissner (ETH Zurich),
& Jessica L. Hazelton (Brain and Mind Centre, The University of Sydney)

Tahnée Engelen (Ecole Normale Supérieure, Paris), Marie Loescher (Ecole Normale
Supérieure, Université PSL, Paris), Daniel Kluger (University of Miinster)

Aureen D’Souza (German Institute of Human Nutrition, Nuthetal), Paula Guiomar
Alarcén de Antén (Berlin School of Mind and Brain, Humboldt-Universitdt zu Berlin),
Avraham Shmueli (University of Haifa)

Ronja Brinkmann (Max Planck Institute of Psychiatry, Munich), Stefan Weinhardt (UiT

The Arctic University of Norway), Mariana Babo-Rebelo (IDIBAPS, Barcelona; EPFL,
Geneva)



MBB Young Scientist Award

Applicants could submit a MindBrainBody project idea that can be carried out in a period of 3 to
6 months to be considered for the MBB Young Scientist Award, which offers to winners the
opportunity of a funded research stay at the MindBrainBody Institute in Berlin or at the
Department of Neurology at the Max Planck Institute for Human Cognitive and Brain Sciences.
Collaborative projects with a home institution are also highly encouraged. Previous MBB Young
Scientist Awardees were:

2016:
2017:
2018:

2019:
2020:

2021:

2022:

2023:

2024:
2025:
2026:

Pawel Motyka (University of Warsaw) and Pietro Sarasso (University of Turin)

Birgit Nierula (Institut d'investigacions Biomediques August Pi i Sunyer)

Dorottya Lantos (Goldsmiths, University of London) & Marina Kliuchko (Aarhus
University)

Alejandro Galvez-Pol (University College London)

Mohammad Rostami (Tarbiat Modares University), Emma Louise Michalski (Umea
University), & Lina Skora (University of Sussex)

Tahnée Engelen (Ecole Normale Supérieure, Paris) & David Haslacher (Charité -
Universitdtsmedizin Berlin)

Aleksandra Herman (Nencki Institute of Experimental Biology, Warsaw), Irena
Arslanova (University of London) & Shelby Bachman (University of Southern California,
Los Angeles)

Jellina Prinsen (KU Leuven), Aleksandra Piejka (Polish Academy of Sciences, Warsaw)
& Sofija Perovic (Istituto Italiano di Tecnologia, Sapienza University of Rome)

Niket Aggarwal (IIT Kanpur, India)

Ege Kingir (University Medical Center Gottingen)

Lana Porter (Ernst Striingmann Institute for Neuroscience, Frankfurt)
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Monday, March 9, 2026

15:00 - 16:00 | Registration

16:00 — 16:05 | Opening Remarks

Arno Villringer
(MindBrainBody, Max Planck Institute of Cognitive and Brain Sciences [MPI CBS],

Leipzig)

16:05 —17:05 | Opening Keynote Lecture

Karl J. Friston (University College London, London)

Virtual

The physics of affordance

Chairs:

Arno Villringer and Marta Gerosa (MindBrainBody, MPI CBS Leipzig)

17:05 - 18:20 | Panel 1: Presentations by 5 Participants

Marie Loescher (Ecole Normale Supérieure, Paris)

Perceptual Reaction Times are Coupled to the Gastric Electrical Rhythm

Hugo Sandoval (Texas Tech University Health Science Center El Paso, El Paso)
Effects of Bariatric Surgery on Brain Anatomy, connectivity and neurocognition
Sara Mehrhof (University of Cambridge, Cambridge)

A cognitive shift towards energy conservation in type-2 diabetes

Sameer Alladin (University of Bristol, Bristol)
Neurogastric connectivity is disrupted in the experience of disgust

Alina Studenova (MPI CBS, Leipzig; Max Planck School of Cognition)

Absolute post-stimulus alpha amplitude explains trial-by-trial perception better than
amplitude normalised to baseline

Chairs:

Agata Patyczek and Antonin Fourcade (MindBrainBody, MPI CBS, Leipzig)

18:20 - 20:00 | Reception during Poster Sessions (Group photo on the stairs)

18:45 - 19:45 | Poster Session A
Posters No. A01-A40

19:45- 20:45 | Poster Session B
Posters No. B01-B40




Tuesday, March 10, 2026

09:15-10:15 | Keynote Lecture 1
Sonja A. Kotz (Maastricht University, Maastricht)
A comparative and translational brain (-body) perspective on time and rhythm
processing
Chairs:
Michael Gaebler and Agata Patyczek (MindBrainBody;, MPI CBS, Leipzig)
10:15 - 10:45 | Coffee Break
10:45 - 12:00 | Panel 2: Presentations by 5 Participants
Ksenia Egorova (Turku PET Centre, University of Turku, Turku)
Emotional Responses and Bodily Sensations Induced by Adenosine in Cardiovascular
Disease
Ege Kingir (University Medical Center Gottingen, Gottingen; MPI CBS, Leipzig)
Role of Body-Brain Interactions in Visual and Somatosensory Perception
Jellina Prinsen (MPI CBS, Leipzig)
Racing Hearts: Luteal-Phase Autonomic Shifts Are Accompanied by Altered
Heartbeat-Evoked Brain Responses in Naturally Cycling Women
Sixun Hou (University of Cambridge, Cambridge)
Virtual
Rethinking Interoception: Tracing 100 Years of Semantic Evolution in Brain-body
Interactions
Omer Reuveni (University of Haifa, Haifa; Reichman University, Herzliya)
Tracking Attentional Shifts Between External Sounds and Internal Bodily Sensations
Using Auditory Steady-State Responses, Alpha Oscillations and Heartbeat Evoked
Potentials
Chairs:
Rosa Christine Grossmann and Paul Steinfath (MindBrainBody;, MPI CBS, Leipzig)
12:00 — 13:00 | Lunch Break
13:00 — 14:20 [ Sponsor Workshops

Emma Bailey and José Naranjo (NIRx)
Towards high-density fNIRS with our cutting-edge NIRx technology

Sarah Higgins and Christoph Aurnhammer (Mentalab)
Introducing Hypersync: Unifying Brain, Body, and Environmental Signals

Filip Rakas and Matija Milosevic (mBrainTrain)
Practical Hyperscanning: From Setup to Analysis-Ready Data

Chairs:
Eva de Poi and Kamil Kilic (MindBrainBody, MPI CBS, Leipzig)




14:20 — 15:20

Keynote Lecture 2

Ulrike Bingel (University Medicine Essen, Essen)
Mind over matter: how expectations shape health and treatment outcomes

Chairs:
Hadas Okon-Singer (University of Haifa, Haifa, MPI CBS, Leipzig) and Felix
Klotzsche (MindBrainBody, MPI CBS, Leipzig)

15:20 — 15:40

Coffee Break within Poster Session C

15:20 - 16:20

Poster Session C
Posters No. C01-C36

16:20 -17:20

Poster Session D
Posters No. D01-D36

17:20 — 18:20

Virtual Poster Sessions (Lecture Hall)
Virtual

Poster Session V
Posters No. V01 — V20 (2-minutes recordings)

Chairs:
Maria Azanova and Niklas Kroner-Weigel (MindBrainBody, MPI CBS, Leipzig)

18:45 — 21:30

Social Evening (Optional)

Restaurant GRAND BAR
Oranienburger Strafie 33-34, 10117 Berlin-Mitte
Menu with a Soft Drink 18,50 EUR




Wednesday, March 11, 2026

09:00 - 10:00

Keynote Lecture 3

Tina Lonsdorf (Bielefeld University, Bielefeld)
Early Adversity, Learning, and neuronal circuits underlying responses to
environmental threat signals

Chairs:
Vadim Nikulin and Emma Nesbit (MindBrainBody; MPI CBS, Leipzig)

10:00 - 10:30

Coffee Break

10:30 — 12:05

Panel 3: Presentations by 6 Participants

5-min break

Sophia Forsberg Tibblin (Basque Center on Cognition, Brain and Language, Donostia)
Breath-hold—induced cerebrovascular reactivity mirrors resting-state networks

Shervin Safavi (Dresden University of Technology, Dresden)
Body homeostasis shapes neural and behavioral dynamics of embodied artificial neural
networks

Sahand Farmand (King's College London, London)
Multi-Level Approach to Discover Exercise-Mimetic Compounds

Felix Kleinschroth (University of Freiburg, Freiburg)
Cognitive learning induces early structural plasticity captured by T1-weighted MRI

Vedia Durmaz (Bilkent University, Ankara)
Indoor Daylight as a Neuroarchitectural Driver of Affective Comfort in Residential
Living Room for Older Adults

Sushma Kumari (Berlin School of Business and Innovation, Berlin)
Remembering to Remember: The Role of Emotion and Cognitive Load on Prospective
Memory in Young Students

Chairs:
Elias Reinwarth, Kim Hoffmann and Asli Akdeniz (MindBrainBody, MPI CBS, Leipzig)

12:05 - 13:00

Lunch Break

13:00 — 14:00

Special Talks

Antonio Criscuolo (Maastricht University)
Intra- and inter-individual variability in body-brain-behavioral rhythms: an ongoing
multimodal study with smart wearables

Marta Gerosa (MPI CBS, Leipzig; Berlin School of Mind and Brain, HU, Berlin)
Jointly advancing the reproducibility of peripheral physiology analysis: the Brain-Body
Analysis Special Interest Group (BBSIG)

Chairs:
Alina Studendova and Alexandros Kastrinogiannis (MindBrainBody, MPI CBS, Leipzig)

14:00 — 14:30

Coffee Break

14:30 — 15:30

Keynote Lecture 4

Julian Thayer (University of California, Irvine CA)
Breathing is Fundamental: A Mind/Brain/Body Perspective

Chairs:
Lioba Enk and Tim Paul Steinfath (MindBrainBody, MPI CBS Leipzig)

15:30 - 16:00

Awards and Closing Remarks

Arno Villringer (MindBrainBody; MPI CBS Leipzig)




Poster Lists



Poster Session A

Monday, 9.03.2026 at 18:45-19:45

Poster | First Name | Family Name Abstract Title
Perceptual Uncertainty on the Prairie: A Neurocognitive Case
A01 Tori Larsen Study of Plant Learning
Body and brain signalling during naturalistic learning
A02 | Suvi Karjalainen situations
Hearts That Beat Together, Bond Together: Music-Induced
A03 Dora Szabo Physiological Synchrony in Concert Audience
Decoding Graded Grip-Force Intensity from fMRI Data
Reveals a Transformation from Abstract to Effector- and
A04 | Guido Caccialupi Movement-Specific Codes prior to Execution
A05 Daniel Kluger Respiration as a dynamic modulator of sensory sampling
Toumaleu Verbal tone and proximity in virtual police encounters affect
A06 Farelle Siewe arousal and defensive behavior
Computational markers of uncertainty sensitivity as predictors
A07 | Ondrej Zika of longitudinal changes in anxiety
A08 Einav Gozansky Multisensory Integration in chronic low-back pain
Disembodiment and Ingratitude: Examining Interoception and
Gratitude as Mechanisms in the Relationship Between
A09 Emrullah Ecer Attachment Avoidance and Well-Being
Brain-Body Interactions in Auditory Perception: How
Environmental Unpredictability Shifts Processing Toward
A10 Hassan Al-Turany Internal Bodily Signals
Behavior Follows Sequential Attentional Dynamics in Visual
Cortex: Early Stimulus-Driven Feature-Based Selection
A11 Christopher | Gundlach Precedes Top-Down Selection
A12 | Withdrawn
A13 Nina Beck Neuronal Dimensions Underlying Representations in LOTC
Feasibility and Preliminary Effects of a Preschool Sport
Program on Stress Regulation: HRV, Cortisol, Activity, and
A14 Lennart Scatturin Behavioral Outcomes
Early Childhood Trauma and Interoception: Implications for
A15 | Ali Guvenc | Gungor Socioemotional Development and Well-Being
Dopamine-driven changes in spatio-spectral EEG patterns
A16 Eva De Poi during BCI learning
Sex and Menopause Effects on Brain Perfusion in Individuals
A17 Emily May with High Vascular Risk
Heartbeat-evoked responses in M/EEG: A systematic review
A18 | Tim Paul Steinfath of methods with suggestions for analysis and reporting

10




Poster | First Name | Family Name Abstract Title

A19 | Withdrawn

EDIA: An Open-Source Toolbox For Virtual Reality-Based
A20 Felix Klotzsche xperiments Using Unity

Embodied Reflection and Cognitive Bias: Metacognitive
A21 Dominika Stocinska Awareness and Decision-Making Heuristics

Posterior Insula Coupling with Individual Heart Rate during
A22 Ronja Brinkmann Acute Stress as a Resilience Marker?

Analysis of Essential Tremor Using an Open Online Tool:
A23 | Stela Kocbek Tremoroton

Characterizing Language Abilities in Individuals with
A24 | Lyle Tadmor Parkinson’s Disease

Interoceptive Dynamics of the Central Autonomic Network: A
A25 Elias Reinwarth Planned fMRI-HRV Analysis

Autonomic aging and the locus coeruleus: a longitudinal
A26 | Agata Patyczek perspective

Disrupted Brain—Body Integration in Frontotemporal
A27 Muireann Irish Dementia: Linking Loss of Pleasure to Compulsive Eating

Tracking Attentional Shifts Between External Sounds and

Internal Bodily Sensations Using Auditory Steady-State

Responses, Alpha Oscillations and Heartbeat Evoked
A28 | Omer Reuveni Potentials

Remembering to Remember: The Role of Emotion and
A29 Sushma Kumari Cognitive Load on Prospective Memory in Young Students

Spontaneous changes in perception are not accompanied by
A30 Lisa Stetza changes in respiration

VR-Based Mobile Pupillometry as a Robust Digital Biomarker

of Higher-Order Cognitive Functioning Across Healthy and
A31 | Andy Brendler Clinical Cohorts

Mahdiehsa Time—Frequency EEG Dynamics of Humor Insight in Social

A32 | dat Mirmohammad | Perception

Investigating neural dynamics of respiratory interoception
A33 Martina Saltafossi using MEG

Acute macronutrient intake modulates plasma tyrosine and
A34 Lara Ryan tryptophan in a time-of-day-dependent manner

And yet they do: Alpha-blocking and early stimulus
A35 Norman Forschack processing play along in a visual oddball design

Impact of Respiratory and Cardiac Phase on Sensorimotor
A36 Wenyue Liu Desynchronization of Tactile Imagery

Mind wandering gates executive control to facilitate implicit
A37 | Gébor Csifcsak statistical learning via slow-wave oscillations

Exogenous ketone supplementation reduces anxiety and

enhances competitive confidence: a randomized crossover
A38 Beatrix Keweloh trial using virtual reality
A39 Lydia Hickman Quantifying the interoceptive distraction effect

From systematic review to citation benchmark: Quantifying
A40 Lioba Enk gender parity in the heart-beat evoked responses literature

11




Poster Session B

Monday, 9.03.2026 at 19:45-20:45

Poster | First Name | Family Name | Abstract Title
Executive function in adolescents with obesity: A systematic
BO1 U. Andrea Asgeirsdottir | review and meta-analysis
Identifying Cognitive-behavioural Factors that Moderate
Anxiety and Depression: An Online Study to Measure
B02 | Alexandra Fakhri Cognitive Biases
Cardiac-cycle and stress effects on behavioral and
electrophysiological correlates of threat processing in an
B03 Leon von Haugwitz | affectively primed weapon identification task.
Robust circular cluster-based statistics for respiration-brain
B04 | Teresa Berther coupling
Catherine Shoebridge
B05 | Aoife Martin Alpha-Band Modulations Reflect Attention to Speech
Bo6 | Withdrawn
Integrating EEG, Heart Rate Variability, and Respiratory
Sasani Patterns to Predict Atrial Fibrillation in Stroke Patients: An
B07 Shamim Ghamsari Autonomic Task-Based Approach
Are there cardiac phase effects on sequential reaching and
motor imagery?
B0 | Emma Nesbit
From Threat to Safety: A Digital Mind—Brain—Body Intervention
B09 | Antje Kallweit for Chronic Nociplastic Pain (HELP)
B10 Frans Nordén Pauses in breathing predicts movement magnitude in humans
The Emotional-Cognitive Profiles in Response to Sexism and
Huynh Dieu | Well-being: A Study on the English-speaking population of
B11 Nhu To East Asian Women
The Dynamics of Blood Pressure in Active Perception - A
B12 Mascha Dagen Study Proposal
Examining the effectiveness of VR cognitive-based
mindfulness training on cognition, job stress, and job
B13 | Anna Papantoni performance
Dance Training and the Misalignment Cost in Spatial
B14 | Maria Photiou Perspective-Taking
Transcutaneous Vagus Nerve Stimulation Effects on
B15 | Tiantian Li Neuromodulatory BOLD-Activity and Sympathetic Arousal
Heart Rate Dependent Modulation of Perceptive and Cognitive
) Performance: Autonomic Challenge Versus Mechanical
B16 | Alparslan Onder Cardiac Acceleration
Cardioscapes: Using Cardiac Biofeedback Through Real-Time
Music Generation to Improve Effects of Resonance-Paced
B17 Kasté Ivanauskaité | Breathing

12




Poster | First Name | Family Name | Abstract Title
Do we mirror robots? Investigating human grip force in
B18 Mandana Sutter response to robotic hand movements
The role of working memory for mental operations on
B19 Sema Betll | Trk information in long-term memory
B20 | Sabine Bou Saba Gender Cues Influence Attribution of Cause and Effect
Respiratory coupled fluctuations in pupil size in mice and
B21 Martin Schaefer humans
Comparing the Social Brain Connectome in Humans and
B22 Cosma Rost Macaques
Reliability of subjective effects of an opioid in healthy
B23 Simon Hass volunteers
Habitual physical activity is associated with Behavioral,
B24 Wenhao Huang Autonomic Responses in Reinforcement Learning
Studying Human Emotion Circuits with Total-Body H2[15]O-
B25 | Harri Harju PET
B26 Sara Mehrhof A cognitive shift towards energy conservation in type-2 diabetes
Fine-Grained Semantic Distinctions Within Abstract Concepts:
B27 | Valmira Xharavina fMRI Evidence for Category-Specific Neural Grounding
Modulation of Neural Oscillations by Different Breathing
B28 Lena Hehemann Practices
B29 Pia Reinfeld Neural Signatures of Premature Heartbeats in Humans
Disruption of the ventral respiratory group (VRG)
neuropeptidergic tonality regulates fear and metabolic
B30 Sanutha Shetty response
Attentional allocation in multiple object tracking is not affected
B31 Sebastian Wilhelm by spatial location of objects to be tracked
Viscerally repulsive yet cognitively engaging: disgusting art as
a paradoxical embodied experience of aesthetic satisfaction
B32 Teresa Macey-Dare without pleasure
B33
A unigue developmental trajectory towards human
B34 | Christian Kliesch intersubjectivity
Decoding moral judgment in autonomous vehicle scenarios
B35 | Deniz Koc using Brain-Computer Interface (BCI).
Behavioral and Heart Rate Signatures of Confidence-Based
B36 | Johanna Prugger Pavlovian Conditioning
Interoceptive Phenomenology of Hangover: A Proof of
B37 | Natascha Steiger Concept for Bodily Mapping in Naturalistic Study Designs
B38
Memory reactivations during sleep promote learning-induced
B39 | Stella Villa neuroplasticity
Developmental Differences in How Experiential and
B40 Maria Woitow Observational Learning Shape Memory

13




Poster Session C

Tuesday, 10.03.2026 at 15:20-16:20

Poster | First Name | Family Name Abstract Title

The Science of Relearning: Exploring Educational Implications of
co1 | Oleksandra | Halchenko Bringing Conation Back and Founding Conative Neuroscience

Investigating Sensory Attenuation via electrophysiology in virtual
co2 | Gianluigi Giannini reality

Physiological Signal Integration Compensates for VR Headset
co3 | Mert Akgul Occlusion in Computer Vision-Based Emotion Detection

Respiratory adaptation to temporal regularity and its role in
Co4 | Lioba Enk somatosensory perception

Yoga as an Embodied Cognitive Technology: A Pre—Post

Investigation of Metacognitive Awareness and Emotional
co5 | Faith Marie | Sumalinog Regulation through Guided Yoga Practice

How the Mind Makes Selves: Over-Generalization From Minimal
co6 | Jan Pohl Cues

Somatosensory Evoked BOLD-Signals with Ultra-high Temporal
co7 | Sara Wesolek Resolution

Social inhibition mechanisms in Human—Robot Interaction:
cog | Katharina Kihne Effects of interaction quality

Feeling the Boundaries: Emotional and Physiological Correlates
c09 | Marie Klara | Schmidt of Event Segmentation and Memory in Childhood

The three way relationship among sleep quality, bilingualism and
c10 | Liliia Terekhina cognition: fMRI study

The effects of transcranial electrical stimulation (tES) on
Cc11 Berrin Nazif interference control: A systematic review of stimulation effects

Detection and discrimination of spatial vs temporal visuomotor
c12 | Fanni Peters incongruence

The impact of interoceptive rhythms on attentional states and
c13 | Stefan Weinhardt transitions

Habitual protein intake gates protein-related tyrosine impacts on
c14 | Eva Frohlich memory
c15 | Withdrawn

Conscious perception of electrical and mechanical
c16 | Rosa Grol3mann somatosensory stimuli

Wanna know what your participants really feel when watching
c17 | Francesca | Malandrone movies? Meet AffectTracker 2D

Interoceptive flexibility task: quantifying costs for switches to
c18 | Mathilde Aursand interoceptive attention from external vs. internal states

Functional connectivity in patients with treatment-resistant
c19 | Malgorzata | Rotkiewicz depression: Implications for transcranial magnetic stimulation.

A Bayesian Multivariate Analysis for Breathing Interventions:

Investigating the Impact on Anxiety, Interoception and Heart
c20 | Robin Devillers Rate Variability

Conditioned Fear Generalization Across Modalities: Behavioral
c21 Riccardo Bianco and Magnetoencephalographic Correlates

14




Poster | First Name | Family Name Abstract Title
Predictive Coding Differences and Distractor Interference: An
c22 | Yun Wai Foo Eye-tracking Study in Autism Spectrum Disorder
Cortical-subcortical networks of response inhibition in
c23 | Juliette Vivien Parkinsonian patients with DBS.
c24 | Victor Vila Ramirez A naturalistic approach to interoception and visual perception
c25 | Withdrawn
Shieun Pupil-Linked Noradrenergic Activity Couples with Cardiac
c26 | (Angela) Seo Deceleration During Fear Learning
Adolescent Body Mass Index trajectory predicts adult
c27 Min Pu depression, brain reward sensitivity and eating behavior
Quieting the Predictive Mind: From Disrupted Emotional
c28 | Valeria Becattini Processing to Equanimity
C29 Maria Azanova An Analytical, Closed-Form Power Correction for Trial Averaging
Learning Under Uncertainty as Inference Over Latent Structure -
c30 | Julia Benita | Senfft Belief Updating and Action Selection in Dynamic Environments
c31 | Teja Rebernik Speech breathing in action: effect of age and task complexity
Revealing Beta Burst Waveform Diversity with a Topological
c32 | Kamil Kilic Approach
Emotion Regulation and Self-Referential Processing in Epilepsy
c33 | Valérie Nickels and Functional/Dissociative Seizures
Cc34 | Boutheina Korchani Do confidence computations rely on post-decisional evidence?
Understanding Neural Dynamics of Action Words, Abstract
c35 | Seyda Ozturk Verbs, and Motor Execution in EEG-Based BCI
Why Direct Translation Is Not Enough: Improving ECAS Spelling
c36 | Aylin Alenabi Tasks for Reliable Cognitive Screening in ALS

15




Poster Session D
Tuesday, 10.03.2026 at 16:20-17:20

Poster | First Name Family Name Abstract Title
D01 Matthias Guggenmos Temporal dynamics of the left-side bias in face perception
Musical Neurofeedback, Mystical Experience, and Autonomic
D02 Jason Snell Regulation in an Ambient Listening Paradigm
Phenomenological control of bodily sensations and heart rate
D03 Alois Toussaint variability
Implicit Expectations: Neural Evidence for Reward Pavlovian
D04 Chloé van Steenoven | Conditioning
Temporally parallel facilitation of same-colored objects
D05 Sebastian Wehle beyond spatial selection
Multidimensional physiological states underlie infant visual
D06 Jeremy Borjon attention during natural vision
ECG Signatures of High-Ventilation Breathwork: Novel
D07 Lana Porter Methods for Assessing Cardiac Dynamics in Altered States
Carlotta
D08 Isabella Zona Cognitive sources of the left digit bias
Speech as a Window into Early Motor Dysfunction in
D09 Tabea Thies Parkinson’s Disease
The Effects of Partial Sleep Deprivation on Mind Wandering,
D10 Steffen Aasen Executive Performance and Affect
Validating Deepfake Realism: Linking Computational Metrics
D11 Anna Melnik of Image Quality to Human Perception and Brain Responses
Investigating interventions for sustainable decision-making in
D12 Aureen D'Souza large groups
Off-task interference disrupts external and internal attention
D13 Sam Verschooren differentially over time
Understanding social approach-avoidance behavior in autism
D14 Rong Wang under the active inference framework
D15 Tilman Stephani EEG correlates of tickle perception in humans
MOBILE MULTIMODAL LAB: An Open-Source, Low-Cost
D16 _ and Portable Laboratory for the study of Multimodal Human
Vo7 Davide Ahmar Behavior
Cognitive Reserve and Interoceptive Correlates of Visual
D17 Ali Guvenc | Gungor Interpretation Difficulties After PCA-MCA Stroke
Urban Chronotypes: Visual Attention Patterns Across Safety
D18 Christos Grapas and Circadian Contexts in Human-Environment Coupling
Freezing Your Hand: Moderate Manipulation to
Somatosensory Feedback Does Not Affect Arbitrary
D19 Yu Hei Shum Intentional Actions
Anna- BOLD Long-Range Temporal Correlations Reflect Changes in
D20 Thekla Jager Language & Depression Across Intensive Aphasia Therapy

16




Poster | First Name | Family Name Abstract Title

Detabooing in Women’s and Gender-Diverse Brain Health: A

Participatory Mapping of Lived Experience, Research, and
D21 Emily May Clinical Priorities

Cardiac Phase Modulation of Near-Threshold Tactile
D22 Sangjoon Woo Detection
D23 Jaime A Riascos-Salas Inner speech BCI: turning action words into control signals.

Effects of voluntary action and tactile sensation on the “self”
D24 Anne Felsenheimer in self-touch

Tracking Interpersonal Distance During Virtual Reality
D25 Nikita Karuzin Interaction Using Alpha-Band EEG Activity

Brain mechanisms underlying the modulation of heart rate
D26 Simon Guendelman variability when accepting and reappraising emotions.

Investigating Interindividual Neurophysiological Synchrony

during Natural Conversation: A Hyperscanning EEG-ECG
D27 Fivos lliopoulos study

Mapping the Felt Body with Al: Interoceptive Experience
D28 Micah Allen Across 40,000 Drug Narratives

Neural Correlates of Hierarchical Predictive Processing in
D29 Jonathan Buchholz Perception of Psychosis-Prone Individuals

Understanding heart-brain interactions across the menstrual
D30 Jana Fehring cycle in a dense-sampling MEG study

Emotional Diversity Matters: The Associations of Emotional
D31 Aleksandra | Piejka Bandwidth with Depressive Symptoms and Loneliness
D32 Withdrawn

Geometric Hyperscanning: A Riemannian Framework for
D33 Nicolas Hinrichs Inter-Brain Dynamics During Social Interaction

A novel method for modeling tonic and phasic pupil dynamics
D34 Matthias Mittner in humans

Mapping changes in breathing patterns to cognitive
D35 Lucas Naranjo processes

Tracking the Eyes, Tracking the Truth: How 3D VR Lineups
D36 Alexandros | Kastrinogiannis | Transform Eyewitness Recognition?

17




Jyotirmaya | Satpathy Cognitive Scan on C. Elegans in Decision Making Behaviour
Maria Can Predictive Models of Cognition Explain Attention? A
Luiza lennaco Critical Examination

Backward Optic Flow and the Limits of the Mnemonic Time-
Reyhan Unver Travel Effect in Professional Swimmers

From Suppression to Recovery: How Self-Silencing Shapes

Physiological and Emotional Responses to Boundary
Bogna Bylicka Violations

Integrating Multi-Channel EEG and Machine Learning for Early

Detection of Neurodegenerative and Neurodevelopmental
Kunjalik Sarkar Disorders

EEG decoding of identity, familiarity and gender from faces in
Daniel Pumo autistic adults with high and low identity recognition skills

The Steeper 1/f Slope of MEG Power Spectrum is Associated

with Stronger Gamma Synchrony in the 40-Hz Auditory
Daniel Borek Steady-State Response

Negativity Bias in Long-Term Memory: The Role of Acoustic
Eda Demir Roughness and Emotional Ambiguity
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Keynote Lectures Abstracts

Opening Keynote Lecture: Karl J. Friston
University College London, London

The physics of affordance

How can we understand ourselves as sentient creatures? This presentation uses the free energy
principle to furnish an account in terms of active inference. First, we will try to understand
sentience from the point of view of physics; in particular, the properties that self-organizing
systems—that distinguish themselves from their world—must possess. We then rehearse the same
story from the point of view of a neurobiologist, trying to understand functional brain architectures.
The narrative starts by casting life—or self-organization—as an emergent property of any
dynamical system that possesses a Markov blanket. This conclusion is based on the following
arguments: if a system can be differentiated from its external milieu, then its internal and external
states must be conditionally independent. Crucially, this equips internal states with an information
geometry, pertaining to probabilistic beliefs about external states. In short, internal states will
appear to infer—and act on—their world to preserve their integrity. This leads to a Bayesian
mechanics, which can be neatly summarized as self-evidencing. In the second half of the talk, we
will unpack these ideas using simulations of Bayesian belief updating in the brain and relate them
to predictive processing and how we respond to affordances in our world.

Keynote Lecture 1: Sonja A. Kotz
Maastricht University, Maastricht, The Netherlands

A comparative and translational brain (-body) perspective on time and
rhythm processing

In a continuously changing environment, we rely on prior knowledge (when and what) to evaluate
actual against expected sensations (predictions) and adapt to mismatches between these sensations.
These processes are likely shaped by both internal (body) and external expectation. We are likely
not the only species that makes use of such predictions to shape how we act in and perceive the
world. Likewise pathological changes in the system(s) supporting predictions and their updating
can provide causal evidence on how aberrant predictions alter actions, perceptions, and cognition.
I will present animal and human studies, focusing on the temporal dimension of predictions, to
showcase the critical contribution of cortico-cerebello-thalamo-cortical circuitry in maintaining
and adapting predictions, taking an evolutionary perspective.
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Keynote Lecture 2: Ulrike Bingel

University Medicine Essen, Essen

Mind over matter: how expectations shape health and treatment outcomes

In this presentation, Ulrike Bingel will discuss the complex psychoneurobiological mechanisms
underlying placebo and nocebo effects. Drawing on behavioral paradigms, pharmacological
modulation studies, and advanced neuroimaging approaches, she will demonstrate how
expectations and prior treatment experiences—key drivers of placebo and nocebo responses—
shape clinical outcomes across a wide range of medical conditions. The talk will examine how
placebo and nocebo effects interact with active pharmacological treatments, influencing both
therapeutic efficacy and the occurrence of side effects. Particular emphasis will be placed on the
far-reaching implications of these interactions for clinical practice as well as for the design,
conduct, and interpretation of placebo-controlled randomized controlled trials. Furthermore, the
presentation will address key open questions and persistent challenges, particularly the striking
interindividual variability in expectation effects. Elucidating these mechanisms will be crucial for
deliberately harnessing beneficial placebo effects, minimizing nocebo-related harm, and
advancing truly personalized, mechanism-informed treatment strategies.

Keynote Lecture 3: Tina Lonsdorf
Bielefeld University, Bielefeld

Early Adversity, Learning, and neuronal circuits underlying responses to
environmental threat signals

Early adversity is strongly associated with increased vulnerability for mental health symptoms, yet
the underlying mechanisms remain incompletely understood. Altered threat learning has been
proposed as a key pathway, shaping emotional responses and adaptive behavior. I will present a
series of studies examines how adversity -particularly early adversity- is associated with fear
conditioning processes at a behavioral, psychophysiological, and neural level.
We first review the literature on adversity and fear conditioning, revealing rather consistently
reduced discrimination between threat and safety cues, typically driven by blunted responses to
threat cues as well as reward processing. Furthermore, we highlight open questions regarding
specificity, developmental timing, and neural underpinnings as well as constructs. To address these
gaps, we conducted a well-powered multimodal study investigating fear conditioning,
generalization, extinction and return of fear processes in relation to ACE exposure and load —
including the neural level. Consistent with the review, individuals with higher early adversity load
showed reduced threat/safety discrimination, primarily driven by attenuated responses to threat
cues. At the neural level, differences were most pronounced in striatal salience regions and evident
also in regions typically linked to threat processing. Finally, a longitudinal prospective study
examining recent adversity between assessment waves (6 month apart) revealed similar alterations
in threat learning, with converging results also at the neural level. Together, these findings suggest
that adversity is linked alterations in salience-based learning mechanisms, providing a potentially
mechanistic pathway through which (early) adversity may contribute to mental health vulnerability.
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Keynote Lecture 4: Julian F. Thayer
The University of California, Irvine

Breathing is Fundamental: A Mind/Brain/Body Perspective

The intimate connection between the brain and the heart via the vagus nerve was enunciated by
Claude Bernard over 150 years ago. Darwin in his classic book on the expression of emotion in
man and animals also stressed the importance of the vagus nerve. The neurovisceral integration
model builds on this pioneering work and revives interest in the vagus. The present talk further
elaborates the model and updates it with recent results. Specifically, I report on the results of
several studies that used biofeedback to produce large heart rate oscillations. This activation of
vagal afferents produced wide ranging effects of brain structure and function. In addition, effects
of psychological and physiological functioning were observed. Supportive evidence from recent
studies of neuroimaging, fear conditioning, attention, and executive function show that low HRV
predicts hypervigilance, poor safety learning, and inefficient allocation of attentional and cognitive
resources. In addition, the role of vagal afferents in emotion and fear extinction will be discussed.
Importantly, evidence will be presented on the potential role of HRV in resilience to poor outcomes.
HRV may provide a transdiagnostic target for the understanding of the etiology as well as the
diagnosis and treatment of a variety of mental and physical disorders.
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Sponsor Workshops

José Naranjo and Emma Bailey
NIRx

In this presentation we will highlight the novel features and distinctive advantages of high-density
(HD) functional near-infrared spectroscopy (fNIRS), and how these HD montages can be realised
in research. While classical montages in fNIRS typically use a source-detector separation of ~3cm,
HD fNIRS uses an overlapping grid of sensors to capture much richer spatial information. Through
overlapping channels, researchers can use diffuse optical tomography (DOT) to reconstruct images
of cortical activity with improved depth discrimination and better spatial resolution. This
improvement provides fNIRS recordings with a much-improved sensitivity to smaller, more focal
activations within the cortex - making it more suitable for a broader range of neuroimaging
applications. With this session, we will explore how our cutting-edge NIRx technology can be
leveraged to obtain these richer insights. We will systematically take users through the process to
develop a high-density montage - from inception to construction - and highlight the opportunities
and challenges afforded by this new strategy.

Jelena Jovanovic and Andrija Dakovic
mBrainTrain

An academic workshop focused on efficient hyperscanning methodologies, highlighting fast study
setup, minimal hardware overhead, and integrated software pipelines that merge multi-brain
signals into synchronized, ready-to-process data suitable for real-world social neuroscience
experiments.
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Sarah Higgins and Christoph Aurnhammer
Mentalab

Mentalab is a provider of mobile, wireless brain-body electrophysiology solutions. Our workshop
will introduce Mentalab Hypersync - our wireless ExG synchronization tool designed to align
brain, body, and environmental signals with sub-millisecond precision. We will examine the timing
principles that make precise, cable-free coordination possible and discuss how this system supports
robust, real-time alignment across devices and participants. Focusing on concrete research
applications, the session will cover wireless event marking for latency-sensitive paradigms,
hyperscanning for investigating inter-brain dynamics, synchronized multimodal recordings
combining EEG with peripheral physiology (e.g., EMG or ECG), and high-density 64-channel
EEG configurations. Through technical demonstrations and methodological discussion,
participants will gain a clear understanding of how Hypersync enables scalable, mobile, and
scientifically rigorous experimental designs for studying complex mind—brain—body interactions.
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Special Talks

Antonio Criscuolo

Criscuolo, A. [1], Schwartze, M. [1], & Kotz, S. A. [1, 2]
[1] Maastricht University, Maastricht, The Netherlands
[2] Department of Neuropsychology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

Introduction: Our sensory landscape features a multitude of temporally regular input streams:
there are temporal regularities in speech and music, as well as in bodily physiological activity. The
brain displays (semi-)periodic patterns of activity, too: (sensory-driven) low-frequency oscillations
in the delta-theta (1-8Hz) ranges, as well as higher-frequency activity in the alpha range (8-12Hz).
Methods: In this study, we recorded BBB activity by employing a combination of smart wearable
technologies (fitness tracker, mobile EEG, smart glasses) while 50 participants engaged in a series
of tasks ranging from resting state and listening tasks (simple and complex auditory sequences),
to spontaneous behaviors (tapping, speaking and walking). Results: We aim at assessing whether
(semi-)periodic activity in pupil dilation, breathing, walking, cardiac signals, tapping, speaking
and individual alpha may form a cross-frequency architecture characterized by a lognormal
distribution. Although less (simple and) predictable than an harmonic distribution 1, such
stochastic pattern better accommodates complex cognitive phenomena such as our sense of time,
space and memory 2. Secondly, we hypothesize that perception may fluctuate between intero- and
exteroception during listening tasks 3: i.e., the brain might dynamically switch to tune to either
cardiac or auditory input over time. Inter-individual variability in such dynamics might be
associated with individual interoceptive abilities. Discussion: While the project is currently
ongoing, the study promises to advance our understanding of how complex body-brain interactions
shape information processing and behavior. By promoting individualized and integrative research
approaches, our results may further support translational research in clinical populations
characterized by altered rhythms (e.g., Parkinson’s).
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Marta Gerosa

Gerosa, M. [1,2], Agrawal, N. [1], Ciston, A.B. [1], Fischer, A. [3], Fourcade, A. [1], Hehemann,
L. [4], Koushik, A. [1,8], Naranjo Garcia, L. [5], Neubauer, M. [1], Patyczek, A. [1], Piejka, A.
[1], Reinwarth, E. [1], Roellecke, L. [1], Shum, Y.H. [2,6], Stetza, L. [4], Verschooren, S. [1,7],
Weinhardt, S. [6], & Gaebler, M. [1,2]

Affiliations:

[1] Department of Neurology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig
[2] Berlin School of Mind and Brain, Faculty of Philosophy, Humboldt-Universitét zu Berlin, Berlin
[3] Georg-Elias-Miiller-Institut fiir Psychologie, Georg-August-Universitdt Gottingen, Gottingen

[4] Cognitive Neuroscience, Faculty of Biology, Bielefeld University, Bielefeld

[5] Active Cognition, Embodiment and Environment Lab, University of the Balearic Islands, Mallorca
[6] Department of Psychology, Humboldt-Universitdt zu Berlin, Berlin, Germany

[7] Institute for Psychology, UiT - The Artctic University of Norway, Tromsg

[8] Max Planck School of Cognition, Leipzig

Introduction: The importance of activity in organs beyond the brain, such as the heart and the
lungs, for sensorimotor and mental processes is increasingly acknowledged. Yet, analysis
workflows remain fragmented and typically rely on proprietary software, which limits accessibility
and data reuse. The Brain-Body Analysis Special Interest Group (BBSIG) is a collaborative
initiative dedicated to improving the transparency and reproducibility of peripheral physiological
data analysis, with a focus on cardiovascular and respiratory signals. Launched in December 2023,
BBSIG involves over 20 contributors from the Max Planck Institute for Human Cognitive and
Brain Sciences and collaborating institutions. Methods: We conducted systematic internal
benchmarking of leading open-source toolkits, such as NeuroKit2 (Makowski et al., 2021) and
Systole (Legrand & Allen, 2022), evaluating signal quality metrics, peak detection performance,
and computational efficiency across datasets. Based on benchmarking results, along with
interoperability and practical considerations, the best-performing functions were integrated into
modular, Python-based pipelines using Jupyter notebooks. All workflows adhere to the Brain
Imaging Data Structure (BIDS) standard to ensure consistent file organization, metadata handling,
and interoperability. Results: As of April 2025, three pipelines are publicly available on GitHub:
electrocardiography (ECG) preprocessing, photoplethysmography (PPG) preprocessing, and heart
rate variability (HRV) analysis. Each pipeline includes extensive documentation and step-by-step
tutorials to support researchers at all career stages and skill levels. Additional pipelines for
respiration preprocessing and cardiac phase analysis are currently under development for release
earlier in 2026. Discussion: By consolidating existing tools, offering best-practice guidelines, and
lowering technical entry barriers, BBSIG provides an accessible infrastructure for brain-body
research. Overall, the initiative aims to reduce “research waste”, by enhancing the efficiency of
existing open-access resources and by fostering a more collaborative and transparent landscape
for peripheral physiology analysis.
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Oral Presentation / Talk Abstracts
Panel 1

Panel 1 | Talk 1: Marie Loescher
Perceptual Reaction Times are Coupled to the Gastric Electrical Rhythm

Loescher, M. [1], Wolpert, N. [1], & Tallon-Baudry, C. [1]
[1] Laboratoire de Neurosciences Cognitives et Computationnelles, Département d’Etudes Cognitives, Ecole
Normale Supérieure, Université PSL, INSERM, Paris

Introduction: The gastric rhythm, a slow (0.05 Hz) electrical oscillation continuously generated
by the stomach, phase-synchronises neural activity across a widespread gastric network
spanning all primary sensory and motor cortices. Yet the functional relevance of this coupling
remains unknown: Does the gastric rhythm matter for perceptual behaviour? Methods: Here,
we measured the gastric rhythm with electrogastrography (EGG) in three independent, highly
distinct perceptual experiments (total N = 90): a speeded supra-threshold tactile detection task,
a self-paced visual exploration task, and an unspeeded near-threshold visual detection task. We
then used spline generalized linear modelling to flexibly uncover higher-order phase-amplitude
coupling between reaction times (RTs) and the phase of the gastric rhythm. Results: Perceptual
RTs were coupled to gastric phase across all experiments. Independently of coupling to gastric
phase, RTs were also modulated by the rhythm’s amplitude in two of the three experiments.
Coupling to gastric phase was furthermore independent from effects of cardiac and respiratory
rhythms’ rates and phases. Overall, gastric phase coupling appeared smaller than respiratory
phase coupling, but more robust than cardiac phase coupling. Discusson: By showing that the
gastric rthythm contributes to the internal state shaping perceptual variability on a scale
comparable to cardiac and respiratory rhythms, this work opens a new avenue for the
understanding of the function of gastric—brain coupling. Our results are in line with the idea
that the gastric rhythm acts as a temporal scaffold across sensory and motor cortices.
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Panel 1 | Talk 2: Hugo Sandoval

Effects of Bariatric Surgery on Brain Anatomy, connectivity and
neurocognition

Sandoval, H. [1], Clapp B [1], Clegg D [1], & O'Neill T [1]
[1] Texas Tech Health Science Center El Paso

Introduction: Lowered neurocognitive performance in obesity has been reported to affect
planning, decision making, self-control and regulation, executive function and processing
speed. Even though the exact mechanisms mediating these changes has not been deciphered,
improved cognitive performance has been observed 24 months after bariatric surgery. The
authors suggested changes in cognition may be mediated by the anatomical and connectivity
changes observed after bariatric surgery. This study evaluates changes in neural connectivity
and anatomy following bariatric surgery to determine the impact weight loss has on
neuroanatomy and function. Methods: 30 obese Hispanic women participated in the study.
Resting state fMRI, DTI, FLAIR, and routine brain MRI data was collected before, six months,
and twelve months following bariatric surgery. Radiologists evaluated the routine MRIs to
exclude underlying demyelinating disease. Volumetric analysis was performed on anatomic
data and resting state fMRI connectivity analysis was performed on the functional data. Results:
Results demonstrates a significant anatomical volume increase after surgery in the caudate
cerebellum and hippocampus. Post-operative neural connectivity was significantly increased
between the hippocampus and putamen, hypothalamus and caudate, and cingulate cortex and
caudate. Discusson: There are measurable changes in anatomy and connectivity following
bariatric surgery in areas that are associated with self-referential processing and executive
control which supports the reversibility of obesity-related neurocognitive detriment.
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Panel 1 | Talk 3: Sara Mehrhof
A cognitive shift towards energy conservation in type-2 diabetes

Mehrhof, S. [1], Fleming, H. [1], & Nord, C. [1,2]
[1] MRC Cognition and Brain Sciences Unit, University of Cambridge, Cambridge, UK
[2] Department of Psychiatry, University of Cambridge, Cambridge, UK

Introduction: Motivation plays a fundamental role in human behaviour. Dopaminergic
pathways have long been implicated in individual differences in motivation. Emerging evidence
suggests such dopaminergic mechanisms interact with metabolic processes to coordinate energy
expenditure with energy resources, thereby linking motivation with metabolic health. We ask
whether a cognitive-computational index of motivation—reliably linked to neuropsychiatric
symptoms—is altered in the context of type-2 diabetes (T2D) and treatment with a GLP-1
agonist (semaglutide). Methods: In a pre-registered experiment, we quantified computational
effort-based decision-making parameters in diabetic participants on (N=58) or off (N=54)
semaglutide treatment, matched by age, gender, physical activity, and BMI. We further matched
two groups of non-diabetic controls by age, gender, and physical activity, varying by metabolic
risk (BMI matched to T2D subjects [n=58] or BMI 18.5-25 [n=58]). Results: Groups differed
on the computational parameter of motivational acceptance bias (F(3,224)=5.025, p=.002).
Post-hoc comparisons showed the effect was driven by a lower acceptance bias in the T2D
group on semaglutide compared to both non-diabetic groups, and a lower acceptance bias in the
T2D group off semaglutide compared to low metabolic risk controls (all p<.05). Across groups,
an increase in metabolic risk predicted a decrease in acceptance bias ( =-0.129, t=-2.489,
p=.014). Results were not driven by neuropsychiatric effects: groups did not differ in
neuropsychiatric symptoms, and results were robust to controlling for antidepressant use.
Discusson: Participants with T2D showed lower motivation during effort-based decision-
making compared to non-diabetic controls, particularly when treated with semaglutide. This
shift in motivational cognition could represent a bias towards energy conservation, possibly
owning to disrupted processes of interoceptive energy allostasis. While the observed
motivational deficit in T2D mirrors that found in depression, apathy, and anhedonia, our effects
were not driven by psychiatric comorbidity. Instead, altered effort-based decision-making in
T2D may represent the cognitive manifestation of a broader energy regulation phenotype.
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Panel 1 | Talk 4: Sameer Alladin
Neurogastric connectivity is disrupted in the experience of disgust

Alladin, S.N.B. [1], Anisimova, E. [2], Attwood, A. [1], & Dalmaijer, E.S. [1]
[1] School of Psychological Science, University of Bristol, Bristol
[2] Department of Experimental Psychology, University of Oxford, Oxford

Introduction: Work on interoception, the processing of internal bodily stimuli, often focuses
on cardiac and respiratory domains. However, the stomach has been proposed to play a unique
independent role in brain-body coupling. Alterations in stomach rhythms (“proto-nausea”)
occur in response to disgust, and disgust experience could be causally related to such changes:
we have previously shown pharmacological manipulation of the stomach reduce disgust
avoidance. While previous research explored brain and stomach responses to disgust separately,
the underlying communicating mechanism remains unknown. Methods: We investigated
bidirectional brain-stomach connectivity during disgust in healthy adult humans. Participants
(N=55) were exposed to blocks of neutral and core disgust stimuli in a passive-viewing task.
Simultaneous electroencephalography (EEG) and electrogastrography (EGG) were recorded
and brain-stomach information dynamics were quantified using Granger-causality and Transfer
entropy. Self-report disgust sensitivity and facial expression landmarks were also recorded.
Results: Proto-nausea in disgust was replicated, and we found temporospatial differences in
neurogastric connectivity for disgust compared to neutral. Crucially, we found an early and
short-lived brain-to-stomach prediction, with a U-shaped profile across EEG frequency bands
A delayed and longer-lasting period reflected stomach-to-brain prediction with increases
towards higher EEG frequencies. These alterations were reflected in occipital and frontocentral
cortex increases during disgust and decreased bidirectionally over right-central regions. Self-
reported disgust sensitivity was positively related to neurogastric disruption, but only in
stomach-brain direction. Discusson: Our findings suggest that the stomach responds to disgust
elicitors due to brain-derived information, and in turn the brain is responsive to alterations in
stomach state. We argue that this reflects an adaptive system: the body (stomach) helps to
regulate the cognitive costs of maintaining disgust information in memory. That is, due to the
slow nature of the gastric rhythm, these alterations act as a reservoir for caution while an
individual assesses their environment for information about safety versus contamination.
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Panel 1 | Talk 5: Alina Studenova

Absolute post-stimulus alpha amplitude explains trial-by-trial perception
better than amplitude normalised to baseline

Studenova, A. [1, 2], Forschack, N. [3], Panagoulas, E. [1, 4, 5], Lange, L. [6], Stephani, T.
[7], Villringer, A. [1, 8] *, Vadim Nikulin, V. [1] *
[1] Department of Neurology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig
[2] Max Planck School of Cognition, Leipzig
[3] Wilhelm Wundt Institute For Psychology, University of Leipzig, Leipzig
[4] Berlin School of Mind and Brain and MindBrainBody Institute at Humboldt-Universitdt zu Berlin, Berlin
[5] Center for Stroke Research Berlin, Charité — Universititsmedizin Berlin, Berlin
[6] Center for Research in Cognition & Neurosciences, ULB Neuroscience Institute, Université Libre de Bruxelles,
Brussels
[7] Donders Institute for Brain, Cognition and Behaviour, Radboud University, Nijmegen
[8] Clinic for Cognitive Neurology, University Hospital Leipzig, Leipzig
* Shared senior authorship

Introduction: Alpha rhythm amplitude changes accompany stimulus processing, motor or
cognitive events. Studies that look into the effects of pre-stimulus alpha amplitude (Apre)
suggest that high amplitude corresponds to more inhibition in the cortex and slower behavioural
responses, while low amplitude—to disinhibition and behavioral facilitation. Studies that look
into the effects of post-stimulus alpha amplitude (Apost) report an omnipresent decrease in
amplitude, termed event-related desynchronization (ERD), which correlates with task demands
and explains intersubject characteristics. The common (and ubiquitous) method of calculation
of ERD is computing the relational change: (Apre - Apost)/Apre. In our study, we questioned
whether scaling is an essential or reasonable approach to capture neurophysiologically relevant
processing. On the one hand, if the relative change in amplitude is functionally relevant, then
the use of the formula is appropriate. On the other hand, if the level to which the amplitude
drops carries pertinent information, then the formula may conceal the true effect. Methods: We
analysed four different datasets comprising electroencephalography (EEG) data from a total of
148 healthy participants. All paradigms were somatosensory stimulation with supra- or near-
threshold stimuli applied either to fingers or to the median nerve on the wrist. We sought to
explain the detection, localisation, or discrimination performance with three predictors: either
Apre or Apost, or ERD. We performed the analysis with a two-level regression approach: first
level, running the regression for each participant, and second level, testing the first-level beta
coefficients for each predictor against zero and comparing beta coefficients between the
predictors. Results: We observed that, in somatosensory areas, Apost significantly better
explained individual detection and localisation performance than Apre or ERD. Discrimination
was not explained by any of the predictors. Discusson: We suggest that scaling post-stimulus
amplitude to pre-stimulus may not be the optimal approach to detect functionally relevant
processing.
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Oral Presentation / Talk Abstracts

Ksenia Egorova

Egorova, K. [1,2], Maaniitty, T. [1], Karpijoki, H. [1,2], Knuuti, J. [1], & Nummenmaa, L.
[1,2]

[1] Turku PET-Centre, Turku

[2] University of Turku, Turku

Introduction: Negative emotions are a risk factor for cardiovascular disease (CVD), while the
myocardial infarction is also associated with heightened anxiety, suggesting a bidirectional
relationship between emotions and somatic health. Adenosine, used in pharmacological cardiac
stress testing, induces anxiety-like bodily sensations without directly acting on the receptors in
the central nervous system, providing a model to study the influence of somatic sensations on
emotional states. We aim to examine how adenosine-induced bodily sensations contribute to
emotional experiences in subjects with versus without myocardial ischemia. Methods: Patients
underwent whole-body perfusion (15[0O]JH20) positron emission tomography (PET) scans
under resting and pharmacological cardiac stress (pCST; adenosine) for diagnosing myocardial
ischemia. We measured topographical maps of four bodily sensations as well as the emotional
and bodily states of the subjects after the scans. We compared changes in emotional and bodily
sensations between individuals diagnosed as ischemia positive versus negative. Results: We
found distinct bodily sensations and emotions induced by adenosine. We constructed a
comprehensive profile of bodily sensations and emotional states triggered by adenosine
perfusion. However, myocardial ischemia did not consistently explain the variability in
emotional and bodily responses to adenosine. Discusson: This study is a step in understanding
how bodily sensations contribute to emotional responses in healthy and disrupted circuitries
and what role somatic health plays in integrating emotional states. Future research within this
project will aim to further characterize the neural and physiological underpinnings and
variability of these responses using whole-body PET 15[O]H20 perfusion imaging.
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Ege Kingir

Kingir, E. [1, 2], Enk, L. [2, 3], Cilburunoglu, B. [2, 4], Schwiedrzik, C. M. [5, 6, 7],
Villringer, A. [2], & Wilke, M. [1, 8]

[1] Department of Cognitive Neurology, Heart and Brain Center Goettingen, University Medical Center, Goettingen
[2] Department of Neurology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[3] Max Planck School of Cognition, Leipzig

[4] RPTU University of Kaiserslautern-Landau, Kaiserslautern

[5] Neural Circuits and Cognition Lab, European Neuroscience Institute Goettingen — A Joint Initiative of the
University Medical Center Goettingen and the Max Planck Institute for Multidisciplinary Sciences, Goettingen

[6] Perception and Plasticity Group, German Primate Center — Leibniz Institute for Primate Research, Gottingen
[7] Cognitive Neurobiology, Research Center One Health Ruhr, University Alliance Ruhr, Faculty of Biology and
Biotechnology, Ruhr-University Bochum, Bochum

[8] Cognitive Neurology Group, German Primate Center, Cognitive Neuroscience Laboratory, Leibniz Institute for
Primate Research, Goettingen

Introduction: Our brains are constantly communicating with the rest of our bodies. Previous
research suggests that the state of our cardiac and respiratory signals modulates our ability to
perceive the external world. However, several studies on different sensory modalities found
differences in the cardiorespiratory states that favor perception, especially with more consistent
findings on the decrease in perceptual performance during cardiac systole in somatosensory
with respect to visual modality (Grund et al., 2022; Motyka et al., 2019; Park et al., 2014). Also,
visual and somatosensory studies report increased perceptual performance at different
respiratory phases (Grund et al., 2022; Kluger et al., 2021). Therefore, our within-subjects study
aims to compare the role of cardiorespiratory signals in visual and somatosensory threshold-
level stimulus detection tasks. Methods: We recorded EEG, ECG, and respiration signals in a
sample of non-clinical young adults (age range: 18-35) while the participants performed
threshold-level visual and somatosensory stimulus detection tasks. Each participant underwent
6 blocks of each task with 50 trials in each block (20% stimulus-absent trials). Trials consisted
of Fixation (1-2 s), Warning (2 s), Stimulus presentation, Delay (3 s), and 3-second response
windows for binary button responses on stimulus detection and decision confidence. Results:
We test the domain specificity of the cardiac phase effect and respiratory phase alignment on
perception. With an extended post-stimulus window of 3 seconds in our paradigm, we compare
the strength of respiratory phase alignment to the stimulus and response onsets to compare
respiratory tuning to perception and action, and explore the cardiorespiratory markers of
uncertainty in a post-stimulus window. Discusson: Our results from the current study will shed
light on the domain-specific and domain-general cardiorespiratory markers of perception.
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Jellina Prinsen

Prinsen, J. [1,2], May, E. [1,3,4], Villringer, A. [1,3,4] & Sacher, J. [1,3,4]

[1] Department of Neurology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig
[2] Department of Rehabilitation Sciences, KU Leuven, Leuven

[3] Clinic of Cognitive Neurology, University Hospital Leipzig, Leipzig

[4] Max Planck School of Cognition, Leipzig

Introduction: Across the menstrual cycle, women show systematic shifts in cardiac autonomic
state, with higher resting heart rate and reduced parasympathetically mediated heart rate
variability in the luteal phase. Progesterone peaks mid-luteal and is a plausible driver of these
peripheral changes and may also influence cortical processing of cardiac signals. It remains
unclear whether cycle-related autonomic fluctuations are paralleled by altered cortical
processing of the heartbeat, indexed by the heartbeat-evoked potential (HEP). Methods: We
tested 55 naturally cycling, premenopausal women (aged 20-35 years). Each participant
completed two 10-minute simultaneous resting-state ECG—EEG recordings in precisely defined
cycle phases: mid-follicular and mid-luteal, with randomized order. Saliva samples were
collected to characterize endogenous hormone fluctuations. Cardiac outcomes included heart
rate, vagally mediated HRV (RMSSD), and systolic/diastolic blood pressure. Within-subject
phase differences in cardiac metrics were tested using linear mixed models with a random
intercept per participant. HEPs were computed from EEG epochs time-locked to the ECG R-
peak and evaluated across 64 electrodes within 200—600 ms post R-peak using cluster-based
permutation testing. Results: Within-subject comparisons confirmed higher resting heart rate
in the mid-luteal versus mid-follicular phase (+3.65 bpm + 8.87; F(1,39.091)=7.66, p=.008) and
lower RMSSD (F(1,41.629)=4.54, p=.039), with no significant phase differences in systolic or
diastolic blood pressure (all p>.05). For HEPs, cluster-based permutation testing revealed a
significant early positive cluster (p=.049; 208-228 ms; 5 channels) and a trend-level later
negative cluster (p=.056; 548-564 ms; 5 channels). Individual differences in phase-related HEP
changes were not robustly associated with heart rate change, but the later HEP cluster change
correlated with RMSSD change (r=.332, p=.028). Results will be supplemented with
preliminary analyses investigating associated phase-related differences in behavioral cardiac
interoception. Discusson: Menstrual-cycle phase shifts both peripheral cardiac autonomic state
and cortical heartbeat-evoked responses, with selective coupling to vagal HRV dynamics. These
within-woman hormonal dynamics may be a key but under-modelled contributor to reported
sex differences in cardiac interoception and could help explain poorer — yet hormonal state-
dependent — cardiac interoceptive performance in women.
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Introduction: Interoception—the processing of internal bodily stimuli—has emerged as a central
construct in psychiatry, yet poor convergent validity among paradigms has caused debates on a
replication crisis of the field. We argue that the perceived unity of interoceptive concepts is an
illusion masking the heterogenous definition across sub-domains. Methods: To map the
conceptual evolution of interoception, we utilised natural language processing to extract topics
from a century of publications on brain-body interactions. We conducted disproportionate
stratified random sampling on full corpus using Neyman allocation to mitigate recency bias,
and employed dynamic topic modelling (BERTopic) on a corpus of 1,182 peer-reviewed
articles. Post-hoc metrics such as topic coherence were also calculated to quantify the changes
of topic profiles over time. Results: We found that early studies were sparse until the
exponential volume growth in 1980s. Early topic evolution followed a linear pattern, treating
interoception as a marginal concept instrumental to various other fields (“hypnosis” and
“reflexes”). Between the 1960s and 2000s, new domains encompassing behavioural,
pharmacological, and cognitive studies emerged. However, post-2000 studies focused on
mechanistic inquiries, integrating neurobiological evidence and computational theories.
Hierarchical clustering and semantic metrics also revealed main themes centring on eating
disorders, peripheral mechanisms, and a heterogeneous mix of psychiatric disorders and
methodologies. Paradoxically, the topic coherence has significantly decreased in the recent few
years. Discusson: The results provided a quantitative description of interoception’s shift from
an instrumental to a central construct, where the diverse results from different concepts forced
a more inclusive definition of interoception. The drop in coherence metrics despite diverse
topics indicated a possible “illusory coherence” perceived by the general scientific community.
Interdisciplinary integration likely occurred with intradisciplinary fragmentation, suggesting a
broad inclusiveness risking conceptual precision. We concluded that interoception should
refocus on modality-specific mechanisms to clarify the distinction between different sub-
domains.
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[4] Department of Psychology, University of Florida, Gainesville

[5] The Data Science Research Center (DSRC), University of Haifa, Haifa

[6] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

Introduction: Flexible attentional control between external sensory inputs and internal bodily
sensations is fundamental to adaptive functioning and mental health. We leveraged the
advantages of auditory steady-state responses (ASSRs), their high signal-to-noise ratio and
ability to track allocation of attention, to investigate how attention is allocated and dynamically
shifted along the interoceptive-exteroceptive axis. By integrating ASSRs with alpha oscillations
and heartbeat-evoked potentials (HEPs), we developed a multimodal approach to track internal-
external attentional dynamics. Methods: We conducted two studies examining attention to
external auditory stimuli versus internal bodily sensations. In Study 1 (N=32), 41 Hz amplitude-
modulated tones continuously elicited ASSRs while participants directed attention either
externally (auditory target detection) or internally (breath focus) based on visual cues. By
keeping the auditory stimulus constant while manipulating only the attentional instruction, we
isolated neural signatures of resource allocation to the same stimulus under different attentional
states. Study 2 (N=34) used 40 Hz amplitude-modulated tones and introduced mid-trial
switching cues between sound and heartbeat focus, allowing us to capture the temporal
dynamics of attentional shifts. Results: Across both studies, ASSR amplitudes were higher
during exteroceptive than interoceptive attention, while alpha suppression decreased and HEP
amplitudes increased during interoceptive focus. Critically, trade-off analyses revealed that
enhanced processing in one domain corresponded with diminished processing in the other,
indicating competitive resource allocation. Study 2 demonstrated that these measures track the
full cycle of disengagement and reengagement during attentional switching. Discusson:
Auditory exteroceptive and interoceptive attention draw from shared attentional resources. This
work provides tools for continuously tracking how attention is allocated and switched between
internal and external domains, with implications for understanding attentional mechanisms in
psychopathology and interventions targeting internal-external attentional control.
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[3] Department of Cognitive Neuroscience, Faculty of Psychology and Neuroscience, Maastricht University,
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[4] Ikerbasque, Basque Foundation for Science, Bilbao

Introduction: Resting-state networks (RSNs) derived from BOLD fMRI are central to our
understanding of the brain’s large-scale functional architecture. However, accumulating
evidence indicates RSN-like BOLD spatiotemporal patterns can be driven by non-neuronal,
systemic physiology. Methods: We examined whether heterogeneous cerebrovascular reactivity
(CVR) responses to arterial CO, can generate RSN-like patterns in BOLD data at the individual
level. We analyzed densely sampled, multi-echo fMRI data (3T Siemens PrismaFit scanner, 64-
channel head coil) from six subjects across ten sessions, combining resting-state (RS) runs with
a breath-hold (BH) paradigm and end-tidal CO, recordings. Subject-specific RSNs were
identified via FSL Melodic group ICA of all RS runs per subject in anatomical T1-w space.
Hierarchical clustering of all subjects’ independent components in MNI152 space generated
seven shared canonical networks (default mode, frontoparietal, dorsal attention, sensorimotor,
three visual). Each BH run was decomposed using multi-echo ICA (tedana). Components
exhibiting high spatial correlation (identified via scikit-learn IsolationForest outlier detection)
with a subject’s own RSN maps were classified as RSN-like. Their temporal correspondence to
CO, changes was assessed via correlation with a lag-adjusted PetCO,hrf trace and the relative
power in the main frequency and first two harmonics of the BH paradigm. Results: RSN-like
components showing considerable cross-correlation with the PetCO,hrf traces and high spectral
power at the BH frequencies were seen across subjects and sessions. Discusson: These findings
are consistent with previous studi”s do’umenting non-neuronal physiological RSN-like
spatiotemporal patterns in BOLD fMRI and establish that a fundamental vascular mechanism,
CVR, can be spatially organized into patterns closely resembling multiple canonical RSNs on
the subject level. RSN patterns described in BOL’ fMRI studies, typically interpreted as
neuronally driven, may reflect both neurovascular coupling and non-neuronal physiological
processes (separately or in varying overlapping, interacting, mixtures). Given that altered RSNs
are increasingly recognized as markers of neurological and psychiatric disorders an accurate
interpretation Is critical.
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* Equal contribution

Introduction: Survival in complex environments requires the brain to integrate interoceptive
signals with exteroceptive cues to guide behavior, creating a “brain-body” loop that regulates
homeostasis and balances the metabolic costs of movement with foraging. While the
importance of this loop is recognized, the exact neural mechanisms connecting internal states
to behavioral control remain unclear. To address that, instead of biological recording, we
leverage artificial neural networks (ANNs) as an in-silico testbed. Methods: We developed
embodied ANN agents controlling quadrupedal robots in a physics-based simulation. Unlike
standard reinforcement learning agents motivated by external rewards, these agents were
trained to minimize deviations of internal physiological variables from a homeostatic setpoint.
We analyzed the emergent neural activity to identify functional subpopulations and conducted
targeted in-silico lesioning to test their causal necessity for survival. Results: Training ANNs
for homeostasis reveals a functional neural population that modulates foraging behavior in
response to nutrient levels. The agent learns to adapt its foraging behavior according to internal
state, suggesting that homeostatic regulation shapes core behavioral traits. Interestingly, in line
with rodent studies, we observed that foraging behavior was modulated by satiety state:
moderate hunger triggered vigorous exploration in the area, whereas extreme energy deficits
induced a “torpor-like” state characterized by minimal movement to conserve metabolic
resources. Lastly, neural analysis identified distinct functional clusters selectively encoding
movement velocity, internal state, and action-inhibition. Causal experiments revealed that
ablating “action-inhibitor” neurons abolished the adaptive torpor response, preventing
necessary energy conservation. Conversely, silencing internal-state neurons disrupted the
transition to active foraging during starvation, leading to maladaptive inactivity. Discusson:
Our model shows how homeostatic and physiological rewards drive adaptive, survival-focused
behavior. The coupling between nutrient levels, velocity, neural dynamics, and exploration
highlights the role of internal states in cognition and neural activity. These findings provide a
new framework for exploring brain-body interactions and embodied intelligence.
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Introduction: Physical exercise has been shown to enhance cognitive function. Meanwhile,
rodent studies suggest this may occur through exercise-induced increases in hippocampal
neurogenesis—the generation of new neurons that support hippocampal-dependent cognition.
However, the relevance of this mechanism in humans, and its direct impact on cognition and
mental well-being, remain unclear. This study examines the effects of physical exercise on these
outcomes, focusing on the potential mediating role of hippocampal neurogenesis, while aiming
to discover exercise-mimetic compounds, using a transcriptional approach. Methods: In our
randomised exercise trial (n = 52), participants were assigned to exercise or control groups for
three months. Cognitive tests targeting hippocampal-dependent cognition and questionnaires
assessing mental and physical well-being were administered at baseline and endpoint. Serum
collected pre- and post-intervention was applied to human hippocampal progenitor cells in an
established in vitro parabiosis assay for cellular phenotyping. RNA sequencing of these cells
was conducted to identify exercise-induced transcriptional changes, followed by connectivity
mapping and drug-repurposing analyses to pinpoint compounds eliciting similar molecular
signatures. Results: Three months of exercise significantly improved mood and mental well-
being (p < 0.05). Cognitive outcomes revealed a heterogeneous response, with some
participants showing cognitive improvements (responders), while others exhibiting no change
or even worse outcomes (non-responders). Functional enrichment analysis of hippocampal
progenitor cells exposed to serum from responders showed upregulation of genes and pathways
related to muscle development, collagen formation, and stimulant responsiveness compared to
controls. Connectivity mapping and drug-repurposing analyses identified 8 compounds with
connectivity scores >90, inducing exercise-like transcriptional signatures. Discusson: Exercise
enhanced mood broadly, but cognitive outcomes differed, indicating individual variability in
neurobiological responsiveness. The distinct transcriptional profile triggered by responder
serum suggests peripheral signals may shape hippocampal plasticity. Identification of exercise-
mimetic compounds underscores the therapeutic potential of targeting these pathways to
support individuals who do not naturally exhibit cognitive benefits.
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Introduction: Neuroplasticity, the brain’s capacity for functional and structural changes
following a learning experience, allows humans to adapt behavior and form new memories.
Recent studies have shown that repeated encoding and retrieval in an object—location learning
task induce rapid learning-related plasticity in the parietal cortex, detectable as early as 90
minutes after learning using DW-MRI. However, it remains unclear whether comparable
learning-related changes can be detected over time using T1-weighted MRI. Methods: In the
present study, we integrated structural MRI from three studies comprising 197 participants to
assess the time course of learning-related plasticity following an object-location learning task.
Participants either completed the learning task or were assigned to a no-task control condition,
with both groups undergoing T1-w MRI at baseline, two hours, and 12 hours after learning or
the corresponding time points (two within-subject and one between-subject design). Gray
matter volume (GMV) changes were analysed using voxel-based morphometry. Results: We
observed an increase in GMYV, reflecting learning-induced plasticity, between baseline and two
hours after learning in the parietal cortex, lateral occipital cortex, and cerebellum. However,
these early GMV increases were transient and returned to baseline 12 hours post-learning. In
addition, post-learning GMV changes in parietal cortex were linked to how well participants
retained the memory, such that greater GMV decreases were associated with poorer retention,
whereas more stable or increased GMV were observed in participants with better retention.
Discusson: Together, our findings demonstrate that T1-w MRI is sensitive to rapid but transient
learning-related structural plasticity following cognitive learning. Early structural changes in
parietal regions are behaviorally relevant, as their stabilization is associated with better memory
retention, highlighting dynamic post-learning processes in human memory formation.
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Introduction: Indoor daylight has become a key factor influencing occupants’ quality of life,
particularly for older adults who spend most of their time indoors. The neuroarchitectural field
emphasizes that age-related physiological and cognitive changes increase older adults’
sensitivity to environmental conditions. This concern is most prevalent in urban environments
due to the limited availability of indoor daylight. While these issues have been researched for
public places, the neuroaffective impact on the residential environment remains underexplored.
That is why this study investigates how indoor daylight conditions affect positive and negative
affect in residential living rooms of older adults in Ankara, Tiirkiye. Methods: The data were
collected through an in-person survey of four sections, involving 42 participants aged 65 and
above who lived in their own homes in Ankara, Tiirkiye, for more than 1 year. The sections
consist of demographic questions, the Visual Comfort Scale, the Indoor Luminous Comfort
Questionnaire, and the Positive and Negative Affect Schedule (PANAS). Multiple linear
regression and independent-samples t tests were used as statistical analysis. Results: The
findings revealed statistically significant relationships between “room orientation” and window
area” with occupants’ comfort. Evenly distributed daylight condition was positively associated
with positive affect, including feelings of being “proud” and “inspired” . In contrast, insufficient
and excessive daylight conditions showed negative associations with comfort and was
positively related to negative affect, including “irritable,” “nervous,” “jittery,” “afraid,” and
“upset”. Additionally, the duration of residential tenure significantly influenced both positive
and negative affect in relation to indoor illuminance levels. Discusson: The study has potential
implications for the neuroarchitectural field by highlighting daylight as a key neuroarchitectural
driver in creating a comfortable residential environment for older adults. Additionally, the
study’s findings show that a well-lit indoor comfort, and support healthy aging, thereby creating
healthier and more supportive residential environments.

» <«

41



Sushma Kumari

Sushma Kumari
[1] Berlin School of Business and Innovation, Berlin

Introduction: The present study was an attempt to investigate the effects of emotional valance
of the stimulus and cognitive load on prospective memory task performance. Prospective
remembering or prospective memory is a relatively newer area of research in cognitive
psychology. Methods: A total of 120 participants were equally divided into three conditions
namely control, experimental condition 1, and experimental condition 2. Participants under
control condition received a string of letters displayed on the computer screen. Their task was
to judge whether the string of letters are words or non-words. The prospective memory task was
to press a target key whenever a specific neutral target word appeared on the screen as a letter
string. Six levels of cognitive load were applied by increasing the number of words to be
remembered from one to six. Participants under experimental condition one and experimental
condition two followed the same procedure as of control condition participants except that the
target words to be remembered were positive and negative words respectively. Results: Results
of the study revealed significant effects of stimulus valance and cognitive load on prospective
memory. Participants under positive valance condition performed better on prospective memory
task followed by neutral and negative valance condition. Also increase in cognitive load
resulted in decreased prospective memory performance. Discusson: A significant interaction
between valance and cognitive load, however, demonstrated that the beneficial effects of
positive valance over negative valance are seen only under high cognitive load conditions.
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Perceptual Uncertainty on the Prairie: A Neurocognitive Case Study of Plant
Learning
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Introduction: That mushroom could kill you, and that plant could burn, but do you know who
is who in the forest? Learning how to wade through ambiguous green leafy environments may
seem like an ancient skill, but with this novel paradigm we utilize plant learning as a
neurocognitive case study to investigate learning under perceptual uncertainty. Methods: We
utilize a predictive coding perspective to build behavioral models that explain how people learn
to identify a plant they have never seen before from images with high or low perceptual
uncertainty. We use a combination of a Hierarchical Gaussian Filter perceptual model (belief
updating), and a binary Softmax response model (decision making). Many studies have built
similar models, but none had included a modulatory parameter for uncertainty at both the
perceptual and response level. Results: While we hypothesized that perceptual uncertainty
would modulate learning at both levels, our study found that while belief updating of the
perceptual model is modulated by uncertainty, the decision making through in the response
model is not. While attempting to characterize learning strategies for new plant learners, we
also did not find any differences between those who start in a high vs. low uncertainty condition.
Discussion: Overall, our study provides proof-of-concept for an ecologically valid task
involving learning under perceptual uncertainty, with promising implications for future work
seeking to build more complex experimental stimuli and enrich conditions for computational
modeling analyses. Beyond enhancing ecological validity, our study also sheds light on a dying
knowledge form and asks how we all might use it to our benefit moving forward.
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Introduction: A central challenge in supporting learning and designing effective learning
environments is understanding individual differences in learning experiences. However, despite
growing interest in examining learning experiences in naturalistic contexts, hypothesis-driven
or theory-guided studies that combine neuroimaging and psychophysiological recordings
remain scarce. In this study, we investigated how students’ and instructors’ cardiac and brain
activity vary across different phases of a naturalistic learning situation as well as across tasks
with varying levels of difficulty., Methods: Electroencephalography (EEG) and
electrocardiography (ECG) were combined to simultaneously measure oscillatory brain
activity, heart rate, and heart rate variability in interactive technological learning environments,
including simulators and virtual reality. The naturalistic learning situations consisted of rest,
task, instruction, and feedback phases. A total of 12 student-instructor dyads in aviation (n = 6
dyads) and forestry (n = 6 dyads) participated in the study. Results: Our findings indicate that
both students’ and instructors’ heart rate, heart rate variability, and oscillatory brain activity
vary systematically across behaviourally and pedagogically meaningful phases of the
naturalistic learning situation. Despite inter-individual differences in baseline levels of cardiac
and brain activity, all students and instructors showed similar variation of cardiac and brain
activity across the progression of the learning situation. Discussion: This study demonstrated
that it is feasible to capture robust and reliable indicators of processes reflecting learning
experience from cardiac and brain activity in naturalistic contexts. Furthermore, the findings
indicate that both students’ and instructors’ heart rate, heart rate variability, and oscillatory brain
activity vary systematically across the progression of naturalistic learning situations. Overall,
the findings of this study enhance our understanding of how body and brain activity vary during
naturalistic learning situations, both within and across individuals, thereby shedding light on
the nervous system determinants underlying individual differences in learning experiences.
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Introduction: Joint music making can induce physiological synchrony (PS), fostering social
bonding and group cohesion. Although PS has also been observed during passive music
listening, it remains unclear whether it produces comparable social outcomes or how it relates
to distinct autonomic pathways. This study examined music-induced PS in a classical live
concert audience and its associations with perceived closeness and prosocial behavior.
Methods: Audience PS (N = 24, Mage = 24.1, 71% female) was operationalized as heart rate
variability (HRV) synchronization. Dyadic cross-wavelet power analyses quantified time- and
frequency-resolved PS across four HRV bands reflecting different autonomic influences. We
investigated concert-related changes in PS, effects of audience variables (self-rated musical
absorption, musical expertise, seating distance) and associations with perceived social
closeness and donation behavior. Results: Upper high frequency (UHF, period: 2—4 sec) PS,
indicative of rapid fluctuations in vagal activity and immediate autonomic reactivity, was
significantly elevated during the concert compared to baseline, whereas PS in lower-frequency
bands, reflecting slower autonomic cycles, peaked mainly at baseline. UHF-PS predicted
greater perceived closeness to the orchestra and higher donations, while PS in lower-frequency
bands predicted audience closeness. Audience variables dynamically modulated PS across
events. Discussion: These findings demonstrate that music-induced PS operates in a frequency-
specific manner, translating into socially meaningful outcomes. Distinct autonomic pathways
may support different aspects of social alignment, warranting further investigation. By linking
time- and frequency-resolved HRV synchronization to autonomic function, audience variables,
and social bonding in a naturalistic concert setting, this study highlights how shared
physiological responses to music can facilitate social cohesion.
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Introduction: Motor planning entails a transformation of neural-representations, from abstract
motor goals (representing intended action-outcomes independent of any effector, i.e., the body-
part executing the action) to effector-specific movement plans. fMRI-studies have shown that
parametric variations in parietal activity-patterns reflect the encoding of intended force-
intensities in effector-specific brain-regions, even before detailed movement-parameters are
specified. However, how these intended force-intensities are initially represented in an abstract,
effector-independent format and subsequently transformed into effector- and movement-
specific plans remains unclear. To address this question, we employed an fMRI delayed grip-
force paradigm. Methods: Participants performed a delayed grip-force task with two delay-
periods: during the first, they maintained two of four possible force-intensities for later
execution; during the second, a cue specified which hand to prepare for each force. We applied
time-resolved support vector regression (SVR) with a searchlight approach to identify brain-
regions parametrically coding grip-force intensities across the two 6-s delays. Cross-decoding
analyses tested whether force-intensities were represented in an abstract, effector-independent
format, while temporal-generalization assessed whether activation-patterns during execution
were already present during the second delay, indicating movement-specific coding. Results:
During the first delay, above-chance decoding was observed in the precuneus (PCu), whereas
during the second delay it emerged in effector-specific regions, including the contralateral
intraparietal sulcus (pIPS/alPS), primary somatosensory cortex (S1), and dorsal premotor
cortex (PMd). Cross-decoding confirmed effector-independent coding in the PCu, whereas
temporal-generalization revealed stable representations in contralateral alPS and PMd from the
second delay through execution. Discussion: Together, these findings indicate a progressive
transformation from abstract representations of force-intensities in the PCu to effector- and
movement-specific codes in contralateral alPS and PMd. They support a two-stage model of
motor planning, in which abstract goals are progressively reformatted into concrete movement
plans. Overall, our findings provide novel evidence for abstract coding of intended force-
intensities and identify a structured sequence of neural transformations during motor planning.
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Introduction: A substantial body of evidence has put the respiratory rhythm at the forefront of
potential physiological modulators of behaviour and suggests respiratory involvement in active
sensing, including adaptation of respiratory behaviour to task timing, modulation of excitability
and arousal states, and behavioural facilitation. What has so far been missing is a direct test of
correlational findings in a dedicated predictive processing paradigm r to answer fundamental
open questions: To what extent does respiration orchestrate excitability and arousal states across
different contexts of stimulus predictability? What are the behavioural benefits of this
respiration-brain coupling? And finally, how is the facilitative coupling of brain and body
mechanistically achieved on the neural network level? Methods: We addressed these questions
using MEG (N = 30), eye tracking, and respiratory recordings during a cued visual detection
paradigm. Specifically, we presented lateralised, near-threshold visual stimuli whose
predictability was systematically manipulated with temporal and spatial cues. Results: We
present comprehensive neurophysiological and behavioral evidence demonstrating how
respiration governs the interplay of cortical arousal and excitability states for the benefit of
perceptual processing. Our results reveal a multi-layered mechanism underlying brain-body
interactions during sensory sampling: Individuals voluntarily adapt their breathing patterns to
task demands, a strategy that enhances perceptual sensitivity by aligning sensory sampling with
phases of optimal excitability and arousal. These states are reflected in the systematic
modulation of alpha and beta oscillations, which are linked to visual processing and motor
readiness, respectively. At the network level, we show that respiration shapes directed
information flow within a key interoceptive system, with connectivity from the temporoparietal
junction to the insula playing a crucial role in adapting to predictable sensory contexts.
Discussion: This work solidifies the role of respiration as a cornerstone of active sensing in
humans and provides a critical foundation for future studies examining how this vital brain-
body dialogue is implemented.
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Introduction: The way individuals verbally address each other plays a central role in de-
escalating conflict situations and is closely linked to nonverbal cues such as interpersonal
distance. Violations of personal space can elicit discomfort, defensive behavior, and
physiological arousal. Here, we examine how verbal (avatar speech) and nonverbal (avatar
distance) factors jointly influence physiological and behavioral responses in virtual reality.
Methods: We conducted a VR passport-control experiment using a mixed factorial design.
Within participants, a virtual police avatar approached them with (1) either friendly or
unfriendly speech, (2) either respecting or violating their personal space. Between participants,
avatar gender and skin color were manipulated. During this experience physiological arousal
(via electrodermal activity, EDA) and changes in location (derived from the VR headset) were
recorded from 91 volunteers. Results: Linear mixed-model analyses revealed a significant main
effect of police speech on physiological arousal, with unfriendly speech eliciting significantly
higher electrodermal activity (EDA) than friendly speech (p < 0.001). This effect was
modulated by interpersonal distance, such that the impact of unfriendly speech was significantly
greater when the avatar was farther away than when it was close (p < 0.01). An additional
interaction indicated stronger EDA responses to unfriendly avatars with dark skin and to
unfriendly female avatars, particularly at far distance (p <0.05). Behavioral analyses of headset-
derived position changes, including area-under-the-curve measures, indicated greater backward
movement during unfriendly than friendly trials, consistent with defensive avoidance.
Discussion: Unfriendly speech elicited defensive responses even at greater distances,
emphasizing the role of respectful communication in police—citizen encounters. Participants’
ability to step backward may explain why speech—distance interactions were more evident in
behavioral than physiological measures. Effects of avatar gender and skin color suggest that
officer characteristics modulate perceived threat.
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Introduction: Predicting future symptoms of anxiety can lead to successful prevention and
effective treatment of anxiety disorders. However, what factor predict future anxiety, and how
moment-to-moment dynamics of our emotional experiences drive anxiety symptoms remains
undetermined. Methods: Here, we combine behavioural fear reversal paradigm (N=221, N=32
anxiety patients) with Bayesian computational modelling and functional magnetic resonance
imaging to derive feasible predictors of anxiety symptom change over a six month period.
Additionally, we collect ecological momentary affective assessment over six months and
employ dynamic systems theory to derive metrics of affective dynamics. Together, we combine
all collected features in a random forrest machine learning model to predict changes in anxiety
over six month. Results: Computational modelling revealed sensitivity to uncertainty and
aversion reflected in skin conductance signal to best predict changes in anxiety symptoms.
Additionally, autocorrelation of affective symptoms was found to be a significant predictor of
changes in Intolerance of Uncertainty and Generalized Anxiety. Discussion: Jointly, these
results reveal novel computational and EMA dynamics predictors of changes in anxiety
symptoms.
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Introduction: Multisensory integration (MI) enhances perceptual reliability by combining
inputs across senses, playing an important role in every-day life. Evidence suggests that MI is
altered in some pain conditions, like migraine or fibromyalgia, but it is unclear whether this
reflects a general feature of pain conditions or is specific to some disorders. This study
examined pain-related MI in healthy individuals and patients with chronic low back pain
(cLBP) as an example of a less central chronic pain condition with clear peripheral
participation. Methods: 26 healthy participants and 24 patients with cLBP completed two MI
tasks: a pain-induced flash illusion (PIFI) paradigm and a reaction time (RT) task including
bimodal visual, auditory, and nociceptive stimuli. Stimuli were applied to the arm or lower back
in counterbalanced order. Reaction time data were analyzed using mathematical and
computational modeling, including race model analysis. Results: Both groups showed faster
responses to bimodal than unimodal stimuli (p<.001), reflecting robust redundant signals
effects, with no group differences. Race model analysis revealed significant violations across
all stimulus combinations and stimulation sites in both groups (all p<.001), indicating bimodal
stimuli were processed more efficiently than predicted by independent race models. Group
comparisons confirmed no significant differences in race model violation (all p>.24). In the
PIFI task, both groups reported fewer visual flashes when paired with painful stimulation
(p<.001), again with no group differences regardless whether the stimulation site was in the
affected or non-affected area. Discussion: These findings indicate preserved multisensory
integration in cLBP. Healthy participants and patients showed comparable RT facilitation, race
model violation, and susceptibility to pain-induced illusion. Notably, pain integrated with visual
and auditory signals in a manner comparable to other sensory modalities, suggesting that MI
mechanisms for nociceptive input are preserved. These results indicate that MI alterations are
condition-specific rather than a universal feature of chronic pain.

50



Poster: A09 Emrullah Ecer

Disembodiment and Ingratitude: Examining Interoception and Gratitude as
Mechanisms in the Relationship Between Attachment Avoidance and Well-
Being

Ecer, E. [1], Frontczak, A. [2], & Meler, K. [3]

[1] SWPS University, Faculty of Psychology, Wroclaw
[2] SWPS University, Faculty of Psychology, Sopot
[3] University of Social Sciences, Lodz

Introduction: Attachment avoidance, characterized by emotional suppression, may undermine
well-being through a disconnection from the self and others. We propose a dual-pathway model:
1) a body-mind disconnect via reduced interoceptive confidence (trusting/listening to bodily
signals), and 2) a relational disconnect via lower gratitude. Methods: In two preregistered
studies across Turkish and Polish cultures (N=500), we tested a path model in which attachment
(anxiety/avoidance) predicted PERMA well-being and perceived health through interoceptive
sensibility (MAIA-2) and dispositional gratitude, using a latent variable for Interoceptive
Confidence (comprising body listening, trust, and self-regulation). Results: Our findings
showed that attachment avoidance is negatively related to PERMA well-being and perceived
health via lower levels of Interoceptive Confidence and Gratitude. This indirect effect remained
significant even after controlling for maladaptive personality traits. Moreover, we did not find
a significant indirect effect for attachment anxiety. Discussion: The well-being deficit in
attachment avoidance is robustly explained by distrust in the body (low interoceptive
confidence) and lack of grateful engagement with life. This two-study project identifies
specific, mechanistic targets—building bodily trust and cultivating gratitude—for
interventions.
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Introduction: Neural and physiological oscillations, such as respiration and cardiac rhythms,
can align with external stimuli and influence perception. This study investigates the trade-off
between externally-driven neural entrainment and internally-driven cross-modal physiological
modulation. We test the hypothesis that the brain relies more heavily on internal bodily signals
when external environmental regularity is weak or absent, suggesting dynamic weighting of
information sources based on environmental predictability. Methods: Twenty-six participants
detected targets in white noise following rhythmic or arrhythmic auditory primers. Targets
varied in intensity, rhythmicity, and onset predictability. MEG, respiration, and ECG signals
were recorded across two independent sessions. Physiological signals were preprocessed to
extract signal phases at primer and target onsets. The influence of these signals on auditory
performance was assessed by inspecting phase alignment across task conditions. Results:
Auditory performance was enhanced following rhythmic sequences and for targets with
predictable onsets, suggesting that environmental periodicity facilitates perception.
Approximately 50% of participants exhibited respiration phase clustering at stimulus onsets,
suggesting either task-synchronization or stimulus-induced phase resets. Notably, after
arrhythmic sequences, individual phase clustering at target onset correlated positively with task
performance (statistically significant in Session 2). No such pattern followed rhythmic primers.
These results suggest bodily signals facilitate perception specifically when external sensory
information is unpredictable. Ongoing MEG analysis will further probe the hypothesis that
predictable signals rely more on sensory-driven neural entrainment. No significant cardiac
effects were observed. Discussion: We propose a holistic model where the brain dynamically
weights external and internal oscillatory inputs to optimize perception. While temporal
regularities are prioritized, the system relies on internal timings determined by bodily signals
when external regularities are absent. We hypothesize that high external entrainment is
associated with suppressed alpha power—an effect we aim to confirm with upcoming MEG
analysis. Future work will integrate respiration, ECG, and MEG data to clarify these cross-
modal interactions.
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Introduction: Selection of behaviorally relevant visual information depends on the interaction
between stimulus-driven and top-down attentional guidance. Yet, their simultaneous temporal
dynamics in visual cortex leading to the reallocation of attentional resources, remain elusive.
Methods: Using EEG and a feature-based attention paradigm, we cued participants to
simultaneously attend frequency-tagged stimuli of a color physically matching the cue (feature-
based stimulus-driven selection) and of a second consistently paired color (top-down selection).
We measured Steady-State-Visual-Evoked Potentials (SSVEPs) for the frequency-tagged
stimuli as a measure of early sensory processing and participants behavioral responses and
examined their temporal dynamics during the allocation of attention. Results: Early sensory
processing measured by Steady-State-Visual-Evoked Potentials (SSVEPs) was dominated by
the stimulus-driven color in a winner-take-all manner. This produced rapid amplification for
SSVEPs of the stimulus-selected color and suppression of the others, also manifesting as
behavioral costs for the top-down selected color. Only after ~850 ms were resources shifted
from the stimulus-selected to the top-down selected color, leading to comparable processing of
both, emerging both in early sensory processing and behavior, while the suppression of the
uncued color persisted. Discussion: These results reveal a sequential attentional cascade: an
initial dominance of rapid stimulus-driven selection, followed later by a release of suppression
for the top-down-selected at the cost of the stimulus-driven stimulus. Crucially, as the total
activity for all stimuli stayed constant, these findings suggest a net-zero reallocation of
resources between both attended stimuli through top-down control in a push- and pull-manner.
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Introduction: Understanding how the brain encodes actions encountered in daily life is
essential for explaining human action perception and recognition. Within this context, the lateral
occipitotemporal cortex (LOTC) has emerged as a key region. Previous studies, using a range
of different behavioral, neuroimaging and computational approaches have tried to determine
the dimensions along which action representations are organized in this region. However, there
is still no consensus regarding the nature of these dimensions. Methods: Here we aimed to
extract distinct functional dimensions underlying the organization of the LOTC using a data
driven approach. To this end, we combined two complementary methods, voxel decomposition
and hyperalignment, applied to ultra high field (7T) fMRI data from the Natural Scenes Dataset
(NSD). We first applied hyperalignment to the fMRI data to reduce inter-individual differences
in LOTC and improve the mapping of fine-grained functional information beyond what is
achievable with traditional anatomical alignment. We then used voxel decomposition to reduce
the data into functionally distinct dimensions organizing neural activity in LOTC. By
examining stimuli that load maximally onto each dimension, we aimed to interpret these
dimensions and identify the specific action features they encode. Results: Applying
hyperalignment prior to voxel decomposition improved our ability to decode the
representational structure of the LOTC. The resulting dimensions were more consistent across
participants than those obtained with anatomical alignment. Although both approaches revealed
five action-related dimensions, only the hyperaligned approach allowed all five to be reliably
interpreted, whereas two dimensions could not be reliably labeled when using anatomical
alignment, likely because fine-grained differences between individuals obscured these
organizing principles. Discussion: Dimensions that were identifiable with both alignment
methods may reflect more coarse and spatially consistent neural representations. Together, these
results highlight the potential of hyperalignment to reveal the functional organization of brain
regions whose organizing principles are otherwise obscured because by fine-grained differences
interindividual differences.
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Introduction: Children with adverse experiences are at increased risk for impaired stress
regulation and long-term health problems. Sport-based interventions represent a promising,
low-threshold approach to promote psychosocial well-being in early childhood. However,
evidence regarding feasibility and multidimensional stress-related outcomes in very young
children remains limited. The SportIKids pilot study is among the first to apply a comprehensive
multimodal assessment of stress-related outcomes before and after a structured sports
intervention in a complex real-world early childhood setting. Methods: A longitudinal pre-post
pilot study was conducted in a day-care center located within a refugee accommodation facility
in Berlin, Germany. The sample consisted of 12 refugee children aged 4-7 years. Children
participated in trainer-led sport sessions twice weekly for 8 weeks. Multimodal outcomes
included physiological parameters (heart rate and heart rate variability (HRV), levels of physical
activity, salivary cortisol), psychosocial outcomes (Strengths and Difficulties Questionnaire
(SDQ) rated by educators), and subjective state measures (mood and perceived exertion before
and after sessions). Results: The intervention was successfully implemented with high
acceptance among children and educators. Collection of diverse psychological, physiological,
and behavioral parameters proved largely feasible, although data quality varied between
measures. Preliminary analyses indicate improvements in psychosocial functioning (SDQ
scores) and cortisol regulation from pre- to post-intervention. Analyses of additional
physiological stress markers, particularly HRV, are currently ongoing and results will be
presented at the meeting. Discussion: The SportIKids pilot study demonstrates that sport-based
interventions combined with extensive multidimensional stress assessment are feasible even in
highly challenging real-world settings. First results are encouraging, and ongoing HRV analyses
will further elucidate the association between the sports intervention and physiological stress
regulation in children exposed to traumatic life circumstances. The broad parameter set
represents a key strength of the study and provides a solid basis for future larger-scale and
controlled investigations.
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Introduction: Early studies suggest that early childhood adversity can shape interoceptive
functioning later. However, less is known about how such alterations relate to well-being.
Methods: This study synthesizes ten articles and includes a case study of a 2-year-old child who
has been physically separated from her mother for approximately nine months. Clinical material
was drawn from four online family sessions (50 minutes each) with both parents present; case-
related information was based on parent reports during these sessions. Results: Consistent with
the literature, the case material aligns with findings that early traumatic experiences, parental
oxytocin-related processes, and post-traumatic stress responses have been associated with
interoception. The father reported changes in sleep—wake patterns and feeding routines
following the mother’s physical absence, including a shift from breastfeeding to formula
feeding, alongside increased distress and emotional reactivity; the child was also described as
more emotionally sensitive with sleep-related difficulties. Discussion: Overall, the findings
support the view that interoception may be a relevant factor in early childhood developmental
assessment, particularly in contexts of early relational disruption and stress.
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Introduction: Stroke remains a leading cause of long-term disability, often leaving survivors
with persistent motor impairments that resist conventional therapies. Brain-Computer
Interfaces (BCIs) have emerged as a promising rehabilitative tool, bypassing damaged
pathways to foster neuroplasticity. However, widespread adoption is limited by “BCI
inefficiency”, impacting an estimated 15-30% of the users. These individuals struggle to
achieve a reliable control, a deficit often linked to the low amplitude or high variability of
sensorimotor rhythms. To address this, we investigate a novel strategy: combining BCI training
with dopaminergic modulation. Specifically, we explore whether the dopamine precursor
Levodopa can enhance BCI learning by leveraging dopamine’s established role in motor
performance and neural plasticity. Methods: In a double-blind, between-subjects design, 22
healthy participants were randomized to receive either Levodopa or a placebo. Over six
consecutive days, subjects underwent daily one-hour motor imagery BCI training sessions
using the RecoveriX system (g.tec). The assigned substance was administered 30 minutes prior
to each session. Results: We hypothesize that Levodopa will enhance BCI learning by
modulating key neurophysiological markers of motor imagery, specifically event-related
desynchronization and synchronization (ERD/ERS) and the Signal-to-Noise Ratio (SNR) of
sensorimotor rhythms. We expect these neural shifts to correlate positively with improvements
in BCI classification accuracy. Furthermore, we will evaluate the impact of dopaminergic
modulation on the stability of neural patterns used for classification across sessions. Finally,
we will explore changes in functional connectivity (FC); given the conflicting evidence in
longitudinal research, we anticipate a complex relationship between FC and BCI learning.
Discussion: Improving BCI learning speed and accuracy through dopaminergic modulation
could significantly enhance the clinical viability of this technology. Such advancements are
crucial for developing more effective, personalized rehabilitation protocols for stroke survivors
and others living with persistent motor deficits.
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Introduction: Individuals with diabetes face an increased risk of vascular disease, but females
experience challenges due to underdiagnosis and undertreatment of cardiovascular conditions.
Cerebral perfusion is a critical neurovascular marker associated with cerebrovascular disease
and cognitive decline. Premenopausal females typically exhibit higher cerebral perfusion than
males; a difference, that diminishes during perimenopause. Methods: To investigate how
cardiovascular risk factors influence brain perfusion—and how these effects vary by sex and
menopause—we analyzed resting-state fMRI derived BOLD delay, a measure of blood arrival
time, in participants in the Berlin Long-term Observation of Vascular Events (BeLOVE) study.
This perfusion metric offers advantages of widespread comparability, non-invasiveness, and
cost-effectiveness. Voxel-wise general linear models and regional multiple linear regression
were applied in three models: a) the Core Cardiovascular Model (n=159; 49 females), assessing
diabetes, myocardial infarction, and sex; b) the Framingham Model (n=86; 23 females),
incorporating 10-year cardiovascular risk severity; and c) the Menopause Model (n=45; 36
postmenopausal), exploring the contribution of menopausal status. Results: Voxel-wise whole
brain analysis did not show any significant TFCE-corrected voxels or clusters for BOLD delay
or CoV in all three models. However, in the Core Cardiovascular Model, largest FWE-corrected
clusters in the left temporal pole and left occipital pole revealed faster blood arrival times in
females. Additional FWE-corrected clusters in the Framingham and Menopause Models
indicated delayed perfusion associated with myocardial infarction, diabetes, and higher risk
severity. Regression analyses of the Menopause Model showed faster perfusion in
postmenopausal females in the left temporal region and delayed perfusion in the left insula in
patients with diabetes. Discussion: These exploratory findings suggest potential synergistic
effects between vascular risk, sex, and menopause on cerebral perfusion. Larger, more gender-
diverse cohorts are needed to disentangle biological effects from metric sensitivity and to refine
neurovascular risk stratification in clinical populations.
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Introduction: Heartbeat-evoked responses (HERs), measured with EEG or MEG, represent
neural activity time-locked to heartbeats and have become widely used as markers of cardiac
interoception in brain-body interaction research. However, HER studies report highly variable
findings, likely at least in part due to differences in methodological approaches. Unlike
traditional evoked responses, HERs require special treatment due to cardiac field artifacts,
overlap with task-evoked activity, and superimposed responses from successive heartbeats. As
of now, no consensus exists on optimal analysis approaches. Methods: We conducted a
systematic review of HER studies using PubMed (through August 2024). After screening 749
publications, 132 studies met inclusion criteria. We extracted methodological information
across data acquisition, preprocessing, HER estimation, and statistical analysis stages.
Methodological heterogeneity was quantified using normalized Shannon entropy, and statistical
power was estimated based on sample characteristics. Results: Analysis revealed substantial
heterogeneity across nearly all processing steps, including filtering parameters, reference
electrode selection, and cardiac artifact removal approaches. Critical methodological details
were frequently unreported, with up to 80% of studies being characterized by incomplete
reporting of artifact removal criteria or epoch counts. Typical effects were observed 200-600ms
post R-peak over frontocentral regions, though reported spatiotemporal locations varied
substantially. Critically, less than 33% of studies achieved sufficient power to detect previously
reported meta-level HER effect sizes. While 93% reported significant findings, only 4% were
preregistered, suggesting potential publication bias. Discussion: We developed a
comprehensive reporting and quality-control checklist with recommendations spanning data
acquisition to statistical analysis, alongside a tentative analysis pipeline. We share an interactive
web application, full dataset, codebook, and analysis scripts to support methodological
consistency and advance the understanding of heart-brain interactions.
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Introduction: Virtual reality (VR) is gaining popularity as a tool in psychological and
neuroscience research, providing new possibilities for studying human behavior and cognition.
However, it can require time-intensive software development to create VR experiments that
meet scientific standards. Methods: The EDIA toolbox supports scientists to design and conduct
experiments in VR using the Unity game engine. A key feature of EDIA is its compatibility with
various commercially available VR headsets equipped with built-in eye trackers. It offers tools
for logging, visualizing, and streaming eye-tracking data at the device’s native sampling rate,
while also enabling experimenters to easily create reusable components. This flexibility
facilitates hardware switching and reusing code across experiments and setups. EDIA supports
data streaming via the LabStreamingLayer network protocol, enabling synchronization with
external data sources such as EEG. Additionally, it offers remote monitoring and control of
experimental applications, a feature particularly relevant for mobile VR setups. For experiments
implemented using EDIA, researchers can alter relevant study parameters (e.g., the design
matrix) using platform-independent configuration files. This allows researchers and their
assistants to customize experimental sessions without modifying Unity code. Results: We
demonstrate EDIA in a study evaluating eye tracking performance in five state-of-the-art VR
headsets: three mobile models (Meta Quest Pro, PICO 4 Enterprise, HTC Vive Focus 3) and
two tethered devices (HTC Vive Pro Eye, Varjo Aero). With a sample of 30 participants, we
compare the headsets' spatial accuracy, precision, and latency (relative to concurrent
electrooculography) under conditions with and without head movements.
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Introduction: Decision-making emerges from dynamic interactions between cognitive, neural,
and bodily processes. Under time pressure, judgments are often guided by fast, intuitive
heuristics that support adaptive action but can also generate systematic cognitive errors. From
an embodied cognition perspective, reflective thinking may alter this balance by slowing
decision processes and engaging higher-order cognitive control. This study investigates
whether metacognitive awareness (understood as reflective thinking about cognitive processes),
supported by temporal and bodily regulation, reduces susceptibility to heuristic-based decision
errors. Methods: A quantitative online study was conducted with 35 adult participants from
Poland. Participants completed two versions of an identical decision-making task on
consecutive days. Version A required rapid responses, fostering intuitive and action-oriented
processing, whereas Version B allowed extended response time, encouraging reflective and
regulated engagement. Measures included accuracy on bias-diagnostic problems, self-reported
reflectiveness, and demographic variables. Results: Participants showed a general reduction in
heuristic-based errors under reflective conditions compared to time-pressured responses.
Higher levels of self-reported reflectiveness were associated with lower susceptibility to
cognitive biases. Demographic analyses indicated variability in the effectiveness of reflection,
with differences observed across education levels and age groups. Overall, extended response
time facilitated more analytically consistent decisions. Discussion: The findings support an
embodied view of cognition in which decision quality depends not only on abstract reasoning
but also on the regulation of temporal and action-related constraints. By modulating the pace
of response, metacognitive awareness appears to shift cognitive processing toward more
controlled and integrated modes. These results highlight the role of bodily and temporal factors
in shaping cognitive performance and suggest that reflective practices may enhance decision-
making by reorganizing mind-brain—body dynamics.

61



Poster: A22 Ronja Brinkmann

Posterior Insula Coupling with Individual Heart Rate during Acute Stress as a
Resilience Marker?

Erhart, M. [1,2,3], Brinkmann, R. [1,2,4], Penner-Goeke, S. [1], Brendler, A. [1] , Briickl, T.
[1], BeCOME Working Group [1], Fietz, J. [5], Czisch, M. [1], Samann, P. [1], Czamara, D.
[1], Gogolla, N. [1], Binder, E. [1], & Spoormaker, V. [1]

[1] Max-Planck Institute of Psychiatry, Munich
[2] IMPRS-TP, Munich

[3] MMRS, Munich

[4] GSN, Munich

[5] Ludwig Maximilian Universitdt, Munich

Introduction: We previously identified significant coupling between the insula, a key region
for cardioception and emotion, and individual heart rate (HR) during a psychosocial imaging
stress task (IST). However, we observed opposing correlation patterns between the anterior
(alns) and posterior insula (pIns) with HR, hence aimed to disentangle the spatial and task
specificity of insula coupling to HR, and further explore correlations between pIns—HR
coupling and stress vulnerability traits in a transdiagnostic psychiatric cohort. Methods: We
conducted parametric modulation analyses using simultaneous PPG/fMRI data to investigate
the associations between individual HR and BOLD signals across several fMRI tasks. We
focused on the IST to extend the findings of Erhart et al. (2024) and examined the relation
between HR with alns and plns activity. Results: During the IST, the alns is significantly
positively correlated with HR, while the pIns is negatively correlated with HR during stressful
blocks. The negative coupling of the pIns with HR turned positive during the resting blocks in
the IST, suggesting context-dependency. The negative modulation of pIns by HR during the
active blocks is not observed in other control tasks for cognitive load, emotional salience and
resting-state. Importantly, only the IST significantly modulates HR between active task
performance and rest blocks. Stronger negative pIns-HR coupling during the IST correlated
with a functional gene score related to glucocorticoid receptor regulation and with stress coping
styles, including resilience and cognitive strategies for reattributing stress. Discussion: These
findings highlight a stress-specific dynamic in HR-insula coupling, with the pIns exhibiting a
stress-dependent negative association with HR uniquely during a task robustly modulating
cardiovascular arousal. This coupling may reflect a neural mechanism involved in autonomic
stress regulation, as it correlates to both a genetic stress-related predisposition and psychometric
assessments of coping-styles.
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Introduction: Tremor is a rhythmic oscillatory movement of one or more body parts and
represents one of the most common movement disorders. Its assessment relies on clinical
examination and electrophysiological measurements, primarily accelerometry. However,
analysing and interpreting accelerometer data is often complex and time-consuming, and the
required software is not always accessible. To address this, Vial et al. (2019) developed
Tremoroton, a freely available online tool enabling automated analysis of a single accelerometer
channel per hand. Methods: The study aimed to validate Tremoroton using data from 32 patients
with a diagnosis of essential tremor recruited at the Neurology Clinic in Ljubljana. We
compared data obtained from Tremoroton with results calculated manually. First, recordings
from accelerometers on right and left hand during postural condition were segmented using
Spike2. The recordings with the most prominent axis on each hand were then exported as .txt
files. These were uploaded to and processed in Tremoroton, which applied a Fourier transform
to convert the signals into frequency domain. Peak frequency and peak amplitude were
determined, based on which paired tests, correlation analysis, and intraclass correlation
coefficient (ICC) analysis were carried out. Results: All statistical analyses proved that peak
frequency and amplitude values from Tremoroton are highly comparable to those calculated
manually. Paired tests showed no significant differences in peak frequency between manual and
Tremoroton values. Correlation coefficients ranged from 0.87 to 0.97, and ICC values were
0.987 for the right hand and 0.978 for the left hand, indicating excellent agreement and
reliability. Discussion: Tremoroton proved to be a reliable and clinically practical tool that can
enhance objectivity and reduce the time required for tremor analysis, not only for essential
tremor but also for other tremor types. These findings provide a foundation for further validation
studies of Tremoroton and other accessible tremor analysis tools.
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Introduction: Parkinson’s disease (PD) is studied with regards to motor and cognitive decline,
yet evidence indicates the presence of language impairments. The aim of this study was to
examine language abilities in individuals with PD, focusing on syntactic abilities, reading
abilities, and retrieval of morphologically complex words. Methods: Eighty-two Hebrew
speaking individuals with PD participated in the study. Cognition was assessed using MoCa
test. Language skills were assessed using syntactic tests, examining the production of relative
clauses, speech repetition of complex sentences, and comprehension of written relative clauses.
Reading abilities were assessed with three oral reading tests, identifying dyslexia and its
subtypes (including words, pseudowords, and word pairs). Picture naming test was used to
assess word retrieval of morphologically complex names. Performance was compared to
normative values. Results: The results revealed a high prevalence of language difficulties: 95%
showed impairment in at least one language domain (syntax, reading, word retrieval). In syntax,
79% performed below normative range, with impairments in cross-clausal movement. In
reading, 87% showed below norm performance on at least one test. The main dyslexia types
were attentional, vowel-letter, and surface dyslexia. Reading difficulties were selective to
orthography, only 15% showed additional difficulty in numbers reading. For word retrieval,
84% of participants performed below the normative threshold. Discussion: Language
impairments are common in individuals with PD and affect syntax, reading, and word retrieval.
These findings indicate that basal ganglia related cognitive impairment in PD impacts language
processing.
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Introduction: Cardiac, respiratory, and gastrointestinal rhythms generate continuous
interoceptive input to the brain, prominently via vagal afferents. Even at rest, these signals
engage the central autonomic network (CAN), a distributed set of brain regions that integrates
autonomic information and coordinates autonomic output. Our prior work linked resting heart
rate variability (HRV), an index of vagal cardioregulation, to functional connectivity (FC) in
cortical midline regions, often considered CAN nodes. However, scan-averaged connectivity
may miss interoceptive dynamics reflected in HRV-linked fluctuations in functional
connectivity. Here, we test whether inter-individual differences in mean HRV are associated
with the variability in FC of the CAN using an expanded, literature-informed CAN parcellation.
Methods: We will analyze 7T resting-state fMRI with concurrent finger photoplethysmography
in Amsterdam-Trondheim (N=56; 2x15 min) and test replication in the Welsh Advanced
Neuroimaging Database (N=178; 155 with 7T; 10 min). CAN ROI time series will be analyzed
in sliding windows (100s; 1-TR step). Within each window, ROI-to-ROI FC will be estimated
using window-weighted least squares and Fisher z-transformed. HRV is defined as the average
RMSSD across 2 minutes. Dynamic FC variability will be quantified per CAN edge as the
across-window SD of Fisher z-transformed ROI-to-ROI connectivity. For each edge, we will
test whether mean RMSSD predicts edge variability using a flexible factorial model with
subject and run as well as covariates (age, sex, mean FD); edge-wise results will be FDR-
corrected. Results: We expect higher mean HRV to be associated with greater CAN FC
variability and a reproducible subset of HRV-associated edges. Discussion: If supported, these
findings connect trait vagal cardioregulation to the flexibility of intrinsic autonomic circuitry
during rest, beyond what scan-averaged FC captures. A replicated, network-defined association
between HRV and CAN would clarify how individual differences in vagal function shape the
moment-to-moment coordination of central autonomic processing, advancing mechanistic
models of interoceptive control.
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Introduction: Aging is associated with autonomic dysregulation, reflected in reduced heart rate
variability (HRV), increasing cardiovascular disease risk. The locus coeruleus (LC), the brain’s
noradrenergic area, modulates autonomic activity and shows age-related decline. Cross-
sectional MRI studies linked LC signal intensity to HRV, but longitudinal evidence is limited.
Here, we examined cross-sectional and longitudinal HRV differences and LC MRI associations.
Methods: Participants completed up to three measurement sessions in the Berlin Aging Study
IT (T1-T2: 1.94+0.62 years; T2-T3: 5.78+0.31 years). The sample included younger (T1/2/3
N=65/48/3; 24-40 years at T1) and older adults (T1/2/3 N=216/177/44; 62-85 years at T1). LC
signal intensity was assessed from T1-weighted fast spin echo, magnetization transfer-
weighted, and proton density-weighted scans and quantified semi-automatically using a study-
independent L.C mask and contrast metrics. HRV was indexed by 1-minute root mean square of
successive differences (RMSSD) from finger photoplethysmography during resting-state fMRI.
RMSSD differences were examined using linear mixed-effects models; LC-HRV associations
will be tested using Bayesian mixed-effects models. Results: Across sessions, younger adults
showed higher RMSSD than older adults (f=+17.8 ms, p<.001). Session effects were small
(ses-02 vs. ses-01: f=—-2.7 ms, p=.035; ses-03 vs. ses-01: n.s.). Longitudinal analyses showed
no evidence for within-person change in RMSSD ($=—0.38 ms/year, p=.737) and no age-group
difference in RMSSD slopes (p_interaction=+3.40 ms/year, p=.159). Conditional R? exceeded
marginal R?, indicating dominant between-participant variance. RMSSD was not associated
with time of day, calendar year, sex, or blood pressure. Discussion: HRV was lower in older
than younger adults cross-sectionally, but no longitudinal decline was observed. Substantial
inter-individual variability suggests autonomic aging trajectories are heterogeneous in later life.
Ongoing analyses will examine links between LC signal intensity and autonomic aging.
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Introduction: Frontotemporal dementia (FTD) is characterised by profound changes in eating
behaviour, including compulsive food-seeking and a preference for high sugar and fat foods,
alongside a prominent loss of pleasure (anhedonia). Although these symptoms are typically
examined in isolation, their co-occurrence in FTD suggests a common underlying mechanism.
Here we sought to investigate the behavioural and neuroanatomical links between anhedonia
and eating changes in FTD. Methods: A total of 144 participants were included; 117 patients
with FTD (84 behavioural-variant FTD [bvFTD], 33 semantic dementia [SD]) and 27 healthy
controls. Anhedonia was assessed using the Snaith—Hamilton Pleasure Scale and eating changes
were measured using Cambridge Behavioural Inventory-Revised Eating subscale. Group
differences were examined using analyses of variance, and associations between anhedonia and
eating changes were explored using Spearman correlations. Voxel-based morphometry analyses
identified grey matter correlates of anhedonia and eating disturbances, controlling for age, sex,
education, scanning site, and total intracranial volume. Results: BVFTD and SD patients
exhibited significantly worse anhedonia and eating disturbances relative to controls (all
p<.001), with eating changes more pronounced in bvFTD than SD (p<.001). Across the FTD
cohort, anhedonia severity was associated with greater eating disturbances (r=—0.20, p=.032).
Anhedonia was associated with atrophy in a predominantly right-lateralised network including
the Rolandic operculum, supplementary motor area, and cerebellum. Eating disturbances were
associated with overlapping involvement of the Rolandic operculum and supplementary motor
area, as well as the orbitofrontal cortex and thalamus. Discussion: Our finding of convergent
behavioural and neuroanatomical links between anhedonia and eating disturbances in FTD
suggests these symptoms are not independent manifestations but reflect a shared underlying
mechanism. Overlapping involvement of regions implicated in interoceptive and action-affect
integration, particularly the Rolandic operculum, supports an embodied account of motivational
dysfunction in FTD. Accordingly, impaired interoceptive processing diminishes the hedonic
experience and biases behaviour towards salient, high-calorie food rewards.
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Introduction: Flexible attentional control between external sensory inputs and internal bodily
sensations is fundamental to adaptive functioning and mental health. We leveraged the
advantages of auditory steady-state responses (ASSRs), their high signal-to-noise ratio and
ability to track allocation of attention, to investigate how attention is allocated and dynamically
shifted along the interoceptive-exteroceptive axis. By integrating ASSRs with alpha oscillations
and heartbeat-evoked potentials (HEPs), we developed a multimodal approach to track internal-
external attentional dynamics. Methods: We conducted two studies examining attention to
external auditory stimuli versus internal bodily sensations. In Study 1 (N=32), 41 Hz amplitude-
modulated tones continuously elicited ASSRs while participants directed attention either
externally (auditory target detection) or internally (breath focus) based on visual cues. By
keeping the auditory stimulus constant while manipulating only the attentional instruction, we
isolated neural signatures of resource allocation to the same stimulus under different attentional
states. Study 2 (N=34) used 40 Hz amplitude-modulated tones and introduced mid-trial
switching cues between sound and heartbeat focus, allowing us to capture the temporal
dynamics of attentional shifts Results: Across both studies, ASSR amplitudes were higher
during exteroceptive than interoceptive attention, while alpha suppression decreased and HEP
amplitudes increased during interoceptive focus. Critically, trade-off analyses revealed that
enhanced processing in one domain corresponded with diminished processing in the other,
indicating competitive resource allocation. Study 2 demonstrated that these measures track the
full cycle of disengagement and reengagement during attentional switching. Discussion:
Auditory exteroceptive and interoceptive attention draw from shared attentional resources. This
work provides tools for continuously tracking how attention is allocated and switched between
internal and external domains, with implications for understanding attentional mechanisms in
psychopathology and interventions targeting internal-external attentional control.
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Introduction: The present study was an attempt to investigate the effects of emotional valance
of the stimulus and cognitive load on prospective memory task performance. Prospective
remembering or prospective memory is a relatively newer area of research in cognitive
psychology. Methods: A total of 120 participants were equally divided into three conditions
namely control, experimental condition 1, and experimental condition 2. Participants under
control condition received a string of letters displayed on the computer screen. Their task was
to judge whether the string of letters are words or non-words. The prospective memory task was
to press a target key whenever a specific neutral target word appeared on the screen as a letter
string. Six levels of cognitive load were applied by increasing the number of words to be
remembered from one to six. Participants under experimental condition one and experimental
condition two followed the same procedure as of control condition participants except that the
target words to be remembered were positive and negative words respectively. Results: Results
of the study revealed significant effects of stimulus valance and cognitive load on prospective
memory. Participants under positive valance condition performed better on prospective memory
task followed by neutral and negative valance condition. Also increase in cognitive load
resulted in decreased prospective memory performance. Discussion: A significant interaction
between valance and cognitive load, however, demonstrated that the beneficial effects of
positive valance over negative valance are seen only under high cognitive load conditions.
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Introduction: An increasing body of literature points to a versatile and meaningful connection
between the breath and the brain. People tend to align their respiration to important sensory-
motor events and this alignment explains the variation in behavioral performance. EEG, MEG
and fMRI data show respiration shapes brain activity and neural oscillations at rest and also
task-related neural activity. At the same time pupil dilation fluctuates along the respiratory
cycle. So far, this three-fold relation of respiration, pupil and cognition has only been studied
in stimulus-driven tasks. We here ask whether and how this extents to spontaneous changes in
perception. Methods: We study spontaneous changes in perception using a Necker cube
paradigm while recording EEG, respiration and eye tracking simultaneously. Participants
viewed both a continuous-ambiguous and a discontinuous-unambiguous version of the cube in
different blocks. Using multivariate analysis of the EEG data, we derive percept-specific EEG
components from the discontinuous condition to identify spontaneously emerging
representations of these in the continuous condition. Based on this we test for respiratory
influence on spontaneous perceptual reversals and their neural correlates and respiration-pupil
coupling. Results: Our data does not indicate a direct influence of respiration phase on the
occurrence of perceptual reversals; notably, significant respiratory alignment only emerges
following but not prior to the reported reversal. In contrast, respiration frequency appears to be
a meaningful predictor of perceptual stability. While respiration-pupil coupling was generally
present, it transiently decoupled during the reversal epoch. While classification in the
discontinuous-unambiguous version was successful, the high degree of inter-individual
variability in task performance currently precludes a definitive conclusion regarding the
respiratory effect on neural correlates of spontaneous reversals, necessitating further
investigation. Discussion: Our results extend our understanding of the coupling between
respiration, pupil size and brain activity to spontaneous changes in perception. In particular they
show that the alignment of respiration to endogenously driven changes in perception is weaker
compared to extrinsically driven ones but also reveal a high level of individual variability in
how these different signatures of bodily and neural processes covary during spontaneous
perception.
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Introduction: Previous experimental work using simultaneous pupillometry/fMRI tasks
demonstrated that cognitive load modulates activity in the salience network, measurable in
characteristic pupil size change patterns. Building on these findings, and motivated by the need
for early, non-invasive, and scalable screening tools, we aimed to validate mobile pupillometry
as digital biomarker in healthy individuals and clinical cohorts with cognitive deficits, including
Major Depressive Disorder, Mild Cognitive Impairment, and Alzheimer’s disease. Methods:
Cognitive functioning was assessed using an n-back working memory task in a virtual reality
environment while pupil size and behavioral data were measured. Construct validity was tested
in 44 healthy participants, reliability by task repetition after 2—3 months, and clinical validity
in 24 elderly depressed patients and 10 healthy controls, with a subset completing the Montreal
Cognitive Assessment (MoCA). Results: To assess construct validity, linear mixed-effects
models showed that pupil size increased significantly with cognitive load (§ = 0.43, SE = 0.02,
F(1, 131) = 543.03, p < .001), with differences between load levels (all p <.001). Reliability
analyses demonstrated strong test—retest consistency, with high Pearson (r = 0.80, p <.001, 95%
CI[0.64, 0.90]) and Spearman (p = 0.78, p < .001) correlations, and excellent ICC (0.80, 95%
CI [0.61, 0.90]). For clinical validity, a significant cognitive load x group interaction was
observed (8 =0.086, SE = 0.023, F(1, 70) = 13.72, p <.001), with a steeper load-response slope
in healthy participants than patients (8 = 0.171, SE = 0.046, t(70) = 3.70, p < .001). After
controlling for behavioral indices, pupil size remained significantly correlated with MoCA
scores. Discussion: Overall, we present evidence that mobile pupillometry is a sensitive and
reliable digital biomarker, capturing physiological differences in cognitive functioning beyond
behavioral assessments. Its quick, non-invasive, and place-independent properties make it a
promising tool for clinical assessments.
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Introduction: Understanding how meaning influences perception is central to cognitive
neuroscience. While insight has been studied extensively in problem-solving context, the
temporal neural dynamics of sudden insight remain poorly understood. Prior work has shown
that providing semantic information about ambiguous stimuli instantly reshapes perceptual
processing. Building on this framework, the present study investigates the neural dynamics of
insight induced by novel meaning in a social-affective context (i.e. meme-like humor), and
whether it has lasting effects on subsequent perception. Methods: Eighty participants completed
a three-phase EEG experiment: In a pre-insight phase, unfamiliar persons were presented alone.
During the insight phase, the same faces were paired with either semantically matching or
mismatching humorous punchlines, eliciting insight (“Aha”) experiences or not (“No-Aha”). In
the post-insight phase, faces were re-presented without punchlines. EEG data were analysed
using time—frequency representations derived from Morlet wavelets, with stimulus-locked and
response-locked epoching. Condition differences were assessed using cluster-based
permutation testing across theta to gamma frequencies. Results: No differences were observed
between conditions in the pre-insight phase, confirming baseline equivalence. During the
insight phase, trials associated with humorous insight showed robust increases in beta (13-30
Hz) and gamma (30—40 Hz) power, particularly over parietal and occipito-parietal regions.
Importantly, similar oscillatory differences persisted in the post-insight phase when faces were
re-presented without punchlines, indicating lasting changes in neural processing following new
meaning acquisition. Discussion: These results extend findings on semantic insight to social
and affective contexts. They suggest that humorous person-related insight is characterized by
distinct beta—gamma oscillatory dynamics reflecting semantic integration and affective re-
evaluation, and that a single moment of insight can reshape subsequent neural processing.
Together, the results support the view that insight has both immediate and enduring neural
consequences that reorganize social perception and understanding beyond momentary
awareness.
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Introduction: Interoception encompasses both unconscious and conscious detection of bodily
signals and is critical for maintaining homeostasis and enabling adaptive allostatic regulation.
Among visceral domains, respiration stands out due to its malleability and its association with
psychiatric conditions such as anxiety and panic disorders. Respiratory interoception
(respiroception) can be quantified using a dimensional framework in which lower levels reflect
objective perceptual performance, higher ones capture metacognitive insight. This hierarchical
approach, combined with behavioural modelling implemented in the respiratory resistance
sensitivity task (RRST; Nikolova et al., 2022), provides a robust method for quantifying
respiroceptive processing. Here, we present an MEG-compatible version of the task and outline
hypotheses regarding the neural dynamics underlying these measures. Methods: Thirty
participants will complete the MEG-compatible RRST alongside questionnaires assessing
anxiety, depression, and interoceptive awareness. The RRST employs a two-interval forced-
choice design in which participants detect inspiratory resistive loads while breathing through a
respiratory circuit. Loads are delivered under computer control, and task difficulty is adaptively
adjusted using a Psi psychophysical staircase procedure. Behavioural data are analysed using a
Bayesian psychophysical model to estimate perceptual and metacognitive dimensions. Key
parameters, including perceptual threshold and slope reflecting sensitivity and precision, are
related to source-level neural dynamics, including oscillatory power and directed functional
connectivity. Results: Analyses focus on a priori AAL atlas-based ROIs derived from previous
(f)MRI-respiroception studies. We first examine task-related changes in oscillatory power and
their relationship to behavioural performance. Variability in threshold and slope is hypothesised
to be associated with power modulations in primary sensorimotor, insular, and cerebellar
regions, while higher-order dimensions are expected to involve prefrontal and cingulate
cortices. Finally, questionnaire measures of anxiety and interoceptive awareness are related to
neural markers of respiroception to characterise individual differences. Discussion: This study
combines computational modelling of respiratory interoception with MEG to capture both
perceptual and metacognitive processes with high temporal resolution and adequate spatial
specificity. By exploiting the high spatial and temporal resolution of source-localized whole-
head MEG, we provide one of the first characterisations of the temporal dynamics underlying
respiroception. The integration of behavioural and neural markers holds promise for
translational applications, particularly in conditions marked by altered interoceptive and
respiratory processing, such as anxiety disorders.
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Introduction: Dopamine and serotonin, along with their precursors tyrosine and tryptophan,
are under circadian regulation. Furthermore, diet modulates tyrosine and tryptophan levels, with
prior research focusing on the differential effects of carbohydrate-rich versus protein-rich
meals. However, it remains unknown (1) whether the effects of macronutrients on tyrosine and
tryptophan levels are dependent on time-of-day, and (2) how acute high-fat meals, relative to
high-carbohydrate meals, differentially influence tyrosine and tryptophan levels in humans.
Methods: Twenty-two healthy males (mean [+SEM], age: 25.1+0.8 years; BMI:
22.6+0.6kg/m?2) were enrolled in a randomised, cross-over intervention study with two diet
conditions: high-fat (HF: 11% carbohydrates, 74% fat, 15% protein) and high-carbohydrate
(HC: 79% carbohydrates, 6% fat, 15% protein). On each experimental day, two test meals were
administered in the morning and the evening, with plasma tyrosine and tryptophan assessed
before and after each meal. Nineteen participants completed the study, and linear mixed effects
models were used to determine the influence of meal (morning vs. evening) and condition (HF
vs. HC) on tyrosine and tryptophan levels. Results: Regarding tyrosine, there was a significant
‘meal x condition’ interaction (x2 = 18.2, df = 1, p<0.001), with higher tyrosine observed in the
HC compared to HF condition in the evening (p <0.001) but not in the morning (p=0.17).
Regarding tryptophan, there was a significant ‘meal x condition’ interaction (x2 = 30.0, df = 1,
p<0.001). Specifically, HC intake in the morning resulted in sustained higher tryptophan levels
compared to HF throughout the day (p<0.001). Furthermore, although HF intake in the morning
results in a reduction of tryptophan (p<0.01), tryptophan was not modulated by fat intake in the
evening (p=0.9). Discussion: These results reveal that macronutrients have crucial time-of-day-
dependent effects on tyrosine and tryptophan levels. The consequences for human behaviour
and potential behavioural modulation strategies must be evaluated further.
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Introduction: The visual oddball paradigm investigates cognitive processing of infrequent
stimuli, which elicit the P300 event-related potential (ERP), reflecting stimulus evaluation and
working memory updating. This process involves attentional orienting that allocates cognitive
resources for deeper processing and may enhance visual cortical excitability. While alpha event-
related desynchronization (ERD) links to cortical excitability, whether stimulus-driven
attention affects early visual processing measured by Steady-State Visual Evoked Potentials
(SSVEPs) remains unclear. This study investigates whether infrequent targets modulate SSVEP
responses, revealing attention's impact on early sensory stages. Methods: We recorded EEG
from 38 participants during a visual oddball task with flickering colored squares eliciting
SSVEPs. Target color remained consistent per participant. Two randomized blocks varied target
frequency: frequent targets (equal target-standard counts) versus rare targets (standards four
times more frequent). We analyzed reaction times (RTs), alpha ERD, SSVEP amplitudes, and
ERP components (Selection Negativity, N2, P3). Results: RTs were significantly faster for
frequent targets. Electrophysiologically, both target types showed larger alpha ERD and P3
amplitudes compared to standards, with rare targets producing the greatest effects. Significant
Selection Negativity differentiated targets from standards, while N2 amplitude was more
negative for rare targets. Crucially, SSVEP amplitudes were significantly larger for rare versus
frequent targets, demonstrating target frequency modulation of early visual processing. Greater
SSVEP amplitudes correlated with larger alpha ERD across conditions, linking cortical
excitability to early sensory processing. Discussion: Our findings reveal a significant
relationship between alpha-blocking and enhanced early visual processing, supporting that
facilitated sensory processing reflects increased cortical excitability. Target frequency
modulated all measures (alpha ERD, SSVEPs, N2, P300, RTs). However, alpha blocking
specifically correlated with early visual processing (SSVEPs) but not with later-stage ERPs
(N2/P300), and this correlation pattern remained consistent across both target frequency
conditions. This dissociation suggests distinct mechanisms underlying different processing
stages. These results provide novel insights into how oscillatory dynamics and evoked
responses interact during attention and oddball processing, demonstrating that early visual
processing is sensitive to stimulus probability.
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Introduction: Mental imagery refers to the internal generation of sensory experiences in the
absence of external input and plays a central role in perception and action (Pearson et al., 2015).
While visual and motor imagery have been extensively studied, tactile imagery remains
comparatively underexplored, despite its close coupling to the body and sensorimotor cortex.
Understanding how internally generated tactile experiences are shaped by bodily signals is
therefore critical for embodied models of perception and cognition. Here, we combined EEG
with simultaneous cardiac and respiratory recordings to investigate whether sensorimotor
oscillatory activity during tactile imagery depends on respiratory and cardiac phase at task
initiation. We specifically examined phase-dependent modulation of mu- and beta-band ERD
and tested whether imagery onset preferentially aligns with particular physiological phases. By
characterizing how bodily rhythms interact with internally generated tactile representations, this
study aims to elucidate the interoceptive constraints shaping somatosensory imagery. Methods:
Participants Twenty-six healthy right-handed adults (18-35 years; 62% female) participated
after providing written informed consent. All procedures were approved by the Leipzig
University ethics committee. All participants completed the experiment and were included in
the analyses. Results: Respiratory and cardiac phase coupling with cue onset. Respiratory phase
modulation of imagery-related ERD. Discussion: This study demonstrates that tactile mental
imagery is systematically related to ongoing bodily rhythms, with respiration exerting a
stronger influence on sensorimotor cortical dynamics than cardiac activity. Despite fixed
external cue timing, task initiation was preferentially aligned with early expiration, indicating
that respiratory phase provides a temporal scaffold for initiating internally generated tactile
representations.
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Introduction: Despite its widely documented negative effect on cognition, we still lack an
understanding of the adaptive nature of mind wandering (MW) that may have contributed to its
preservation through evolution. Here we challenge the notion that MW encompasses
decoupling from external stimuli by showing that via mediating the trade-off between executive
control and implicit statistical learning (SL), MW provides an opportunity for the brain to
extract regularities from the environment. Furthermore, we propose that this functional benefit
is linked to sleep-like slow-wave oscillations. Methods: In three studies, a total of 412 healthy
adults performed a visuomotor task with a hidden probabilistic sequence, while being
intermittently probed about their focus of attention. Study 1 used an online version of the
Alternating Serial Reaction Time task. Study 2 involved simultaneous EEG recording. In Study
3, NoGo stimuli were added to the online task to track the interplay between executive control
and SL. In all studies, SL. was operationalized as improved performance (accuracy, reaction
times) in high- vs. low-probability trials. In Study 3, response inhibition was reflected by
commission errors. Study 2 focused on aperiodic and periodic EEG components, associated
with MW and/or SL. Results: In every study, MW was accompanied by improved SL. Study 2
revealed that periodic slow-wave activity above frontolateral and centroparietal regions is
linked to both MW and SL. Finally, Study 3 showed that the beneficial effect of MW on SL
depends on executive control, being present only when MW impairs response inhibition.
Discussion: Our findings revealed a crucial adaptive aspect of MW: By gating executive
control, it may give rise to covert sleep-like states and enhance the monitoring of the broader
environment to extract probabilistic patterns. Ultimately, MW may not involve complete
perceptual decoupling. Rather, it increases our sensitivity to unattended details to improve the
prediction of future events.
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Introduction: Anxiety disorders are a prevalent global health concern with rising incidence.
While standard treatments exist, interest in alternative approaches is growing. Research in
animal models suggests ketone bodies — an alternative fuel source to glucose — may have
anxiolytic effects, reducing anxiety-like behaviors and enhancing confidence in competitive
social contexts. However, the translatability of these findings to humans and the underlying
mechanisms remain unclear. This study aimed to investigate whether exogenous ketone
supplementation impacts anxiety and competitive confidence in humans. Methods: Thirty-eight
healthy participants (24 female, average age 25.9 years) participated in a within-subject,
crossover, double-blind, placebo-controlled study. Participants received either a ketone
supplement or a placebo drink for one week, separated by a minimum one-week washout.
Anxiety and stress were assessed via self-report after exposure to virtual reality scenarios: an
elevated platform (arousal) and a dark maze (threat). Competitive confidence was measured
using a computerized task where participants chose between competing against another
participant (based on personal but unknown cognitive performance) or selecting a guaranteed
win. Physiological measures were also collected. Results: Both placebo and ketone conditions
increased anxiety and stress when participants were on the elevated platform. However, after
the dark maze exposure, anxiety and stress reports were increased in placebo condition but not
in ketone condition. Furthermore, after ketone supplementation participants were significantly
more likely to choose the competition option in the competitive confidence task compared to
placebo condition, demonstrating an increase in competitive confidence. Discussion: This
study provides initial evidence that one-week exogenous ketone supplementation may attenuate
anxiety in response to threatening stimuli and increase competitive confidence in humans. The
anxiolytic effects may involve neurobiological mechanisms like altered energy metabolism or
reduced oxidative stress. This research successfully translates preclinical findings to humans,
suggesting a potential avenue for novel therapeutic interventions for anxiety.

78



Poster: A39 Lydia Hickman

Quantifying the interoceptive distraction effect

Hickman, L. [1], Forslund, V. [1], Longley, B. [2], Savage, S. [2], Garfinkel, S. [2], & Nord,
C. [1,3]

[1] MRC Cognition and Brain Sciences Unit, University of Cambridge
[2] Institute of Cognitive Neuroscience, University College London
[3] Department of Psychiatry, University of Cambridge

Introduction: Interoception — the sensation, interpretation, and prediction of bodily signals — is
reliably disrupted across a wide range of mental health conditions. In a recent participatory
research project (Hickman, Mackie et al., 2025), we find that people with mental health
conditions report distraction from distressing bodily signals (e.g., difficulty breathing) during
daily life tasks, making them slower or unable to complete tasks. Whilst measures have been
developed to index attention to bodily signals (e.g., experience sampling methods), no
experimental tasks have assessed the impact of unwanted interoceptive intrusions on otherwise
unrelated task performance. Here, we set out to create and validate a paradigm for indexing this
‘interoceptive distraction effect’. Methods: Participants (N = 24) completed a visual search task,
with reaction time (RT) recorded on each trial. During trials, participants either experienced no
distraction, an interoceptive distractor stimulus (a small amount of resistance applied to a
breathing tube) or an exteroceptive (auditory) distractor stimulus. The Multidimensional
Assessment of Interoceptive Awareness (MAIA) was taken as a measure of self-reported
interoceptive awareness. Results: The auditory-distractor condition increased RTs compared to
no-distractor (p = .019). An interaction between MAIA not-worrying and condition revealed a
smaller interoceptive distractor effect for those with a higher not-worrying score (p = .029).
This interaction was not seen in the auditory analyses (p > .05). Finally, whilst the auditory
distractor effect decreased as within-block trial number increased (p = .025), this was not the
case for the interoceptive distractor effect (p > .05). Discussion: Our results demonstrate that
whilst both interoceptive and exteroceptive distractors increased reaction times in a visual
search task, self-reported interoceptive awareness predicted interoceptive distraction alone. We
hope that the development of this task, informed by people with lived experience, will advance
interoceptive theory in psychiatry.
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Introduction: Evidence indicates that neuroscience publications with female names in
prominent authoring positions receive fewer citations than expected. Reacting to recent
discourse among publishers, we analyzed gender approximations within the heart-beat evoked
response (HER) literature included in our systematic review (Steinfath, Azanova, Kapralov et
al., 2025). This analysis characterizes the field’s current gender composition and serves as
benchmark for scientists to evaluate their citation behaviour. Methods: We extracted binary
gender estimates (F = female; M = male) for the first and last author names across the reviewed
references (n = 132) using an automated service and cleanBib. For instances of low assignment
probability (<.80), we manually searched for available pronouns. Results: With two
unclassifiable references excluded, authoring dyads were categorized as 18% (n = 24) FF (first
author/last author), 10% (n = 13) MF, 31% (n = 40) FM, and 41% (n = 53) MM. A median split
by publication year revealed improved gender balance over time (since October 2020 [A
before]: 23% FF [+9.2%], 14% MF [+7.7%], 28% FM [-6.2%], 35% MM [-11%]), resembling
the gender distribution across 50 neuroscience journals from 2023 recently published. Based on
Eigenfactor metrics, we observed that female names at first/last positions were more prevalent
in high-ranked journals, a pattern diminishing with inclusion of lower-ranked journals. Lastly,
we observed some clustering patterns (using a threshold of >5 references) among individual
author names. Our citation behaviour in the reviewing text consisted of 16% (n = 16) FF, 13%
(n=13) MF, 28% (n=27) FM, and 43% (n = 42) MM. Discussion: By employing a systematic
review, this work presents a methodology for gender distribution analysis and citation
benchmarking within a research subfield. While the trend toward gender parity in HER research
is promising, our results underscore that attention to gender equity and citation diversification
remains essential.
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Introduction: The development of executive function continues in adolescence, a
transformative phase of life bringing independence and freedom to choose behaviors and
environments. In parallel, differences in executive function may foster unhealthy eating
behavior and accelerated weight gain. However, obesity-related inter-individual differences in
executive function in adolescents remain poorly understood. In this systematic review and
meta-analysis, we investigated whether executive function is compromised in adolescent
obesity and whether any particular executive function domain (inhibition, cognitive flexibility,
working memory, decision-making, planning and verbal fluency) shows more pronounced
impairments than others. Methods: PubMed and Web of Science were searched for relevant
literature, and the titles and abstracts of the resulting 4630 papers were screened. Results from
49 studies (n = 9648 participants) that compared adolescents with excess weight (defined as
overweight or obesity) to healthy weight peers on at least one executive function task were
included in the quantitative analysis. Results: We found a small effect indicating worse
performance in adolescents with excess weight (g = -0.314, 95% CI [-0.413, -0.214], p < .001).
To disentangle the effects of obesity and overweight, we performed separate, constrained
analyses suggesting similar differences between adolescents with obesity compared to healthy
weight peers, but not between those with overweight to healthy weight peers. We did not find
any evidence of selective executive function impairments, as effect sizes for performance
differences between weight groups did not differ between executive function domains. Samples
with higher age, higher BMI range and a higher proportion of female participants showed more
pronounced differences between weight groups. Discussion: In conclusion, our results show
that adolescents with healthy weight scored modestly but consistently higher on executive
function tasks compared to their peers living with obesity, with moderating effects of age, BMI
and sex. Our findings raise implications for the prevention and treatment of obesity and related
conditions.
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Introduction: Anxiety and depression are highly prevalent, often co-occurring disorders that
exhibit significant heterogeneity. The Research Domain Criteria (RDoC) Framework proposes
a transdiagnostic non-binary approach that incorporates several dimensions to characterize
psychopathology. In line with the RDoC approach, our study aims to characterize symptom
severity across disorders, based on cognitive bias measures. Cognitive biases - systematic
alterations in information processing - are a core feature in both disorders. We have previously
identified these biases in both clinical and subclinical populations, suggesting a continuous
association between symptom severity and cognitive biases rather than occurring after a fixed
threshold. This behavioral study aims to examine cognitive biases underlying symptoms to
improve diagnostic accuracy and identify disorder subtypes that may account for heterogeneity.
Methods: We conducted an online study, where participants (N = 119) completed four tasks
assessing cognitive biases: 1) interpretation bias (interpretation of ambiguous situations as
negative to oneself), 2) selective attention bias (interference in the ability to disregard
distracting negative input), 3) expectancy bias (tendency to expect negative future events), and
4) emotional reactivity (passive viewing of negative images). To evaluate symptom severity,
participants completed questionnaires measuring anxiety, depression, and somatic symptoms.
Results: Response times and selection patterns from the cognitive tasks were collected.
Correlation and regression analysis revealed that different biases predict and symptom severity.
Additionally, cluster analysis uncovered subgroup differences, displayed in differing cognitive
task performance and symptom scores. Discussion: Prediction of self-reported symptoms based
on cognitive task performance allows for clarification of the contribution of cognitive biases to
anxiety and depression severity. Identifying subgroups within the sample enhances
understanding of heterogeneity. The study better characterizes anxiety and depression by
identifying subgroups differentiated by unique cognitive patterns. Findings delineate cognitive
profiles associated with symptom severity and allow the development of personalized
cognitive-based interventions and diagnosis methods.
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Introduction: Variations in cardioafferent traffic are relayed to the brain and have been shown
to increase fear processing via contributions of the amygdala. Stress potentially interacts with
these effects via both humoral and neuronal pathways by increasing amygdala activation as
well as altering cardiovascular activity. Methods: We investigated the interaction of cardiac
cycle and stress effects on threat processing by employing a sequentially primed weapon
identification task (WIT). In two sessions, 31 participants performed four blocks of the WIT
identifying laterally presented objects, i.e. weapon or tools which were primed by neutral or
fear faces creating (in)congruent valence pairings. To dissociate affective effects from
sensorimotor automations, we varied the overlap of target and response locations to create
compatible, incompatible, and neutral stimulus-response-pairings. Object presentation was
aligned to the ECG, targeting systole versus diastole i.e., phases of high versus low
cardioafferent activity. Depending on the session, participants were exposed to a cold pressor
test (CPT) or a control condition before each experimental block. Results: The CPT increased
heart rate and mean arterial blood pressure, as well as subjective stress and arousal ratings. Fear
versus neutral faces evoked an increased late positive potential and N170 indicating valid
affective manipulation. As expected, weapon versus tools showed decreased response times and
errors as well as an increased frontocentral N400. First results indicated that both CPT exposure
and the cardiac cycle modulated priming effects on target processing. Specifically, during
systole onsets tools were more likely to be misidentified as weapons when primed with fear
faces. While the same effect was present in the CPT condition, stress and cardiac cycle effects
did not interact. Discussion: Our results are in line previous findings reporting increased threat
processing both during times of increased cardioafferent traffic as well as during acute stress
however these first results indicate no interaction of these two processes.
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Introduction: The rapidly developing research field of brain-body neuroscience faces
methodological challenges, as analysts continue to develop new analysis strategies for robust
statistics in the absence of established best practices. This quest for robust (inferential) statistics
is further complicated by the inherently circular data involved in the study of phase-locked
effects of physiological rhythms, e.g. in respiration-brain coupling. Lacking best practices for
brain-body analyses, possible approaches involve several degrees of freedom, e.g. how to
properly extract phase information, whether to treat it as categorical or continuous, how to
create adequate null distributions for statistical comparisons, and how to control for false
positive results in multiple comparisons. Methods: Using two exemplary datasets with
respiratory and concurrent outcome recordings of N = 20 and N = 18 (resting state MEG and
hit rate in a near-threshold spatial detection task, respectively), we systematically compare
several approaches currently used to analyse covariation between respiratory rhythms and
behavioral or neural outcomes, highlighting their implications for the results of statistical
testing. Results: Informed by these comparisons, we offer guidance on best practices for critical
parameters spanning respiratory phase extraction, robust surrogate generation, both event-based
and continuous statistics, and finally propose a novel approach for circular cluster-based
permutation testing. The new clustering procedure is based on complex representations in the
polar plane and takes the inherent circular nature of phase data into account, thus reliably
controlling error rates in phase-related analyses. Discussion: We provide a robust and
generalisable pipeline based on respiratory-brain coupling analyses that can flexibly be
implemented for any phase-locked analysis of neural, behavioural, or peripheral data. Both
MATLAB and Python implementations of the software code for the pipeline are openly
accessible for flexible use and community development.
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Introduction: In everyday listening environments, speech is often embedded in background
noise which compromises its comprehensibility. Although selective attention to speech feels
effortless, the neural mechanisms supporting speech processing under adverse listening
conditions remain debated. Alpha-band (8-12 Hz) oscillations are implicated in auditory
attention, with increases in alpha power interpreted as reflecting top-down inhibitory control.
Higher alpha power has been reported for degraded compared with clear speech. However, it
remains unclear whether these modulations are driven by acoustic properties of the auditory
stimulus or by attentional engagement with meaningful linguistic content. Methods: We
recorded EEG while participants listened to sentences presented concurrently with pure tones.
Sentences were presented in three intelligibility levels: Clear, noise-vocoded (NV; intelligible
but degraded), and spectrally rotated noise-vocoded speech (rNV; unintelligible). Critically, all
participants heard identical acoustic stimulation; only attentional focus differed between
groups. One group attended to the speech stream (Speech group), while another group attended
to the pure tones (Beep group). Although sentence content varied, the proportion of
intelligibility levels was matched across groups. A surprise recognition task evaluated incidental
encoding to validate our attentional manipulation. Time-frequency analyses focused on alpha-
band power. Results: Preliminary analyses from a subsample revealed an increase in alpha
power, specifically for degraded compared with clear speech, with a marginally significant
positive cluster. Importantly, this alpha power modulation was only observed for participants
attending to the speech stream and absent for participants attending to the pure tones, despite
identical perceptual input. Discussion: By dissociating attentional focus from acoustic
properties, these findings suggest that alpha-band modulations depend on attentional
engagement with meaningful linguistic content rather than acoustic properties of the auditory
stimuli. Establishing alpha power as a marker of top-down attentional control during adverse
listening may have broader implications for assessing residual attentional network function in
clinical populations where overt behavioural responses are limited.
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Introduction: Embolic Stroke of Undetermined Source (ESUS) accounts for approximately
20% of all ischemic strokes, with previously undetected atrial fibrillation (AF) assumed to be a
major underlying mechanism. AF frequently occurs in paroxysmal and asymptomatic forms,
making detection difficult with standard diagnostic procedures such as short-term ECG or
Holter monitoring. As a result, many patients remain undertreated, while others may receive
unnecessary anticoagulation. Early identification of individuals at elevated risk for AF is
therefore essential to prevent recurrent strokes. Evidence increasingly supports brain—heart
interactions in arrhythmogenesis, indicating integrated neural, cardiac, and respiratory signals
may assist AF risk stratification. Methods: This study aimed to develop predictive markers for
AF risk by examining electroencephalographic (EEG) features, heart rate variability (HRV)
parameters, and respiratory patterns during autonomic challenge tasks designed to modulate
cardiac activity. Multimodal physiological signals, including EEG, ECG, and respiration, were
recorded during a single experimental session comprising an interoceptive task and autonomic
challenges. The sample included 19 ESUS patients (mean age 69.6 + 6.2 years), 8 patients with
transient ischemic attack or autonomic dysfunction (mean age 60.8 + 18.0 years), and 35
healthy controls (mean age 63.1 + 7.0 years). Results: Significant differences were observed
between ESUS patients and healthy controls in specific HRV indices and task-induced heart
rate modulation. Power spectral density analyses of EEG data revealed significant alterations
across distinct frequency bands and regions of interest. Notably, several EEG features correlated
with HRV measures, supporting the presence of altered brain—heart coupling in ESUS patients.
Discussion: Although HRV has been previously explored as a biomarker for stroke outcomes,
the combined evaluation of EEG, HRV, and respiratory dynamics during task-induced
autonomic modulation remains limited. Our findings suggest that multimodal brain—heart—
respiratory signatures may enhance AF risk detection and provide preliminary evidence
supporting further investigation in ongoing and future studies.
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Introduction: The brain continuously integrates external sensory information with internal
physiological signals, including cardiac rhythms (Azzalini et al., 2019). Cardiac timing has been
shown to modulate perception and motor-related neural excitability, with perceptual processing
often enhanced during diastole and action-related processes facilitated during systole (Birren et
al., 1963; Al et al., 2023). However, evidence for cardiac influences on complex, sequential
motor behaviour and motor imagery remains unknown. This study investigated whether cardiac
phase modulates reaction times, movement errors, and their evolution over time during motor
adaptation (tested with the force field reaching task), and whether such effects differ between
action execution, motor imagery, and control conditions. Methods: We conducted a secondary
analysis of behavioural and electrocardiogram (ECG) data from 60 healthy participants
performing a force field adaptation paradigm (Gippert et al., 2025). Participants were assigned
to an active group (sequential reaching), a motor imagery group (imagined movement prior to
execution), or a control group (single reach execution). Cardiac phase at task-relevant events
was modeled using binary (systole/diastole), binned, and continuous circular (sine/cosine)
representations. Linear and generalized linear mixed-effects models assessed relationships
between cardiac timing, reaction times, and movement error within each group separately
(active: n=17; motor imagery: n=18; control: n=18). Results: We observed occasional small,
time-dependent effects of cardiac phase on reaction times and movement errors across multiple
analytic approaches. These effects varied across groups and methodological approaches.
Further analyses will examine individual and subgroup differences, as well as systematic
differences between modeling approaches. Discussion: These findings suggest modest cardiac
modulation of externally paced motor learning at the group level, with effects varying by
condition and analytical method. Further investigation into individual differences and
methodological factors will clarify the nature and reliability of cardiac influences on motor
behaviour.
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Introduction: Chronic primary pain is increasingly understood as a disorder of altered threat
processing, maladaptive prediction and central sensitization, driven by nociplastic mechanisms
rather than persistent tissue damage. In Germany, access to effective biopsychosocial pain
treatment remains limited, with long waiting times and insufficient availability of multimodal
care. Digital interventions offer a scalable pathway to address this gap; however, most existing
programs focus primarily on acceptance and coping strategies rather than on modifying the
underlying neurocognitive processes. HELP is a CE-conform mobile medical device (MDR
Class I) designed to actively target central pain mechanisms by integrating Pain Reprocessing
Therapy (PRT) and Emotional Awareness and Expression Therapy (EAET), complemented by
cognitive-behavioral, affective and exposure-based elements. The intervention specifically
aims to recalibrate threat—safety appraisals, somatosensory prediction, emotional load and
avoidance behavior, thereby addressing key drivers of nociplastic pain. Methods: HELP
delivers 24 multimedia modules over 90 days, combining pain neuroscience education,
individualized attribution work, somatic tracking, graded exposure, expressive writing and
affect-focused techniques. A decentralized, randomized, controlled pilot trial investigates HELP
+ care-as-usual (CAU) versus CAU alone in 118 adults with F45.41 or M79.7 diagnoses.
Primary endpoint: change in pain interference (BPI-Interference) after 12 weeks. Secondary
endpoints: pain intensity, insomnia severity (ISI), anxiety (GAD-7) and depressive symptoms
(PHQ-9). Results: As the trial is ongoing, this presentation outlines the conceptual
underpinnings, digital implementation and expected mechanisms of action. Benchmark data
from equivalent devices and the scientific literature (e.g., PRT RCTs with large effect sizes on
pain intensity and interference) informed the clinical evaluation plan and acceptance ranges for
HELP. Discussion: HELP represents a neurobiologically informed Mind-Brain—-Body
intervention that aims not only to improve functioning but to directly modulate central pain
processing. By integrating PRT/EAET in a structured digital format, HELP may offer a scalable
pathway to reduce pain interference, reattribute nociplastic symptoms, and strengthen self-
efficacy in a highly underserved population. The ongoing RCT will provide the first controlled
evidence on whether a mobile PRT/EAET-based intervention can achieve mechanistically
meaningful and clinically relevant improvements in adults with chronic nociplastic pain.

88



Poster: B10 Frans Nordén
Pauses in breathing predicts movement magnitude in humans

Nordén, F. [1], Schaefer, M. [1], Olsson, A. [1], Lundstréom, JN. [1, 2, 3], Vieira, JB. [4] &
Arshamian, A. [1]

[1] Department of Clinical Neuroscience, Karolinska Institutet, Stockholm

[2] Monell Chemical Senses Center, Philadelphia

[3] Department of Otorhinolaryngology, Karolinska University Hospital, Stockholm
[4] Department of Experimental Psychology, Utrecht University, Utrecht

Introduction: Movements in the nose, head, and whiskers are synchronized and coordinated by
the breathing rhythm in freely exploring rodents. These rhythms originate in the brainstem,
leading to the hypothesis that respiration provides a “master clock” that links sensory
processing with exploratory motor actions. Whether a similar coordination between breathing
and movement exists in humans remains unclear. Methods: We directly tested this hypothesis
by assessing whether whole-body movements are phase-locked to breathing in human
participants during an exploratory task requiring threat detection and avoidance. Participants (n
= 21) performed the task in an immersive, free-moving virtual reality environment that enabled
continuous tracking of breathing and full-body motion. All participants completed two
experimental sessions. Results: We found no difference in overall movement rate between
inhalation and exhalation. In contrast, breathing pauses showed phase-specific effects: post-
inhalation pauses predicted increased movement, whereas post-exhalation pauses predicted
decreased movement. Discussion: Together, these findings indicate that breathing and
movement are temporally coordinated in humans. The results are consistent with the idea that
brainstem respiratory rhythms contribute to the organization of exploratory motor behavior,
supporting the proposed role of respiration as a coordinating temporal structure for action.
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Introduction: The current study aims to address the gaps between the Western model of mental
health care and the needs of East Asian women in the English-speaking population via
examining how systemic sexism influenced their narratives of well-being while testing
advocacy as a protective factor of well-being. This included attempts to develop a contemporary
measurement of Perceived sexism among this population, which involved not only the
individual familiarity with sexism (N=16) but also their emotional-cognitive responses (N=10);
while investigating the emotional-cognitive profiles of both the general and advocate
populations. Methods: The current project is a mixed-method series of 3 studies, including
interviews (N=15) and surveys (N=400) conducted on female individuals from both support
organizations and the general population (N=201) of the English-speaking community in Japan,
Vietnam, and other East Asia-originated groups from multiple regions. Quantitative analyses
will be conducted using JAMOVI 2.5.2. Results: Explanatory Factor Analysis was performed
for each dimension of the whole Perceived sexism measurement (N=26), whole scale
KMO-=.833. Principal Component Analysis conducted on the general population N=201
revealed two main emotional-cognitive response tendencies to sexism (N=10): set A (shame,
sadness, insecurity, disappointment) and set B (unfairness, denormalization, powerlessness,
comparison, anger, confrontation). Labels for both sets of responses were drawn from themes
of semi-structured interviews (N=10) on young women’s narratives of responses to sexism,
from which set A was named Victimized, and set B - Villainized. Initial Latent Profile Analysis
confirmed a 2-class model, in which Class 1 demonstrated higher scores on all well-being
factors, especially low victimized responses; while Class 2 showed higher scores on both types
of responses and lower well-being (Entropy=.859, BLRT_p<.001). Class proportion was
balanced (n_min=.481, n_max=.519). Discussion: By investigating the emotional-cognitive
profiles of East Asian women in responses to sexism and how it indicates their well-being
outcomes, the study’s outcomes can contribute to better interventions for this group of women.
Later steps of the study require investigation into not only the profile of female advocates for
this group and their interactions with women’s psychological well-being, but also the discourses
and narratives of advocacy as a protective factor.
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Introduction: Interoceptive states play a critical role in perception and action. Perceptual
accuracy has been shown to vary across cardiac and respiratory phases, yet it remains unclear
whether such effects reflect adaptive sensory optimization or passive physiological constraints.
Beyond this, blood pressure (BP) provides a complementary interoceptive dimension, which is
tightly linked to autonomic regulation and baroreflex control and therefore central for
homeostasis and brain-body communication. Combining electrocardiography (ECG) and
photoplethysmography (PPG) enables estimation of pulse transit time (PTT), a non-invasive
proxy for beat-to-beat BP changes, allowing investigation of vascular contributions to active
perception. Methods: The study investigates how cardiac and respiratory phases influence
perceptual accuracy in an active visual sampling task. Participants will complete an orientation
discrimination task, where they trigger the onset of a briefly flashed Gabor patch and judge its
orientation. Stimulus contrast will be adaptively adjusted using a staircase procedure at two
difficulty levels. ECG, respiration and PPG will be recorded continuously, to estimate phase for
each rhythm and compute trial-wise PTT from ECG-PPG delay. Behavioral data will be related
to physiological signals using circular statistics and mixed-effects models incorporating within-
subject predictors (trial-wise phases, PTT variability) and between-subject predictors (mean
PTT). Results: It is hypothesized that self-initiated sampling will preferentially align with
specific bodily phases, leading to enhanced perceptual performance. Inter-individual
differences in mean PTT will be modeled as a latent, trait-like vascular parameter that may
modulate the strength of this alignment. Additionally, beat-to-beat PTT variability may index
state-like changes in autonomic precision and will be modeled as a covariate. Finally,
comparing alignment with both cardiac electrical activity and peripheral pulse-wave arrival
may help distinguish adaptive optimization from physiological interference. Discussion: This
study will clarify how BP-related dynamics can be integrated into interoceptive theories,
offering a pathway through which interoceptive predictions influence perceptual decision-
making within an active inference framework.
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Introduction: This study presents a novel mindfulness intervention delivered through Virtual
Reality (VR), designed to investigate its effects on cognitive functioning, specifically attention
and visual working memory (VWM), as well as job performance and job stress. Existing
research demonstrates that stress impairs attentional processes, which in turn undermines job
performance and overall quality of life, often with lasting implications for employee well-being.
Enhancing attention and working memory is therefore essential for promoting mental health
and occupational effectiveness. Given the significant role of attention in workplace functioning,
there is a critical need for effective and engaging interventions that enhance cognitive abilities.
Mindfulness-based approaches offer considerable promise; however, evidence on their direct
impact on cognitive processes and subsequent job outcomes remains limited. To address this
gap, the present research integrated immersive VR technology with mindfulness training,
leveraging VR’s capacity to increase engagement and presence to enhance the efficacy of the
intervention. Methods: Employing a controlled experimental design, the study assessed
attention, VWM, stress, and job performance before and after the intervention. Outcome
measures include computerised cognitive tasks, self-report questionnaires, and physiological
measures assessed via heart rate variability. Data collection is currently underway, and mixed-
design ANOVAs will be performed among the variables of interest. Results: The findings are
expected to reveal that cognitive-based mindfulness intervention will improve attention and
VWM in the experimental group, leading to enhanced job performance and reduced stress levels
compared to the control group. Discussion: This research contributes to a deeper understanding
of the interplay between mindfulness, cognition, stress, and performance. By integrating VR
into mindfulness practice, the study offers insights into innovative, technology-enhanced
approaches for workplace well-being. The findings are expected to advance theoretical
knowledge of the cognitive and physiological mechanisms underlying mindfulness, while also
informing the development of scalable, engaging interventions to promote employee health and
productivity across diverse organisational contexts.
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Introduction: Spatial perspective-taking involves adopting viewpoints that are misaligned with
one’s egocentric orientation, resulting in a performance cost known as the misalignment effect.
Prior work shows that advance information about the to-be-adopted viewpoint can reduce this
cost. Drawing on embodied cognition, this longitudinal study examined whether dance
expertise and one year of dance training modulate spatial judgment performance and the
effectiveness of advance viewpoint cueing. Methods: A total of 121 participants completed a
spatial judgment task at baseline (T1) and 12 months later (T2): experienced Latin dancers,
beginners enrolled in Latin dance classes for one year, and non-dancer controls. The task
required left-right judgments from an imagined viewpoint across three misalignment levels
(aligned, moderate, high). Trials included two cueing conditions: advance-view (viewpoint
location presented first) and advance-target (target location presented first), with a fixed 800
ms SOA. Accuracy and response times were analyzed using mixed-effects models. Results:
Across groups and time points, increasing misalignment reduced accuracy and increased
response times, confirming robust misalignment effects. Advance-view cueing facilitated
performance relative to advance-target cueing, particularly at lower misalignment. Contrary to
predictions, experienced dancers did not outperform beginners overall. Beginners were more
accurate than controls at both T1 and T2 and showed larger reductions in response times from
T1 to T2. At T2, beginners exhibited stronger cue-related benefits than controls, especially
under higher misalignment levels. Correlational analyses showed no reliable associations
between years or hours of dance practice and performance. Discussion: Dance-related
embodied experience did not eliminate realignment costs but appeared to support more effective
use of advance information, particularly among beginners. Group differences likely reflect a
combination of self-selection into dance training and training-related changes, potentially
weakened by non-systematic training across the year. These findings support embodied
accounts of spatial cognition while emphasizing the importance of training structure and task
sensitivity for detecting training-induced effects.
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Introduction: Neuromodulators such as noradrenaline regulate sympathetic arousal and higher-
order cognition. Animal research indicates that invasive vagus nerve stimulation (VNS), a key
bidirectional body-brain communication channel, activates neuromodulatory centers in the
brainstem such as the locus coeruleus, suggesting it as a promising tool to experimentally
modulate neuromodulatory activity. However, direct evidence from humans is scarce and
inconsistent. This study explores how non-invasive transcutaneous auricular VNS (taVNS)
affects neuromodulatory brainstem nuclei, critical for sympathetic arousal and cognition.
Methods: We tested 52 healthy younger adults (Mage=27.00+3.79; 26 female) with concurrent
brainstem-focused fMRI, pupillometry, respiration, and heart rate measurements during taVINS.
On each trial, participants received a brief (1s) electrical stimulation to either the cymba
conchae (active site with ascending vagal projections) or the earlobe (control) of the left ear, on
separate days in counterbalanced order. Stimulation intensity was calibrated per site, with three
amplitude levels (40%, 60%, 80% of individual maximum) administered in a parametric design.
Quantitative structural MRI was acquired to differentiate brainstem nuclei based on their tissue
properties. Results: Ongoing analyses showed robust stimulation-evoked pupil dilation that
positively scaled with stimulation amplitude across conditions. While taVNS elicited larger
pupil responses than control stimulation in about half of participants, the opposite was observed
in others. Follow-up analyses suggested that this inter-individual variability is related to
differences in calibration thresholds between conditions. Mass-univariate fMRI analysis
modeling BOLD activity as a function of continuous pupil fluctuations revealed widespread
pupil-linked brainstem BOLD responses during both conditions, overlapping with several
arousal-related neuromodulatory systems. Quantitative MRI enabled reliable visualization of
neuromodulatory nuclei of interest, including the locus coeruleus and substantia nigra,
providing an anatomical framework for ongoing structure—function analyses. Discussion: This
work aims to provide foundational knowledge on how taVNS modulates brainstem activity and
physiological responses, offering insights into its potential for both experimental and clinical
purposes.
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Introduction: Changes in heart rate are consistently associated with variability in perceptive
and cognitive performance. Exercise-based studies suggest transient performance benefits
during moderate heart-rate elevations, yet such effects co-occur with widespread autonomic,
metabolic, and neurochemical changes. Consequently, it remains unclear whether heart rate
itself directly modulates perceptive and cognitive performance or whether observed effects
primarily reflect the broader physiological context. Determining the specific contribution of
heart rate, independent of autonomic arousal, is essential for understanding heart-brain
interactions underlying human behavior. Methods: To isolate heart-rate-dependent effects, this
study contrasts two mechanistically distinct manipulations. Healthy adults will undergo graded
autonomic challenge using desk cycling, whereas patients with implanted pacemakers will
undergo clinically supervised, mechanically induced heart-rate increases without physical
exertion. Both cohorts will perform matched near-threshold perceptive tasks and cognitive tasks
assessing attentional efficiency and decision-related processing. Stimulus onsets will be
randomized with respect to the heartbeat to avoid timing-related confounds. Simultaneous EEG,
ECG, and respiration will be recorded, with a subset of participants additionally completing
simultaneous EEG-fMRI measurements. Results: During autonomic challenge, we expect a
non-linear relationship between heart rate and performance, with moderate increases improving
perceptive and cognitive measures and higher rates leading to reduced sensitivity or efficiency.
In contrast, mechanically driven heart-rate increases are expected to result in stable or declining
performance, reflecting reduced diastolic filling time and altered cerebral perfusion rather than
arousal-related facilitation. Behavioral effects are expected to covary with physiological and
neural indices, including diastolic fraction, heartbeat-evoked potentials, and connectivity within
central autonomic-sensory networks. Discussion: By directly contrasting autonomic and
mechanical heart-rate manipulations, this study will clarify how cardiac rate itself influences
perceptive and cognitive performance. Integrating behavioral, physiological, and neural
measures will provide mechanistic insight into heart-brain interactions underlying variability in
human perception and cognition.

95



Poster: B17 Kasteé Ivanauskaite

Cardioscapes: Using Cardiac Biofeedback Through Real-Time Music
Generation to Improve Effects of Resonance-Paced Breathing

Ivanauskaite, 1. [1] & Leganes-Fonteneau, M. [1,2]

[1] Developmental Psychopathology Department, Psychology School, University of Amsterdam, Amsterdam
[2] Louvain Experimental Psychopathology research group (LEP), Psychological Science Research Institute,
UCLouvain, Louvain-la-Neuve

Introduction: Resonance-paced breathing (RPB) is a well-established method to modulate and
maximize heart rate variability (HRV) through the synchronization of respiratory and
cardiovascular rhythms. Although RPB is used as an adjunct tool in various clinical and non-
clinical applications, adherence to regular practice remains a challenge, limiting its long-term
benefits. Enhancing engagement through music and biofeedback may improve adherence by
making the practice more rewarding and sustaining user motivation over time. Methods: Here
we present a novel methodology that augments RPB with an adaptive system that delivers
musical cues to guide the breathing exercise and dynamically modulates musical content in real
time contingent on correct performance. In the RPB+ condition, real-time low-frequency HRV
(LF-HRV) values modulated a pre-composed musical piece via control messages from Python
to Ableton Live 12. Two biofeedback parameters were used: music volume, which scaled
linearly with LF-HRYV, and reverb level, which increased incrementally with sustained HRV
levels. In the RPB— condition, participants observed only a visual pacer guiding their breathing.
A randomized crossover design was used. Results: Participants (N = 27) completed both
conditions to validate the methodology in terms of preference, usability, and effects on anxiety
and mindfulness. Participants reported a significant preference for RPB+ in enjoyment,
relaxation, and intention for future use. Music-enhanced RPB also produced larger decreases in
anxiety than standard RPB. Stability analyses showed no differences in HRV levels between
conditions, indicating that music neither negatively nor positively affected sustained HRV.
Discussion: These findings support the feasibility of integrating musical biofeedback into RPB
protocols and suggest potential to enhance engagement and adherence through reward-based
auditory modulation. This methodology may help scale RPB as an adjunct clinical tool for at-
home use.
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Introduction: The integration of social robots into everyday life has intensified interest in the
neural and perceptual mechanisms underlying Human-Robot Interaction (HRI). Motor
resonance, supported by the mirror neuron system (MNS), plays a key role in action perception
and understanding, and may vary depending on an agent’s human likeness and the biological
plausibility of its movements. However, empirical evidence remains inconsistent. Methods: In
two within-subject experiments (N1 = 27; N2 = 24 neurotypical adults), we investigated
implicit motor responses reflected in bilateral grip force modulation. While participants viewed
static images of human and robotic hands, grip force was recorded using force sensors held in
both hands. This enables the detection of subtle and real-time changes in hand muscle activity.
Images of robotic hands varied across three levels of human likeness in form and design
(Experiment 1) and biomechanical plausibility of the depicted hand movements (Experiment
2). Results: Analyses revealed no significant differences in motor resonance strength across
conditions, with Bayesian results further supporting the null hypotheses. Discussion: These
findings suggest that both human and robotic stimuli evoke comparable motor resonance and
perceptual processing, irrespective of human likeness or biomechanical feasibility. This
indicates that factors beyond physical appearance, such as perceived intentionality or autonomy,
may play a crucial role in MNS activation, highlighting its sensitivity to broader social cues.
The results contribute to a deeper understanding of how humans perceive and internally
simulate robotic agents in social contexts. These considerations broaden the design possibilities
for non-human-like robots in social contexts and prove promising for different research fields
like neuro-rehabilitation.
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Introduction: It has been assumed that mental operations take place in working memory (WM)
for newly received information. However, mental operations of daily life also require the use
of existing memories. Nevertheless, the role of WM for the operation of information in long-
term memory (LTM) remains underexplored. Methods: By using behavioral assessment, we
measured the activation of WM for previously learned location information for two tasks:
recognition and integration. Based on the previous studies showing facilitated perceptual
discrimination at the information stored in WM, we employed a secondary task to measure WM
reactivation for LTM locations. We hypothesized that faster detection performance in the
perceptual discrimination task for LTM locations compared to irrelevant locations would
provide evidence for WM reactivation. Results: Enhanced detection performance for LTM
information was observed only in the integration condition, but not in the recognition (N=21).
Discussion: Our finding suggests that stronger WM reactivation is needed for mental operations
for the information in LTM compared to mere remembering.
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Introduction: Women are often perceived to have less agency than men. However, whether this
gender-related agency bias is also influencing low-level perceptual processes has received little
attention in previous work. To fill this gap in the literature, we examined the link between
gender cues and the causal attribution of sensory consequence of behaviour, a specific facet of
agency. Methods: For this reason, we have developed a task in which participants have to detect
the point of decoupling between an agent’s action (walking) and its effect (the sound of
footsteps). We showed participants point-light walkers and manipulated the gender of the agent
in a linear manner, from most masculine to most feminine. Participants had to press a button
when the agent was not perceived to be causing the sound of footsteps anymore. Results: We
found that, the more female the agent was, the later participants detected the action-effect
decoupling. Moreover, the more feminine the agent was, the more sensitive the participants
were to the loss of causation. Discussion: These findings indicate that gender cues influence
the degree to which participants attribute the cause of an effect to an agent, which shows that
such stereotypes are deeply ingrained in our cognitive system. These findings might have
important implications for our understanding of the nature of gender stereotypes and how
resistant they are to change.
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Introduction: In recent work we have shown that human pupil size fluctuates systematically
across the respiratory cycle, with pupil diameter typically smallest around inhalation onset and
largest during exhalation. Here, we investigated whether comparable respiration-linked pupil
dynamics are present in mice and assessed similarities and differences across species. Methods:
We analyzed an open-access dataset comprising synchronized video and calcium imaging
recordings from 25 mice collected over multiple days, both during rest and during a lever-pull
task. Olfactory bulb activity was derived from calcium imaging data converted to inferred
neuronal spike trains and, together with nosetip positional tracking, was used to estimate
respiratory phase. Pupil diameter measurements were obtained from video-inferred pupil size
estimations provided with the dataset. Human data consisted of previously collected recordings
from approximately 100 participants during resting-state and visual perception tasks. For both
species, pupil size was aligned to the inferred respiratory cycle and analyzed across conditions.
Results: In mice, pupil diameter exhibited systematic modulation across the respiratory cycle,
paralleling observations in humans, and was present both at rest and during task engagement.
The phase relationship between respiration and pupil size differed modestly between resting
and task conditions, with a condition-dependent shift in the timing of peak pupil dilation. While
the precise phase of maximal and minimal pupil size differed between mice and humans, the
changes in pupil size were small but statistically robust in both species. Discussion: These
findings suggest that respiration-coupled fluctuations in pupil size may reflect evolutionarily
conserved mechanisms in mammals. Future work will extend this investigation to non-
mammalian species to determine the phylogenetic prevalence and functional significance of
respiratory-phase—dependent pupillary dynamics.
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Introduction: Social cognition relies on dedicated brain networks (Face Perception network,
Body Perception network, Mirror-Neuron-System, Theory of Mind network). This study
investigates the structural connectivity of functionally identified brain regions in these
networks in two species, macaques and humans, using dMRI tractography. Comparing these
connectomes will allow us to gain insights on how the social brain is organized, and how it
evolved. These findings are highly relevant to research on social cognition disorders, which
increasingly focuses on connectivity abnormalities. Methods: Probabilistic tractography was
performed for human subjects both to reconstruct major white matter tracts and to track
streamlines between all the functional regions of interest. Based on these tracts and streamlines,
centrality measures were computed for each region of interest, to identify hub regions. We also
compared within-network and between-networks connectivity and tested whether the
connectivity strength was rather predicted by anatomical closeness or network identity. The
same analyses will be performed for the macaques. Results: The social connectome in humans
showed strong involvement of the inferior longitudinal and uncinate fasciculi, anterior
commissure, as well as right arcuate and left superior longitudinal fasciculi. Regions of the
Theory of Mind network showed a tendency for higher eigenvector and betweenness centrality.
We also found significantly more within-network than between networks connectivity,
especially for the Mirror-Neuron and Theory of Mind networks, and significant effects on
connectivity of both anatomical distance and network identity. Discussion: Our results extend
previous research through the combination of subject-specific functional regions of interest,
and structural connectivity measures across two species. Our project will now allow us to
examine whether the proto-Theory of Mind network occupies a similarly central role in the
macaque social brain connectome as the Theory of Mind network in humans and investigate
how interspecies differences in the anatomical location of brain regions affect connectivity
patterns.
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Introduction: Opioids are effective analgesics for acute pain — at the group level. However,
physicians cannot predict a patient’s responses to an opioid due to the variability of opioid
effects. Knowing whether an individual’s initial response to an opioid analgesic can predict
subsequent responses could be clinically useful. In this study, we explored the test-retest
reliability of subjective opioid effects and blood levels, and the degree to which they
correspond, leveraging a tightly controlled laboratory dataset. Methods: We conducted
secondary analysis of data from 66 healthy participants who had received counterbalanced
combinations of psychological state inductions (stress or control) and intravenous drug
injections (oxycodone 3mg/70kg or placebo) in a 2x2 factorial, randomized, triple-blind,
crossover design. We used visual analogue scale ratings (24 items comprising mood, state, and
side effects) from six time points (10-50 minutes post-injection) and blood samples assessed
50mins after drug injection from the two oxycodone sessions. To determine the test-retest
reliability of subjective opioid effects and blood levels, we calculated Intraclass Correlation
Coefficients using two-way mixed effect models under the absolute agreement definition,
adjusting for condition, timepoint, session number, participant sex and age. To assess the
correspondence between subjective opioid effects and blood levels, we computed Pearson’s
correlation coefficients. Results: Subjective opioid effects showed moderate-to-good reliability
(ICCs = .69-.72) except for drug high, which showed good reliability (ICC = .81). The test-
retest reliability of blood levels was moderate-to-low for oxycodone and noroxycodone (ICCs
=.51-.52), and good for oxymorphone (ICC = .76). Subjective effects and oxycodone levels in
blood were not significantly correlated (all r < .25, all p > .05). Discussion: Our findings show
fair test-retest reliability of subjective opioid effects and blood levels, indicating that a patient’s
opioid response carries useful information for predicting subsequent responses. The data also
indicate that subjective effects should not be inferred from blood levels.
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Introduction: While physical activity is broadly linked to enhanced cognition, its pathways to
specific mechanisms such as reinforcement learning remain unclear. This study examined the
associations between long-term habitual physical activity, heart rate variability (HRV), and
learning, and whether these associations are moderated by acute nutritional state. Methods:
Fifty healthy males first underwent a 14-day actigraphy monitoring period, followed by two
laboratory sessions in which they received counterbalanced high-protein or high-carbohydrate
dietary interventions while physiological, behavioral and neural data were recorded. Results:
We first tested whether habitual activity or nutritional condition showed general associations
with learning parameters or with HRV during learning. These analyses revealed no overall
effect of habitual activity on learning parameters, no general association between habitual
activity and HRV during learning, and no general nutrition main effect on the positive learning
rate. Key findings showed that habitual activity significantly moderated the effect of diet on
autonomic function: higher activity was associated with greater HRV after the high-protein, but
not high-carbohydrate, intervention. Importantly, a significant three-way interaction indicated
that under the high-protein condition, higher habitual activity strengthened the positive
association between HRV and the positive learning rate. Discussion: These results demonstrate
a context-dependent synergy, suggesting that long-term physical activity may support learning
efficiency by enhancing the coupling between autonomic flexibility and adaptive behavior
under specific metabolic states.
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Introduction: Bodily signals affect cognition, emotion, and behaviour at multiple levels and
different emotions are felt in the body in discrete ways. Distinct emotions are supported by
specific neural circuits, and dysfunction of these circuits can significantly affect well-being.
However, the interplay between the brain's emotional systems and peripheral physiological
responses remains poorly understood, as simultaneous imaging of the central-peripheral axis
has not been previously possible. Here, we use long-axial field-of-view (LAFOV) PET with
[150]H20 to examine the brain-body circuits of emotion. We assess central and peripheral
responses to pleasurable and painful stimuli, providing a unique perspective on human
emotions. Methods: We enrolled 44 healthy adults who underwent LAFOV [150]H20-PET in
either a pleasure condition or a pain condition. In the pleasure condition participants watched
emotionally evocative video clips validated to elicit strong positive affective engagement. In
the pain condition, the participants underwent a modified cold pressor test, where one foot was
immersed in ice to induce discomfort and pain. Four stimulation and four control blocks
(emotional vs. neutral videos or cold vs. neutral) were used, during which [150]H20 (400 £ 10
MBq) was injected intravenously, and radioactivity was tracked for 5 minutes per block.
Subjective experiences of emotions were recorded using visual analogue scales. Results: Data
acquisition is complete, and analysis is ongoing. We hypothesize that (i) emotionally engaging
videos and cold stimulation will both increase cerebral and peripheral perfusion in
circuitslinked to emotional processing, and (ii) network analyses will reveal integrated brain-
body emotion circuits, with differential engagement between pleasure and pain conditions.
Discussion: This study provides a novel whole-body imaging approach to human emotions. By
mapping the distributed circuits underlying different emotions, we offer insights into how
emotions are embodied. These findings may inform models of affective regulation and have
implications for understanding emotional disorders.
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Introduction: Motivation plays a fundamental role in human behaviour. Dopaminergic
pathways have long been implicated in individual differences in motivation. Emerging evidence
suggests such dopaminergic mechanisms interact with metabolic processes to coordinate energy
expenditure with energy resources, thereby linking motivation with metabolic health. We ask
whether a cognitive-computational index of motivation—reliably linked to neuropsychiatric
symptoms—is altered in the context of type-2 diabetes (T2D) and treatment with a GLP-1
agonist (semaglutide). Methods: In a pre-registered experiment, we quantified computational
effort-based decision-making parameters in diabetic participants on (N=58) or off (N=54)
semaglutide treatment, matched by age, gender, physical activity, and BMI. We further matched
two groups of non-diabetic controls by age, gender, and physical activity, varying by metabolic
risk (BMI matched to T2D subjects [n=58] or BMI 18.5-25 [n=58]). Results: Groups differed
on the computational parameter of motivational acceptance bias (F(3,224)=5.025, p=.002).
Post-hoc comparisons showed the effect was driven by a lower acceptance bias in the T2D
group on semaglutide compared to both non-diabetic groups, and a lower acceptance bias in the
T2D group off semaglutide compared to low metabolic risk controls (all p<.05). Across groups,
an increase in metabolic risk predicted a decrease in acceptance bias ( =-0.129, t=-2.489,
p=.014). Results were not driven by neuropsychiatric effects: groups did not differ in
neuropsychiatric symptoms, and results were robust to controlling for antidepressant use.
Discussion: Participants with T2D showed lower motivation during effort-based decision-
making compared to non-diabetic controls, particularly when treated with semaglutide. This
shift in motivational cognition could represent a bias towards energy conservation, possibly
owning to disrupted processes of interoceptive energy allostasis. While the observed
motivational deficit in T2D mirrors that found in depression, apathy, and anhedonia, our effects
were not driven by psychiatric comorbidity. Instead, altered effort-based decision-making in
T2D may represent the cognitive manifestation of a broader energy regulation phenotype.
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Introduction: Research contrasting abstract versus concrete concepts reveals distinct neural
systems, with concrete words engaging modality-preferential sensorimotor areas in category-
specific patterns (Hauk et al., 2004; Pulvermiiller, 2013). However, abstract concepts are
typically treated monolithically despite evidence for distinct subcategories with different
experiential groundings. Recent neuroimaging demonstrates that abstract emotion words
activate motor areas for emotional expression (Moseley et al., 2012), mental state words engage
face motor cortex (Dreyer & Pulvermiiller, 2018), and number words recruit hand motor regions
(Tschentscher et al., 2012), yet direct comparisons across multiple broad abstract categories
remain limited. Methods: Forty-eight right-handed native German speakers (21 female, ages
18-45) passively read 48 German nouns (Ciaccio et al., 2025) from three abstract categories—
emotion (e.g., fear), communication (e.g., rumor), and social (e.g., army)—during event-related
3T fMRI. Each category contained 16 words matched for length, frequency, and syllables. A
perceptual control of hashmarks (###) and brief intertrial fixation crosses were presented in
randomized order near the word stimuli. Functional images were acquired using multiband EPI
across six 10-minute runs. Data were preprocessed with fMRIPrep (motion correction,
coregistration, normalization to MNI space) and smoothed with a 6-mm FWHM Gaussian
kernel. Whole-brain GLM contrasts were conducted in SPM12 (p < 0.001 uncorrected, cluster
extent > 10 voxels), including each category versus hashmarks and pairwise contrasts between
categories. Results: Results revealed distinct neural signatures for each abstract category
against control. Importantly, contrasted against each other, social words elicited greater
activation in posterior cingulate cortex compared to emotion and communication words.
Discussion: These findings show that social words activate well-known social cognition hubs
like the posterior cingulate cortex (PCC) (Foster et al., 2023; Mars et al., 2012). Results extend
Pulvermiiller’s grounded cognition framework (2013, 2018), demonstrating that
category-specific grounding principles established for concrete words apply systematically
within the abstract semantic domain.
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Introduction: Breathing practices are widely used to reduce anxiety and enhance psychological
well-being. Converging evidence suggests that some practices can modulate oscillatory brain
dynamics, for example through changes in alpha-band power during slow breathing or high-
frequency yoga breathing. Beyond the effects of intentional alterations in respiratory patterns,
respiration itself is dynamically adjusted to task demands in order to optimize cognitive
function. Together, these findings point to respiration as a key mechanism linking bodily
rhythms, brain activity, and cognitive functioning, and raise the question of whether active
modulation of respiratory patterns can influence brain oscillations and, consequently, cognitive
functions. Despite growing interest in this field, only a few studies have directly investigated
the immediate effects of different breathing practices on neural oscillations. The present poster
aims to compare EEG power spectra during four distinct breathing practices. Methods:
Participants (n = 24) completed three experimental paradigms. Each paradigm was preceded by
one of four breathing practices: slow breathing, fast breathing, long inspiration—slow expiration
(LISE), and slow inspiration—long expiration (SILE). Respiration was continuously monitored
using a thermistor integrated into a medical oxygen mask. Neural activity was recorded using
a 64-channel EEG system. Results: Preliminary results reveal substantial interindividual
variability in oscillatory responses to respiratory practice. Discussion: The observed variability
highlights the importance of considering individual differences when investigating respiration—
brain interactions in the light of breathing practice. Breathing practices may not exert uniform
modulatory effects on oscillatory dynamics but may instead interact with anticipatory states,
cognitive demands, perceptual goals, and/or the physiological state before or during the
practice. Further analyses are required to determine whether individual modulation patterns are
associated with cognitive performance in tasks following breathing practice.
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Introduction: A temporary 'stuttering' of the heartbeat, known as a premature contraction (PC),
occurs in most people occasionally. Frequent occurrence can indicate heart disease and
increased risk of sudden cardiac death. While the brain plays a crucial role in regulating
cardiovascular function, little is known about the brain’s response to PCs. Methods: We selected
103 participants from a unique database of over 3,492 individuals with simultaneously recorded
cardiac (electrocardiogram - ECG) and neural (electroencephalography - EEG) activity,
including 51 with atrial and 52 with ventricular PCs, along with a matched control group. We
analysed the dataset by examining the neural response to both types of premature contractions
using multiverse approaches and control analysis in time and source space. Results: Two key
changes in neural signatures were found during premature contractions: reduced heartbeat-
evoked activity during premature ventricular contractions, especially in the left insula, and
earlier and stronger evoked potentials during the beat following both premature ventricular and
atrial contractions, mainly in the anterior cingulate cortices. Discussion: The decreased activity
in the insular cortex during PVC likely reflects a disruption of afferent neural signals from
baroreceptors. In contrast, the stronger and earlier neural activity within the ACC for the beat
following a PC is consistent with processing as a prediction error.
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Introduction: Stress profoundly impacts metabolism, yet the central circuits linking stress
responses to peripheral metabolic regulation remain poorly defined. Here, we identify the
ventral respiratory group (VRG), a brainstem respiratory rhythm-generating network, as a
stress-responsive hub that integrates breathing dynamics with metabolic adaptation. The VRG
contains heterogeneous neuron populations, including the pituitary adenylate cyclase-activating
polypeptide receptor PAC1R, which has a known role within the respiratory network and stress
regulation. Presently, VRG-PACIR’s role in contributing to stress-induced metabolic
adaptation remains unknown. Methods: To define the role of VRG-PACIR signaling in stress,
respiration, and metabolism, mice were subjected to stress-enhanced fear learning (SEFL) to
model PTSD-like fear. PAC1Rs were selectively ablated within the VRG of mice using viral
Cre-mediated deletion and assessed for fear behavior and cardiorespiratory output. In addition,
by using c-Fos mapping, viral anatomical tracing, spatial transcriptomics, and peripheral
metabolic profiling, we assessed central and peripheral control of metabolic function under
stress. Results: First, we observed a robust increase in c-Fos activity in the VRG. Retrograde
viral tracing identified multisynaptic projections from VRG neurons to brown adipose tissue
(BAT) and the liver, with a subset of these projection neurons expressing PAC1R. Second,
PACIR ablation in the VRG exacerbated freezing behavior, disrupted respiration, and increased
cardiac output during stress. Third, under stress conditions, PAC1R loss reduced sympathetic
innervation of BAT, suppressed energy expenditure, impaired thermoregulation, and
reprogrammed the BAT lipid metabolic pathways. We also observed shifts in hepatic
transcriptional profiles toward amino acid metabolism and gluconeogenesis. Further, PAC1R
ablation resulted in glucose intolerance without alterations in insulin levels or sensitivity.
Spatial transcriptomic analysis of the VRG-PACIR ablated neurons revealed an altered
excitatory-inhibitory balance within this respiratory-autonomic network. Discussion: These
findings identify PAC1R neuropeptidergic signaling within the VRG as one of the key
integrative mechanisms linking respiratory dynamics to stress-induced metabolic regulation.
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Introduction: Dynamically dividing attention between several moving objects is a key ability
for many daily tasks. Whether driving a car, participating in team sports or engaging in social
interactions in crowded situations, attentional allocation modulates how and what we perceive.
In those situations, not all relevant events occur at visual fixation but also in the peripheral
visual field. Methods: We investigated attentional selection using the multiple object tracking
(MOT) paradigm in which participants divide attention between moving objects. EEG
recordings of frequency-tagged steady-state visual evoked potentials (SSVEPs) allowed us to
concurrently measure the allocation of attention to tracked targets and ignored distractors.
Participants tracked targets in two bilaterally symmetric fields whose eccentricity was
manipulated across conditions. Results: Behavioural data showed that tracking performance
decreases with increasing in eccentricity. The recorded SSVEPs showed that the processing of
tracked targets was consistently amplified compared with the processing of the distractors. This
amplification was nearly constant across eccentricity conditions, but overall amplitudes
decreased with increasing eccentricity. Discussion: The results of the present study demonstrate
that enhanced signals for tracked items in the early visual cortex are directly linked to better
performance, thus revealing attention's flexible yet limited nature. Our study provides evidence
for the critical role of spatial location in multiple object tracking. Behavioural performance is
strongly affected by stimulus position in the visual field, even when attentional allocation
remains constant.
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Introduction: Whilst there is no shortage of art to provoke us into feelings of visceral or moral
disgust, such aversive responses do not seem to be of the kind that motivate appreciative
engagement with and positive evaluation of artworks - as the function of aesthetic emotions
may be defined. Indeed, the classical view that aesthetic emotions are sui generis pleasurable,
reflects this exclusion. Disgusting art, however, presents a paradox of aversion: simultaneously
repulsing and intriguing its audience. Drawing upon this observation, I consider Korsmeyer’s
notion of aesthetic disgust as a counterexample to the classical view - calling into question the
assumption that aesthetic emotions must be pleasurable in order to perform their consummatory
role. Methods: Critiquing Robinson’s argument in which this assumption finds exemplification,
I argue that aesthetic disgust can positively contribute to aesthetic appreciation without itself
being or becoming pleasurable. This rests on the cognitivist idea that despite disgust’s negative
valence, when elicited in an aesthetic context the emotion can garner a unique kind of insight
about human embodiment and mortality. Kormeyer terms this the sublate. Results: Whilst this
project is philosophical, I appeal to empirical research within neuroaesthetics and emotion
theory to flesh out the concept of the sublate; specifically, I consider how the classification of
disgust as both psychologically and biologically basic renders it particularly suitable to (non-
verbally) communicate individual insight to a broader social group. Simultaneously, the duality
of disgust as an emotion with core and moral dimensions makes it capable of engaging an
audience with an aversive object and conferring positive evaluative judgements upon it.
Discussion: To this end, I support a cognitivist rather than hedonic account of aesthetic
emotions: it is not the (positive) valence of such emotions but their ability to generate certain
insights that could not be gained in non-aesthetic contexts, which allows them to fulfil their
central function within aesthetic appreciation. Using aesthetic disgust as a paradigm, I reframe
aesthetic satisfaction as a positive though not necessarily pleasurable evaluative experience.
Disgusting art is, on this account, hedonically ambivalent: negative in terms of the primary
affect it produces within the audience, but positive in terms of the value ascribed to that reaction
by higher-order reflective processes.
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Introduction: Theoretical accounts of human social abilities, including social learning,
communication and intersubjectivity have frequently argued for specific cognitive adaptations
in order to explain their emergence in humans. However, a currently underappreciated
contribution towards the emergence of human social abilities is provided by the uniquely-
human developmental trajectory. Methods: Comparing perceptual and motor development
across a wide range of mammals and birds has shown that, although important developmental
milestones frequently develop in the same order, their functional expression is regulated by the
speed of development, timing in relation to birth and access to environmental input. These
differences determine important species-specific phenotypical aspects, such as developmental
strategies along the altricial-perocial spectrum or the sensitivity to maternal calls. Results:
Humans follow a unique developmental trajectory in which cognitively advanced infants are
highly constrained in their ability to act on their environment, even compared to other apes.
Rather than acting on their environment directly, infants learn to interact with caregivers and
others around them, establishing a primacy for social exploration and intersubjective experience
that continue even after they have learned to walk and explore the world on their own.
Discussion: This developmental trajectory suggests that infants learn to incorporate others into
their perceptual motor representations, in line with embodied theories of joint action, tool
integration and communication. Furthermore, this account also provides a developmental
trajectory towards altercentric cognition in early infancy and the mirror neuron system.
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Introduction: The transition to autonomous vehicles (AVs) shifts the human role from active
driver to passive observer, yet it remains unclear how this loss of agency impacts the neural
processing of moral dilemmas. This study investigates whether the brain processes identical
moral scenarios differently when the participant acts as agent versus observer of an AV.
Additionally, it explores how the presence of another observer modulates these neural
signatures. Methods: We will employ a within-subjects design using 32-channel EEG. Stimuli
consist of 240 scenarios from the MIT Moral Machine game, divided into moral (dilemma) and
non-moral (navigation) tasks. Participants will complete three blocks: Active (driving alone),
Passive (observing an Al driver), and Observed (driving under scrutiny). EEG analyses focus
on Event-Related Potentials (N200, P300, LPP) and theta band oscillations time-locked to the
decision-making phase. Results: We hypothesize that decision times will be slower in moral
compared to non-moral trials, and slower under observation due to increased self-monitoring.
We also predict a divergence in moral acceptability ratings, where participants may judge the
AV’s actions differently than their own identical active choices. Additionally, we predict that
the Active condition will elicit larger LPP amplitudes (reflecting higher emotional engagement
and responsibility) and increased frontal theta power (reflecting cognitive control) compared to
the Passive condition. We further anticipate that the Observed condition will modulate the N200
and P300 components as well as increased frontal theta power compared to the Alone condition,
reflecting heightened conflict monitoring and social evaluation. Discussion: By isolating the
neural signatures of moral agency and social observation, this research provides critical insights
into human-AT interaction. Understanding these dynamics is essential for designing ethical Al
systems that align with human moral cognitive processing and for fostering trust in autonomous
technologies.
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Introduction: Internal confidence has been proposed to act as an intrinsic learning signal when
external feedback is absent, sharing key properties with reinforcement learning. To investigate
this , we employed a Pavlovian conditioning paradigm in which confidence served as the
unconditioned stimulus (US). Here, we focus on evaluative conditioning as a behavioral and
event-related heart rate (ERHR) as a physiological marker of Pavlovian conditioning. Methods:
Sixty-three participants completed a Pavlovian conditioning task in which neutral auditory
stimuli (conditioned stimuli; CS) were systematically paired with either high-confidence (US+)
or low-confidence (US-) experiences induced by random dot kinematograms. The Pavlovian
conditioning procedure comprising acquisition, habituation, and extinction phases. Heart rate
was derived from electrocardiogram recordings using an R-peak-based analysis. Artifact-
contaminated segments were excluded, and mean HR was computed within time-locked epochs
relative to CS onset. Analyses were conducted using the open-source Python libraries
NeuroKit2 and Systole. We hypothesized that CS associated with high confidence would elicit
stronger heart rate responses than CS associated with low confidence. Results: Behaviorally,
we found that evaluative CS ratings matched those of normative Pavlovian conditioning with
external reinforcers, including subsequent extinction effects. Moreover, to establish heart-rate-
based correlates of confidence-based conditioning, we compared pre—post changes in heart rate
for CS+ with corresponding changes for CS— across habituation and extinction. Discussion:
Our study establishes the subjective experience of confidence as a reinforcement signal that
could be utilized in the absence of external feedback. ERHR may serve as an additional
physiological marker of confidence-based conditioning that is unaffected by response biases.
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Introduction: Alcohol hangover is an eminently bodily phenomenon, characterized by
physiological symptoms but also by the ability to sense, localize and interpret internal bodily
sensations. However, hangovers are usually measured using self-report questionnaires that fail
to capture the full embodied experience. Here, we introduce a proof-of-concept for bodily
mapping in naturalistic studies by characterizing hangover phenomenology in heavy drinkers.
Methods: Heavy drinkers (N = 34) completed a baseline assessment. Then, using the emBODY
tool, participants marked regions of activation and deactivation during several hangover
sessions to generate topographical maps. These maps quantified the extent and intensity of
hangover bodily sensations. Participants reported prior-night subjective intoxication and current
hangover severity. Pre-registered linear mixed models and correlational analyses assessed
within-subject associations with session-level variables and between-subject associations with
individual drinking profiles. Results: Topographical maps revealed hangover-related activation
in the head, chest and abdomen and deactivation in the lower limbs. Intensity, but not extent, of
bodily sensations was significantly associated with hangover severity, independent of
subjective intoxication. Participants with high trait-level drinking scores reported more intense
bodily sensations, more frequent hangovers, and stronger associations between sensation
intensity and hangover severity, which also increased with age. Discussion: Bodily mapping
captures meaningful interoceptive patterns linked to subjective hangover severity and
individual drinking behavior, offering new insights into how aversive bodily states are
experienced and represented. As a scalable and intuitive method, our results offer a compelling
proof-of-concept for quantifying bodily sensations and interoceptive phenomenology in
naturalistic designs. More broadly, this approach may help characterize variability in
interoceptive processing and how internal and external pressures shape embodied experience.
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Introduction: Sleep plays an important role in memory consolidation, during which newly
encoded memories are stabilized into long-lasting representations. This process relies on
neuroplasticity, enabling functional and structural brain changes after learning, and is thought
to be supported by memory reactivations during sleep. However, how such reactivations
contribute to neural plasticity and overnight memory consolidation remains poorly understood.
In the current study, we aim to investigate the relationship between memory reprocessing during
sleep and learning-induced microstructural changes. Methods: Eighty-two participants
underwent diffusion-weighted MRI (DW-MRI) and overnight high-density 128-channel EEG
recordings across three sessions spaced one week apart. Before sleep, participants completed
an image localization learning task involving stimuli with scenes and objects. Multivariate
pattern analysis will be used to quantify the reinstatement of category-specific representations
in wake and sleep, and DW-MRI metrics will assess learning-induced microstructural changes
in gray matter. Results: Preliminary findings indicate that category-specific information can be
decoded from EEG during task performance. We expect similar category-specific
representations to be detectable during slow wave sleep, where the strength of this content
decodability is expected to correlate with overnight memory consolidation. Further analyses are
needed to explore whether reactivation strength drives sleep-dependent microstructural
changes. Discussion: Our findings suggest that category-specific neural representations can be
decoded during wakeful learning and may also be reinstated during slow-wave sleep. An
association between reactivation strength and overnight performance gains would support a role
of sleep-related memory reprocessing in memory consolidation. Linking these
electrophysiological measures to microstructural changes may provide novel insights into
sleep-dependent neural plasticity and improve our understanding of how sleep supports the
structural reorganization of memory traces.
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Introduction: Children’s ability to learn and form memories through their own experiences and
by observing others increases substantially during middle childhood. However, the
development of the mechanisms through which experiential and observational learning shape
memory remains poorly understood. Specifically, it is unclear how reward prediction errors
(RPEs) contribute to memory formation across development. Methods: We used an incidental
memory paradigm in 8- to 10-year-old children and young adults to examine how experiential
and observational reinforcement learning shape subsequent memory accuracy and strength.
Participants learned reward probabilities by receiving feedback on their own and observed
decisions to accept or reject gambles, before completing a memory test for images encountered
during both learning conditions. Computational modeling was used to assess how experienced
and vicarious RPEs contribute to memory formation. Results: Accuracy in distinguishing
previously encountered images from distractors did not differ between age groups.
Furthermore, memory accuracy and strength in both groups were higher for experiential
learning. However, adults integrated reward information more efficiently and showed greater
confidence in correct memories (memory strength) than children. Additionally, the influence of
participants’ choice behavior on memory differed across development: adults showed enhanced
memory for gambling trials, whereas children performed better when passing. Finally, positive
experienced and vicarious RPEs elicited during gambling enhanced memory strength in adults
but had no effect in children. Discussion: These findings indicate developmental differences in
how reinforcement learning mechanisms shape memory formation. While both age groups
showed comparable recognition accuracy and benefited more from direct experience than
observation, adults — but not children — showed memory enhancement across learning
conditions related to risk-taking (gambling) and corresponding positive RPEs. The absence of
RPE effects in children may reflect an immature ability to integrate reward information.
Additionally, differences in memory strength point to developmental changes in metamemory.
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Introduction: Introduction: Since the 1950s cognitive revolution, conation—the third pillar of
the tripartite mind—has been systematically neglected despite acknowledgment that learning
involves cognitive, affective, AND conative processes. Research remains "small scale, isolated
and piecemeal," lacking unified definitions, integrated models, and measurement instruments.
Snow's influential work remained too vague before his 1997 death, while Davis and Henry
fundamentally erred by conflating conation with cognitive goal-setting rather than recognising
it as the qualitative way individuals act on motivation. Contemporary embodied cognition
research reveals that learning occurs through "stopping for knowledge" (contemplative pause)
and "moving for knowledge" (active exploration), yet the neural mechanisms mediating these
conative responses to environmental affordances remain unmapped. Methods: We developed
the Bonsai Thinking Framework through systematic conceptual analysis validated by Systems
Test methodology. This framework operationalises conation and integrates it with cognition and
affect across three learning dimensions: life-long, life-deep, and life-wide. We mapped these
dimensions onto established brain networks using contemporary neuroscience research on the
Central Executive Network, Default Mode Network, and Salience Network, specifically
investigating which network mediates stopping and moving for knowledge. Results: The
framework reveals the Salience Network as the primary neural substrate of conation, mediating
life-wide learning by detecting motivating circumstances and triggering both stopping and
moving for knowledge in response to environmental affordances. The Central Executive
Network supports cognitive life-long learning while the Default Mode Network enables
affective life-deep learning. The SN functions as "network switcher," determining when to
activate CEN or DMN based on environmental salience, providing measurable neural markers
for empirical conation research. Discussion: This work solves the definitional crisis, completes
Snow's unfinished research, corrects historical errors, and establishes conative neuroscience as
a distinct subdiscipline. By identifying the Salience Network as the neural mechanism
mediating stopping and moving for knowledge, we enable fMRI and EEG studies of volition,
agency, and environmental responsiveness. Educational implications include transformed
curriculum design addressing all three learning dimensions, conative assessment methods, and
pedagogical strategies for developing aesthetic intelligence and adaptive capacity critical for
continuous learning in rapidly changing contexts.
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Investigating Sensory Attenuation via electrophysiology in virtual reality
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Introduction: Sensory attenuation is the phenomenon that self-generated sensations are
perceived as less intense compared to externally generated stimuli of identical physical
properties, both at the subjective and electrophysiological level. The interpretation of this
phenomenon, however, remains controversial as its investigation requires the control of other
explaining factors, including differences in stimulus properties, attentional allocation, and
predictability. Evidence that these factors can modulate perceptual and neural responses
independently of motor predictions has led some scholars to question whether sensory
attenuation constitutes a distinct phenomenon driven by motor-predictive mechanisms.
Moreover, the relationship between electrophysiological and behavioural indices of sensory
attenuation has not been systematically examined within the same experimental paradigms.
Methods: In the first of two empirical studies, we aimed at validating a novel paradigm in
virtual reality that controlled for different confounds and further tested whether motor or non-
motor predictions best explain ERP attenuations for self-generated stimulations. In a second
experiment, utilizing the previously validated virtual reality paradigm, we investigated whether
electrophysiological attenuations for self-generated stimuli also reflect behavioural reports of
subjective stimulus intensity reduction both in the somatosensory and auditory domain.
Results: In the first study, we found that the typical sensory attenuation—namely, the
suppression of early and middle latency ERP components—could not be better explained by
alternative factors controlled for in VR, but rather by participants’ self-generation of the
stimulation. In our second study, we further replicated our previous ERP findings, but observed
a behavioural attenuation and a correlation with electrophysiological attenuation only in the
auditory domain. Discussion: Our results demonstrate that VR opens new possibilities to study
sensory attenuation in more ecological valid yet well-controlled paradigms, and that sensory
attenuation is not significantly modulated by stimulus predictability, suggesting that it
represents a standalone phenomenon. Its relationship with behavioural measures, however,
might be dependent on the stimulus modality.
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Physiological Signal Integration Compensates for VR Headset Occlusion in
Computer Vision-Based Emotion Detection
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[1] Department for Vision and Imaging Technologies, Fraunhofer Heinrich-Hertz-Institute, Berlin
[2] Institute of Computer Science, Humboldt University, Berlin

Introduction: Resonance-paced breathing (RPB) is a well-established method to modulate and
maximize heart rate variability (HRV) through the synchronization of respiratory and
cardiovascular rhythms. Although RPB is used as an adjunct tool in various clinical and non-
clinical applications, adherence to regular practice remains a challenge, limiting its long-term
benefits. Enhancing engagement through music and biofeedback may improve adherence by
making the practice more rewarding and sustaining user motivation over time. Methods: Here
we present a novel methodology that augments RPB with an adaptive system that delivers
musical cues to guide the breathing exercise and dynamically modulates musical content in real
time contingent on correct performance. In the RPB+ condition, real-time low-frequency HRV
(LF-HRV) values modulated a pre-composed musical piece via control messages from Python
to Ableton Live 12. Two biofeedback parameters were used: music volume, which scaled
linearly with LF-HRYV, and reverb level, which increased incrementally with sustained HRV
levels. In the RPB- condition, participants observed only a visual pacer guiding their breathing.
A randomized crossover design was used. Results: Participants (N = 27) completed both
conditions to validate the methodology in terms of preference, usability, and effects on anxiety
and mindfulness. Participants reported a significant preference for RPB+ in enjoyment,
relaxation, and intention for future use. Music-enhanced RPB also produced larger decreases in
anxiety than standard RPB. Stability analyses showed no differences in HRV levels between
conditions, indicating that music neither negatively nor positively affected sustained HRV.
Discussion: These findings support the feasibility of integrating musical biofeedback into RPB
protocols and suggest potential to enhance engagement and adherence through reward-based
auditory modulation. This methodology may help scale RPB as an adjunct clinical tool for at-
home use.
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Respiratory adaptation to temporal regularity and its role in somatosensory
perception

Enk, L. [1,2], Cilburunoglu, B. [1,3], Forster, C. [1,4], Critchley, H. [5,6,7], & Villringer, A.
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Introduction: Respiration is proposed to play a pivotal role in adapting neural excitability to
contextual demands, aiding sensory sampling. Relative to the full cycle, stimulus detection
appears optimised during late inspiration to early expiration, coinciding with decreased alpha
power and increased sensitivity (d’). Strikingly, initial studies report that breathing (typically
0.2-0.3 Hz at rest) binds to experimental trial sequences, if physiologically feasible. Such a
phenomenon may restrict existing results to a respiratory phase-locked context, given a non-
uniform distribution of trial events across the cycle. Simultaneously, it manifests physiological
adaptivity, the scope and variability of which have not been systematically investigated. Here,
we examine how respiration interacts with temporal context, assessing how task- binding and
respiration-alpha interactions scale with temporal regularity in the environment. Methods: We
apply a within-person manipulation of temporal predictability by varying inter-trial-interval
(ITT) length and variability in a near-threshold somatosensory detection task, delivered to non-
clinical adults. By contrasting relatively rhythmic (1 s jitter) with random sequences (6 s jitter;
0.5-6.5 s), we probe how cross-trial rhythmicity affects within-trial neural activity. We further
examine respiratory malleability by contrasting rhythmic sequences of short (0.5-1.5 s) versus
long (3—4 s) ITIs. EEG, ECG, and respiration are recorded. Results: We hypothesise that
rhythmic contexts promote the alignment and frequency-dependent scaling of the respiratory
cycle, decreasing pre-stimulus alpha power and enhancing sensorimotor respiration-alpha
coupling to improve detection performance. Further, we explore downstream effects on cardiac
function and detection performance, considering the autonomic adaptation to trial turnover
rates. Lastly, we explore how subclinical traits (anxiety, interoception, attention, impulsivity)
relate to those outcomes. Discussion: This work advances understanding of how physiological
adaptivity supports perception. Clinically, it informs research on syndromes of impaired
attention and arousal regulation. Methodologically, it addresses how trial repetition can act as
an unintended periodic drive on respiration, likely requiring wider jittering.
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Yoga as an Embodied Cognitive Technology: A Pre—Post Investigation of
Metacognitive Awareness and Emotional Regulation through Guided Yoga
Practice

Sumalinog, F. M. [1]

[1] Nicolaus Copernicus University, Torun

Introduction: Recent approaches in cognitive science are increasingly understanding cognition
as embodied and enacted through sensorimotor and interoceptive processes. Yoga integrates
body postures (asanas), breath regulation (pranayama), and sustained attention (through
meditation) into a unified system of self-observation. Yet its cognitive mechanisms remain
underexplored in scientific studies. This study investigates yoga as an embodied cognitive
technology hypothesized to enhance metacognitive awareness and emotional regulation
through structured bodily practice. Methods: Participants will take part in instructor-led yoga
sessions combining selected postures, breath work, and brief meditation periods across multiple
weeks. Standardized self-report questionnaires measuring metacognitive awareness,
mindfulness, interoceptive attention, and emotional regulation will be administered
immediately before and after each session. This repeated pre—post design is intended to capture
both short-term and cumulative changes across the intervention period. Results: Data collection
will begin one month prior to the symposium. Analyses will examine session-to-session
changes in metacognitive awareness and emotional regulation, as well as trends across the full
program. Preliminary descriptive statistics will be presented if available. Discussion: The study
aims to provide a scientific account of yoga as a systematic form of embodied self-awareness
and self-regulation technique rather than solely a wellness practice. By integrating embodied
cognition theory with empirical self-report measures, the project seeks to bridge first-person
experiential changes and third-person cognitive assessments, positioning yoga as a natural
laboratory for investigating cognition in action.
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How the Mind Makes Selves: Over-Generalization From Minimal Cues
Pohl, J. [1]

[1] Adaptive Systems Group, Humboldt University of Berlin, Berlin

Introduction: While the necessity of a concept of “self” for understanding human behavior
remains subject to debate, it evidently has significance in everyday life: people consistently rely
on a naive concept of selfhood to interpret and predict others’ behavior. Prior work suggests
that minimal behavioral cues, such as simple causal movement, can trigger rich inferences about
agency, intention, and experience. This work investigates which specific behavioral cues elicit
selfhood-attribution and how these cues shape perceptual and cognitive judgments about
artificial agents. Methods: Across three studies, participants viewed short video clips of non-
humanoid mobile robots whose behavior was systematically manipulated. Study 1 compared
the presence versus absence of five non-social behavioral cues: causality, equifinality,
behavioral efficiency, learning sensitivity, and context sensitivity. Study 2 examined three social
cues: social sensitivity, attention sharing, and helping behavior. Study 3 compared robots
exhibiting a single self-relevant cue with robots exhibiting multiple cues to test for cumulative
versus over-generalized attribution. Results: Across experiments, even minimal cues
consistently increased selfhood-attribution compared to control behavior. Moreover, single cues
triggered broad and systematic over-generalization: participants inferred multiple unpresented
characteristics based on just one behavioral cue. Interestingly, the presence of additional agents
in Study 2 modulated perceived agency of the robots. In Study 3, robots showing only a single
cue elicited higher selfhood-ratings than robots showing multiple cues. Discussion: These
findings support a Pars-Pro-Toto account of selfhood-attribution, in which observers construct
judgments of selfhood from isolated cues rather than from feature accumulation. The work
suggests that humans rapidly project rich internal states onto agents based on minimal
behavioral evidence. This tendency has implications for models of perception, embodiment,
and social cognition, as well as for the design of human-robot interactions, where simple but
strategically chosen cues may be more effective than complex behavioral repertoires in evoking
agentive and self-like impressions.
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Somatosensory Evoked BOLD-Signals with Ultra-high Temporal Resolution

Wesolek, S. [1], Nierhaus, T. [1], Ostwald, D. [2], & Blankenburg, F. [1]

[1] Neurocomputation and Neuroimaging Unit (NNU), Freie Universitét Berlin, Berlin
[2] Institut fiir Psychologie, Otto-von-Guericke-Universitdt Magdeburg, Magdeburg

Introduction: Due to the difficulty of achieving high spatial and temporal resolution
simultaneously in functional magnetic resonance imaging (fMRI), most developments have
focused on reducing voxel size at the expense of temporal resolution. Furthermore,
conventional statistical analysis approach does not fully leverage the temporal information
available in high-resolution fMRI data, as most existing analyses focus mainly on spatial
patterns. Methods: This work presents a whole-brain analysis of the spatiotemporal dynamics
of the hemodynamic response with an ultra-high temporal resolution following somatosensory
stimulation. This was accomplished by applying the reordering method introduced by Nagy and
colleagues (2023) to a somatosensory paradigm involving N = 31 participants, who received
single-pulse median nerve stimulation at the left wrist during fMRI. The full spatiotemporal
dynamics of the BOLD signal following stimulation were then assessed with a first-level finite
impulse response (FIR) model analysis and a second-level, one-way, repeated measures
ANOVA. Finally, nonparametric permutation tests with 1000 iterations employing 4D
clustering provided a feasible way to correct for multiple testing in higher dimensions. Results:
The permutation tests revealed one significant positive cluster and four significant negative
clusters. Notably, the significant 4D cluster based on the positive t-test extends across multiple
frontal and parietal regions, including the bilateral somatosensory cortices, and persists for over
ten seconds after stimulus onset, as the 3D subclusters and peak voxels shift, merge, and split
throughout the time course. Discussion: Thus, this work provides a novel approach to BOLD
signal analysis, drawing inspiration from grand-average techniques commonly used in EEG
research, which offers a promising means of bridging the gap between methods traditionally
optimized for spatial or temporal resolution.
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Social inhibition mechanisms in Human—Robot Interaction: Effects of
interaction quality

Kiihne, K. [1], Bildik, D. [1], Danso, B. [1], Opatola J. [1], Riascoes Salas, J.A. [1], & Fischer,
M. H. [1]

[1] Division of Cognitive Sciences, University of Potsdam, Potsdam

Introduction: Social facilitation and inhibition effects refer to performance changes caused by
others’ presence, typically improving simple tasks and impairing complex ones. While well
established in human-human interaction, these effects in human-robot interaction remain
unclear. This study investigates whether different interactions with the humanoid robot NAO
produce similar effects on task performance. Methods: Seventy-one participants completed 100
mathematical decision trials (50 easy, 50 difficult) following random assignment to one of five
interaction conditions with a NAO robot: a Control condition without interaction, a speech-
based small-talk interaction (Voice), a speech-and-touch small-talk interaction (VoiceTouch), a
one-time verbal interaction at task onset (One-Time) or repeated verbal interaction during task
breaks (ScheduledBreak). Results: All interaction conditions were compared to the Control
condition. Accuracy effects reflected non-significant trends: On difficult tasks, performance
tended to be higher after structured or multimodal interaction (VoiceTouch and
ScheduledBreak), contrary to classic social facilitation predictions, whereas the Voice condition
showed inhibition. On easy tasks, accuracy tended to be lowest in the Control condition and
higher following social interaction, except for One-Time interaction, which showed inhibition.
For reaction times, difficult tasks were reliably slower following One-Time interaction
compared to Control, indicating social inhibition; no effects were observed for easy tasks.
Discussion: Brief verbal interaction with NAO can induce mild social inhibition, particularly
when limited to task onset. In contrast, sustained or multimodal interaction mitigates this effect
and may even facilitate performance on difficult tasks, suggesting that greater engagement
reduces performance pressure. These findings imply that educational robots should employ
continuous, supportive interaction to prevent performance declines.
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Feeling the Boundaries: Emotional and Physiological Correlates of Event
Segmentation and Memory in Childhood
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[3] Max Planck School of Cognition

Introduction: Middle childhood is a period of drastic improvement in personal life event
memory, yet the mechanisms supporting these changes are not fully understood. Event
segmentation, the process of dividing continuous activity into meaningful units, is proposed to
structure memory formation. Emotional aspects have further been linked to better recall. Movie-
based tasks offer a naturalistic way to study how segmentation and memory develop as well as
how emotional experiences during encoding link to memory retrieval. This upcoming
longitudinal study examines how children’s segmentation and emotional responses link to
memory performance. Methods: 200 children aged 3-5 are tested twice approximately ten
months apart, with a comparison sample of 20-30 adults providing a mature benchmark. During
each visit, children watch a 4-minute cartoon episode while facial expressions are recorded, and
physiological parameters (electrodermal activity, heart rate) are recorded via an Empatica
wristband. Memory is assessed with a 3-alternative forced-choice recognition task including
boundary and within-event items. Children then complete an event segmentation task during a
rewatch of the episode. Finally, children are asked to report their emotions during encoding. At
follow-up, children view both repeated and novel episodes, allowing assessment of
developmental change and within-child stability. Results: We expect age-related improvements
in memory accuracy, greater segmentation coherence across waves, and increasing similarity
to adult boundary placement. A boundary advantage is anticipated, with higher recognition for
clips near event boundaries. Emotional responding is expected to vary across the episode, with
stronger facial and physiological reactions at meaningful event transitions. We predict that
greater emotional engagement and more coherent segmentation will each be associated with
better memory performance. Discussion: Findings will clarify how children’s segmentation and
memory co-develop and whether emotional responses scaffold both processes. By integrating
behavioral and physiological measures, this study aims to identify mechanisms that support the
development of real-world remembering in early childhood.
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The three way relationship among sleep quality, bilingualism and cognition:
fMRI study
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Introduction: Executive control is critical for managing interference during bilingual language
use. While bilingual experience has been linked to enhanced control efficiency, substantial
inter-individual variability remains unexplained. Growing evidence indicates that bodily states,
such as sleep quality, constrain neural efficiency and may trigger compensatory control
mechanisms that preserve behavioral performance at the cost of increased neural engagement.
However, it remains unknown whether bilingual experience modulates such compensatory
responses under sleep-related constraints. Here, we investigate whether bilingual experience
shapes executive control recruitment under reduced sleep quality in non-immersed bilinguals.
Methods: We are currently recording fMRI data. Healthy Italian-English bilingual adults are
grouped based on insomnia symptom severity. Bilingual experience is quantified using
standardized language history and proficiency measures, while sleep quality is assessed through
questionnaires (ISI, PSQI), sleep diaries, and neurophysiological sleep recordings in
participants with insomnia symptoms. During fMRI acquisition, participants perform executive
control and working memory tasks (Flanker, N-back), alongside structural and resting-state
scans. Behavioral performance and neural indices of control engagement are analyzed as a
function of sleep quality and bilingual experience. Results: However, as data collection and
analysis is still ongoing, we test whether poorer sleep quality is associated with increased
recruitment of executive control networks during high-demand conditions, despite preserved
task performance, reflecting compensatory neural engagement. Crucially, we hypothesize that
this neural-behavioral dissociation is modulated by bilingual experience. Individuals with
greater bilingual experience are expected to show enhanced compensatory recruitment under
sleep-related constraints, whereas individuals with lower bilingual experience are predicted to
exhibit reduced compensation accompanied by reduced task performance. Discussion: By
integrating sleep physiology, bilingual experience, and neurocognitive measures, this study
aims to identify experience-dependent mechanisms supporting cognitive resilience under
bodily constraints, contributing to a brain-body account of executive control variability.
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The effects of transcranial electrical stimulation (tES) on interference control:
A systematic review of stimulation effects
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Introduction: In recent years, there has been an emerging body of research aiming to establish
whether transcranial electrical stimulation (tES) can be implemented to alter processes and
enhance performance in the cognitive domain. More specifically, it has been suggested that
stimulating specific brain areas associated with conflict monitoring and resolution could alter
conflict-reducing processes. However, results have been heterogenous, with some studies
indicating that alteration of cognitive processes is possible, while others finding no reliable
effects. Thus, the present systematic review attempts to provide more clarity on the topic and
determine whether different types of tES can reliably modulate performance in cognitive tasks.
It investigates stimulation effects on interference control, which refers to the ability to resist
conflicting information, and is often assessed with Stimulus-Response Compatibility Tasks
(SRC). Methods: A total of 46 eligible articles were included in the review. Although there are
various SRC paradigms used for measuring interference control, we focused only on studies
employing the Stroop task, the Flanker task and the Simon task. The main variable of interest
was the conflict effect, usually calculated as a difference score between conflicting and non-
conflicting trials. Additionally, we also investigated the stimulation effects on reaction times,
accuracy rates and other related behavioral measures. Results: Although the findings are mixed,
there is strong evidence that a reliable modulation of interference control is not possible. tDCS
and tRNS produced largely null results. Most promising for enhancing performance seems to
be the stimulation of the Anterior cingulate cortex with transcranial alternating stimulation
(tACS) in the theta frequency band and the implementation of Stroop task. Discussion: In line
with previous research, the results are inconsistent and although there are indications for
promising modulation and methodological designs, the reliability of tES within the scope of
these cognitive processes remains questionable.
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Detection and discrimination of spatial vs temporal visuomotor incongruence
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Introduction: The perception of visuomotor conflicts plays an important role in self-other
distinction and the so-named sense of agency. It is assumed that this is based on the comparison
of actual sensory movement feedback with predictions of an internal forward model, using a
copy of the motor commands. Studies manipulating visuomotor congruence predominantly use
spatial or, less frequently, temporal distortions. Yet, the comparability and relative perceptual
sensitivity to spatial vs temporal visuomotor manipulations is an open question. Methods: In
this preregistered experiment, we addressed this question by using a continuous elliptical
drawing task with a new, matched spatial (offset) vs temporal (delay) vs congruent manipulation
of visual movement feedback along identical movement trajectories, and we compared
detection performances during execution vs observation. Participants were asked to indicate as
quickly as possible whether the observed movement was congruent, delayed or offset. Control
analyses tested for the comparability of the movements actually executed across conditions.
Furthermore, we tested whether discrimination between different kinds of visual movement
feedback and sensitivity to different amounts of incongruence depend on visuomotor
comparisons rather than purely visual processing. That is, we tested whether the detection and
discrimination of incongruence was better when the movements were the (incongruent)
consequences of one's own actions compared to the passive observation of the same movements
in a separate play-back session. Results: The detection of deviations in visual movement
feedback was significantly improved by action, especially at critical (near-threshold) mismatch
levels. Similar patterns were observed in temporal and spatial detection during the execution
part. Discussion: During observation, spatial, but not temporal deviations could also be
detected above chance level. This suggests a visual sensitivity to violations of kinematic
invariants.
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Introduction: The state space for attentional transitions can be captured by two orthogonal
axes: a Goal Relevance axis (on- vs. off-task) and a Direction axis (internal vs. external),
yielding four distinct states. While mapping all attentional states in one space enables the
investigation of transitions between these states, the bodily mechanisms that may modulate such
dynamics remain poorly understood. Emerging evidence suggests that interoceptive rhythms
(IR), particularly respiration, may align with cognitive processes and help coordinate attentional
transitions. The present project examines whether IR and pupil-indexed arousal signals relate
to attentional states and their transitions. Methods: 38 participants completed a task in which
participants performed a visual probe-to-target matching task with either external or internal
targets while receiving intermittent thought probes about their attentional focus (i.e., mind
wandering vs. on-task). In addition to behavioural measures (accuracy and reaction time),
respiration, cardiac data, and pupil data were recorded throughout the task. Results: We are
currently running several analyses to answer our research questions. Firstly, we are testing how
the interoceptive rhythms synchronise with the task design, and whether this differs between
external and internal blocks. We are furthermore investigating whether the level of
synchronisation predicts behavioural performance. In addition, we are examining the
relationship between self-reported attentional focus and IR . This includes determining whether
changes in the IR can predict mind wandering. Finally, we are analyzing how pupil indexed
arousal is linked to reduced time-on-task effects for internal attentional states, as found in
previous experiments, using pupillometry. Discussion: Previous experiments have primarily
focused on the relationship between external attention and IR. This experiment aims to broaden
this research area by also investigating internal attentional states, mind-wandering and the
overall attentional transition dynamics. This is particularly relevant given the potential
bottleneck between internal attentional focus and internal interoceptive processes.
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Habitual protein intake gates protein-related tyrosine impacts on memory
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Introduction: Dietary protein influences cognitive function through neurochemical pathways:
protein-rich meals increase plasma tyrosine, a dopamine precursor essential for memory.
Humans have relatively stable protein-intake patterns, to which the body-brain systemically
adapts. However, it is unknown whether high-protein eaters are more sensitized to protein
utilization. Here, we investigate whether people, who habitually eat more protein, also benefit
more from acute protein intake by improving memory, and underlying metabolic mechanisms.
Methods: This pre-registered study (https://osf.io/t4un5) examined 49 healthy young men (age:
24.1 + 4.2 years; BMI: 229 + 2.5 kg/m?) in a within-subject crossover design. Participants
received isocaloric breakfasts differing in protein content (35% vs. 10%) on two test days.
Verbal learning, consolidation, and recognition were assessed 4.5 hours post-breakfast using
the verbal learning and memory test. Blood tyrosine was measured at baseline, 60, 150, and 240
minutes post-breakfast. Habitual protein intake was assessed via 14-day food logs. Results:
Protein-rich breakfasts significantly elevated tyrosine/LNAA ratios compared to protein-low
breakfasts. For learning and consolidation, individuals with high habitual protein intake
benefited from protein-rich breakfasts, whereas those with low habitual protein intake
performed better with low-protein breakfasts. Additionally, consolidation showed a separate
interaction with cumulative tyrosine availability, suggesting that both habitual adaptation and
acute metabolic response independently moderate breakfast effects. Recognition was associated
with higher habitual protein intake but not affected by acute breakfast composition. Discussion:
Our findings demonstrate that optimal breakfast composition for verbal memory depends on
individual habitual protein intake. Memory components showed distinct acute- versus habitual-
sensitivity: learning and consolidation responded to acute-habitual interactions, while
recognition depended solely on habitual protein intake. Consolidation was additionally
moderated by acute tyrosine availability, supporting metabolic state dependence. Our results
show that acute nutritional interventions depend on long-term dietary patterns for cognitive
optimization. Understanding these interactions could inform personalized nutritional strategies
to optimize cognitive performance.
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Introduction: EEG studies using ne ar-threshold electrical stimulation have shown that
perceived stimuli evoke the mid-latency N140 component, whereas the early P50 reflects
stimulus intensity. In contrast, an early MEG study applying mechanical stimulation reported
perception-related differences around 70 ms, and a recent EEG study even found the P50 to
correlate with stimulus perception. To replicate these findings in a unified way, we conducted
a within-subject EEG experiment directly comparing the neural correlates of stimulus
perception for mechanical and electrical stimulation. Methods: Each participant took part in a
mechanical and a electrical stimulation session (n=40, included 35 mechanical, 36 electrical
sessions). Each block included a threshold assessment followed by a main block with seven
stimulus intensities. ERP components P50, N80 and N140 were computed per modality and
detection response. We fit a linear mixed model including detection response, intensity, and
force as fixed factors, with random effects of subjects and blocks, and interactions between
modality, detection response, and intensity. Results: All ERP components showed modality
effects. Therefore, separate models were fitted for mechanical and electrical stimulation. The
force (reflecting weight of the finger on the mechanical stimulator) and its interaction with
perception were included in the mixed model for mechanical stimulation. The P50 (at CP4)
showed a significant effect of stimulus intensity but not detection in both modalities. In both
modalities we found a significant effect of stimulus detection on the N80 (at C6), but not
intensity, with an additional detection—intensity interaction for electrical stimulation. The N140
(at C6) showed a significant effect of stimulus detection in both modalities, as well as a
detection—intensity interaction. Discussion: We replicated the perception-induced N140 effect
for both modalities. Contrary to previous reports, mechanical stimulus perception did not affect
the P50. Importantly, stimulus detection influenced the N80 in both modalities, although we
observed different topographies and strengths. Future analyses will apply beamforming-based
source reconstruction to further characterize the neural correlates of conscious somatosensory
perception.
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Introduction: Affective experience changes continuously, yet much of affective science still
relies on trial-based protocols and post-stimulus summary ratings, which compress temporal
dynamics and are vulnerable to hindsight bias. Continuous ratings can capture moment-to-
moment fluctuations in dynamic, naturalistic paradigms, like films and immersive virtual reality
(iVR) experiences. However, most open-source implementations use one-dimensional sliders
or valence-arousal grids with labels or emoticons, potentially increasing cognitive load through
labeling and interpretation. Grid representations may also induce response biases like center
drift and require familiarization. Critically, systematic evaluation of task interference remains
limited, specifically whether online reporting alters subjective experience during extended
rating periods. Methods: To fill these gaps, we developed AffectTracker, an open-source,
minimally distracting tool for continuous ratings in iVR experiences that supports simultaneous
valence and arousal reporting via a single-thumb gesture. Its core innovation is the Flubber, an
abstract pulsating shape that offers non-semantic and intuitive visual feedback in the peripheral
visual field for real-time reporting without sustained focal attention. The AffectTracker and the
Flubber feedback showed high usability and minimal disruption of ongoing experience in
prolonged iVR sessions (Fourcade, Malandrone et al., 2025). Results: We are currently
developing the “AffectTracker 2D” for standard screen- and video-based studies. Discussion:
Key questions include how to translate single-gesture input to mouse, trackpad, or joystick
control, how to tune abstract feedback to remain minimally distracting, and whether to develop
a stand-alone application or a PsychoPy plugin. To adapt it to your studies, we need your input.
We invite the MindBrainBody community to help define testable design choices,
implementation strategies, and benchmarks for minimally distracting continuous ratings,
including presence, distraction, and cross-cultural robustness. We also welcome your
suggestions on analytical approaches for continuous affective data.
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Introduction: This study explores how individuals flexibly switch their attention between
external attention, internal attention, and interoceptive attention. While previous research has
explored attentional switching between external and internal attention, little is known about the
ability to switch towards interoception, such as focusing on the heartbeat. This is an important
question, however, as flexible access to this source of information is crucial for adaptive
behaviour. This research aims to address this gap by examining whether the ability to switch to
interoceptive attention differs when participants are in an external and internal state. Methods:
The participants completed a computer-based cognitive task designed to induce external and
internal attentional states. At random intervals during this interoceptive flexibility task, they
were prompted to switch their attention to their heartbeat, representing a shift to interoceptive
attention. In this within-subjects design, all participants completed a single session in which
shifts to interoceptive attention were tested in both external and internal attentional states.
Results: 1t is hypothesized that switching from both external and internal attention to
interoception will be associated with a cognitive cost, but that switches from external attention
will involve a greater cost. We believe it will be easier for participants switching to
interoception, when they are already using internal resources, due to perceptual or
environmental decoupling. Discussion: This study is expected to contribute to a broader
understanding of attentional flexibility and interoceptive processes. By integrating
interoception into the framework of attentional flexibility, we will capture the relationship
between these different attentional states and their contributions to cognition.
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Functional connectivity in patients with treatment-resistant depression:
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Introduction: Treatment-resistant depression (TRD) represents a major challenge to public
health. Repetitive transcranial magnetic stimulation (rTMS) has emerged as a promising
intervention for TRD. However, its efficacy remains limited, with remission rates typically not
exceeding 30%. Abnormalities in the subgenual anterior cingulate cortex (sgACC) and
dorsolateral prefrontal cortex (dIPFC) have been implicated in the emotional dysregulation and
impaired executive function characteristic of depression. Resting-state functional connectivity
between the sgACC and dIPFC has been proposed as a potential biomarker for identifying
optimal rTMS targets and improving treatment outcomes. The present study aimed to identify
factors influencing sgACC-dIPFC connectivity in order to enhance prediction of treatment
response. Methods: Using Python Statsmodel library, we examined the effects of seed radius
size and global signal regression (GSR) on sgACC-dIPFC functional connectivity as well as the
association between depressive symptoms severity and sgACC-dIPFC connectivity, using two
independent datasets: bipolar sample and DSNatur trial. In addition, we assessed whether
sgACC-dIPFC connectivity was related to symptom severity and improvement of depression
among DSNatur patients who underwent rTMS treatment. Results: We found that varying the
sgACC seed radius alteration of 8mm to 12mm significantly changed connectivity estimates in
the bipolar sample, while GSR has a significant effect on sgACC-dIPFC connectivity in both
datasets. Baseline resting-state connectivity was not associated with severity of depression at
the baseline assessment. However, sgACC-dIPFC connectivity predicted treatment outcomes
in rTMS-treated patients. Discussion: The results show that the radius size and global signal
regression are important factors to consider when investigating functional connectivity in rTMS
treatment for depression. sgACC-dIPFC connectivity is a promising biomarker of symptom
improvement, which could in turn improve our knowledge of depression physiopathology.
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Introduction: Maintaining a breathing rhythm of approximately six respiratory cycles per
minute (rpm) induces physiological coherence, a process in which heart-rate variability (HRV)
resonates with the respiratory cycle. Breathing interventions are associated with considerable
inter-individual variability in both physiological and subjective outcomes, and modest sample
sizes. For this reason, the present study employs a Bayesian hierarchical regression framework,
which allows intervention effects to be estimated while accounting for individual-level and
group-level variability. Lower HRV is consistently associated with adverse health outcomes,
including diminished interoceptive awareness and poorer emotion regulation. In addition to its
effects on HRV, coherence breathing may enhance interoceptive awareness by increasing
sensitivity to cardiac and respiratory signals. Methods: This study investigates the effects of
slow breathing (12 seconds per respiratory cycle) compared with fast breathing (2.5 seconds
per respiratory cycle). Participants were assigned to one of three groups: slow breathing, fast
breathing, or a wait-listed control group. Before the first visit, participants completed
questionnaires assessing interoceptive attentiveness, anxiety, neuroticism, and emotion-
regulation strategies. Resting (HRV) was recorded for six minutes during the first lab session.
Participants assigned to a breathing intervention attended three additional laboratory sessions
evenly spaced across eight weeks, during which changes in HRV during the breathing exercises
and over time were assessed. After eight weeks, all groups returned to the lab to measure resting
HRYV and report subjective changes in interoception and anxiety. Results: It is expected that
slow breathing will be associated with a greater likelihood of increases in interoceptive attention
and HRV, as well as reductions in anxiety, compared with fast breathing. Both breathing
interventions are nevertheless expected to show a greater likelihood of increased HRV relative
to the wait-listed group. These expectations will be examined using a Bayesian hierarchical
linear regression that accounts for repeated measurements, individual variability, and unequal
group sizes. Discussion: Bayesian hierarchical linear regression may be a novel approach to
investigate the likelihood of the effects of slow-breathing while challenging small sample sizes,
a common problem in intervention studies.
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Introduction: Fear generalization has been examined in the context of visual stimuli and its
association with prefrontal and visual cortical areas. However, further investigations are
warranted to elucidate the involvement of different stimulus modalities and to broaden our
understanding of dysfunctional fear learning. Methods: This study incorporates auditory stimuli
to assess the generalization of fear responses and delineate the neural mechanisms involved in
such processes. Additionally, we examine the interaction between visual and auditory
modalities in fear generalization. Forty healthy subjects underwent a fear conditioning
paradigm in which either a low frequency or a high frequency tone was aversively conditioned
(CS+). Before and after the conditioning phase, we also presented seven generalization stimuli
(GS) with frequencies logarithmically distributed between CS- and CS+. In addition, explicit
ratings of these stimuli were requested, and a stimulus discrimination task was performed before
and after this paradigm. Neuronal activity was recorded by magnetoencephalography. Results:
Neural activity reflecting fear-generalization was found in frontal and auditory areas, among
others. Subjects showed generalization effects in their ratings of the GS stimuli across
modalities: the more similar GS were to the aversively conditioned stimulus, the higher the
ratings were in terms of fear elicited and the likelihood of the aversive stimulus occurring.
Discussion: These findings suggest that fear-generalization effects can be replicated at the
behavioral and neural level with this novel auditory-based paradigm.
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Introduction: The predictive coding theory posits that perception results from the continual
comparison of incoming sensory input with expectations. A mismatch generates a prediction
error that is used to adjust priors, a process that is influenced by the predictability of the sensory
environment. A growing body of work indicates that individuals with autism spectrum disorder
(ASD) exhibit atypical predictive processing, whereby the balance of precision between priors
and prediction errors is altered. However, the specific mechanism underlying this imbalance
remains unclear. Recent work showed that autistic individuals can probabilistically learn spatial
priors similarly to typically developing (TD) peers, but they over-react to unexpected events,
reflecting altered decisional processing after surprise. Here we ask whether this heightened
sensitivity to surprise persists when reliable spatial priors are explicitly provided whilst global
distractor predictability differed. We aim to further clarify whether ASD differences arise from
altered prior formation, from over-weighted prediction errors, or from a combination of both.
Methods: 28 autistic and 31 TD adults performed an additional-singleton visual search task
with a 100% valid cue indicating the upcoming distractor location. We manipulated global
predictability of distractor occurrence across two sessions (high vs. low distractor prevalence);
and recorded behavioural and oculomotor responses to reveal the attentional dynamics during
visual search. Results: The ASD group showed larger distractor interference compared to the
TD group, although initial capture by the distractor was comparable between groups. Group
differences in oculomotor metrices became evident at a later stage of processing, wherein
autistic individuals displayed increased total fixations and increased target refixation rates
before deciding to respond. Discussion: Our findings support a model in which autism is
associated with an over-weighting of prediction error signals, thus raising decision thresholds
and entailing compensatory search strategies. Ultimately, this points to restricted distractor
control in ASD despite perfect spatial predictability.
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Introduction: STN-DBS (deep brain stimulation of the subthalamic nucleus), like
dopaminergic therapy, has been proven useful to alleviate motor symptoms in Parkinson’s
Disease (PD). But does STN-DBS induce similar side effects such as impulse control disorders
(ICD)? ICDs are characterized by difficulties in controlling impulses, which stems directly from
a deficiency in response inhibition and poor decision-making. The STN has been directly
involved in response inhibition and decision-making networks due to its connections with
cortical areas such as prefrontal cortex, inferior frontal gyrus and pre-supplementary motor area.
Methods: In this project, we assess the effect of STN-DBS on the electrophysiological activity
of these cortical and subcortical areas using simultaneous Percept and EEG recordings during
a modified Stop-Signal Task. Thanks to this modified version, we can disentangle the effect of
STN-DBS on both reactive and proactive inhibition processes, two key components of response
inhibition, in PD patients and control participants. Results: Preliminary results show that PD
patients are slower and less accurate than control participants when performing the task. This
was not rescued by STN-DBS. These changes didn’t affect proactive or reactive measures, as
PD patients showed similar inhibition levels as control participants both OFF and ON DBS.
Electrophysiological task-related modulations were observed in multiple frequency bands such
as in the low-frequencies (<12Hz), low-beta (13-20Hz), high-beta (20-35Hz) and gamma (50-
80Hz) bands both in the STN and in cortical areas involved with movement execution and
interruption. DBS modulated these patterns in PD patients but this did not result in behavioral
side effects. Discussion: STN-DBS didn’t have any behavioral effect on either proactive or
reactive inhibition in our small cohort (N=10 PD, 6 controls) despite changes in
electrophysiological activity patterns. More participants are needed to conclude on the impact
of disease and of DBS on cortical and subcortical activity patterns in response inhibition.
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Introduction: The nature of perception is active: we move our sensors, such as the eyes, to
sample our surroundings. In visual perception, for example, coordination between eye
movements and fixations is essential for an efficient sampling of the environment. Crucially,
perception of the outside is in a relationship with the internal perception of the body and its
rhythms (i.e., interoception), such as the cardiac or respiratory cycles. Although recent research
has examined how these cycles shape perception, most paradigms limit participants’ ability to
engage with visual input. Here, we propose a novel, ecological approach to investigate how
active sensing and interoceptive rhythms interact. Methods: To close this gap, we have designed
a gaze-contingent paradigm that allow us to track eye movements in a visual categorization
task. Participants will freely explore a natural scene (i.e., bushes), with hidden stimuli (i.e. a
tiger-coloured Gabor patch). A circular window locked to participants’ gaze will constrain
visibility, like a torchlight scanning the scene. This active condition will be contrasted with a
passive one: participants will view a replay of another’s gaze movement, thus, the volitional
part of the task is lost. The use of eye tracking, electrocardiography, and a respiration band will
give us a wide understanding of visual perception and its coupling with cardiac and respiratory
phases. Results: Preliminary analyses will provide an initial validation of the paradigm and
inform subsequent, more comprehensive analyses following the completion of data collection.
Discussion: Based on previous research, we predict that cardiac and respiratory cycles will
influence where and when people look and how quickly they respond. Our paradigm moves
beyond traditional lab paradigms, offering a real-world approach to the influence of the rhythms
of the body on perception, cognition, and emotion, bringing us one step closer to understanding
how we see and feel in everyday life.
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Introduction: As the brain’s primary source of the neuromodulator noradrenaline (NA), the
locus coeruleus (L.C) plays a crucial role in fear learning by mobilizing physiological responses
to potential threats. Short bursts of L.C activity elicit pupil dilation, which thus can act as a non-
invasive proxy for neuromodulatory function. While fear learning also involves cardiac
changes, the LC’s influence on these dynamics remains elusive. Therefore, this study aimed to
characterize these pupil and heart rate changes and their temporal coupling to investigate the
neuromodulatory correlates of the fear-induced cardiac response. Methods: This study
employed a visual delay fear conditioning paradigm (N = 77 younger and older human
participants). Participants passively viewed 40 trials of visual gratings, of which one orientation
(CS+) was partially reinforced (80%) with a mild electrical shock (US), while the other was a
luminance-matched safety control (CS-). Concurrently recorded pupillometric and
electrocardiographic data were analyzed on a trial-level to characterize fear-induced changes
and the coupling between the two modalities. Results: In line with previous findings, threat-
predicting cues (CS+) dilated participants’ pupils (p = .001, dz = 1.28) and slowed their heart
rate (p = .001, dz = 0.26) compared to perceptually matched control cues (CS-) immediately
preceding shock delivery, suggesting an anticipatory fear-induced response. Trial-level
correlation analyses indicated a positive association between the two modalities (p = .015,
average r = .06), where larger pupil dilation was linked to a stronger slowing of heart rate.
Discussion: The correlation between pupil dilation and cardiac deceleration suggests a
quantitative link between LC noradrenergic activity and the parasympathetic cardiac response.
This finding highlights the integration of central and autonomic activity during emotional
learning and the involvement of the LC-NA system in physiological reactions to threat. The
link between the two modalities suggests the LC-NA system as a brain-body nexus during fear
learning, which warrants its investigation also in fear-related psychopathologies.
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Introduction: The prevalence of overweight and obesity in adolescents has been associated
with a higher risk of depression. However, it is unknown whether longitudinal patterns of body
mass index (BMI) are generally informative predictors of depression development and how
these patterns relate to neural function and behavior. Identifying the predictive role of BMI
trajectories could provide a simple, low-cost, and modifiable instrument for detecting the
development of depression. This study investigated whether BMI trajectories during
adolescence (ages 14-22) predict 1) prevalence of depressive symptoms in adulthood, 2) adult
brain reward sensitivity, and 3) individual differences in eating behavior. Methods: In this pre-
registered study (osf.io/tvdew), we analyzed data from the longitudinal IMAGEN adolescent
cohort (N=751). BMI trajectories across ages 14, 19, and 22 years were identified using latent
class growth mixture modeling and then used to predict adult depression prevalence, neural
reward sensitivity, and eating behaviors. At age 22, neural reward sensitivity was assessed using
functional magnetic resonance imaging during the monetary incentive delay (MID) task.
Depressive symptoms were assessed with the Center for Epidemiological Studies Depression
Scale, and eating behaviors were assessed with the Three Factor Eating Questionnaire. Results:
Five distinct BMI trajectories were identified. Compared to the reference BMI trajectory (low-
stable BMI, comprising the majority of participants, N=323), the high-increasing-decreasing
BMI trajectory (N=65) was associated with a higher risk of depressive symptoms, maladaptive
eating behaviors, and blunted reward sensitivity in the lateral orbitofrontal cortex at age 22.
Discussion: A BMI trajectory characterized by high-increasing-decreasing patterns from age
14 to age 22 is a risk factor for adult mental health problems and abnormal brain reward
sensitivity. These findings highlight the importance of targeting BMI development during
adolescence to inform personalized prevention and treatment strategies.
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Introduction: Disruptions of emotional processing are observed across a range of psychiatric
conditions and may manifest, non exhaustively, as reduced emotional awareness (alexithymia),
altered emotional reactivity (affective lability or blunted affect), maladaptive regulation
strategies (rumination, expressive suppression), and disrupted reward processing (anhedonia,
increased reward perception). Although increasingly viewed as dimensional and
transdiagnostic, these alterations remain difficult to integrate within a unified mechanistic
model of emotional functioning. This article aims at accounting for emotional functioning along
a continuum of its multifaceted variations, from maladaptive to more adaptive configurations.
Moreover, our model includes equanimity, a psychological construct suggested to involve the
decoupling of desire from hedonic tone of experience and reduced automatic reactivity, which
we regard as promising markers of optimal emotional processing. Methods: We adopted the
Predictive Processing (PP) framework. Building upon previous work in psychology and
cognitive science, we identified core shared parameters across maladaptive, adaptive, and
optimal emotional processing, including prior precision, counterfactual depth, expected
prediction error (PE) reduction, learning rates, and policy selection. The first-person
experiences reported in the literature were used to understand and inform the mechanistic role
of each parameter within a model of distinct emotional disruptions. Results: We propose a PP
model of emotional functioning, from maladaptive (e.g., rigid priors, aberrant counterfactual
depth, unstable learning rates), through adaptive (e.g., flexible priors, context-sensitive
counterfactual depth, stable learning rates), to optimal emotional processing (e.g., insight-
driven priors, adaptively regulated counterfactual depth, and flexible learning rates) as reflected
in equanimity. Discussion: This article contributes to the emerging perspective in predictive
processing and mental health that regards maladaptive responses to persistent prediction errors
as strategies for reducing prediction error, rather than as inherently pathological or disorder-
specific. If empirically validated, the parameters identified across variation of emotional
processing may serve as computational markers of emotional dysfunction and targets for
transdiagnostic interventions.
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Introduction: Trial averaging is a cornerstone of psychophysiological data analysis. Yet,
decisions about the number of trials per participant are often guided by heuristics rather than
principled power calculations. We present an easy-to-compute analytical, closed-form power
correction for standardized effect sizes under trial averaging. We show that trial count
benchmarking is particularly critical for low signal-to-noise (SNR) measures such as heartbeat-
evoked potentials (HEP), and illustrate this by contrasting them with P300 evoked responses.
Methods: Building on classical formulations, we derive an exact expression that quantifies how
the number of trials attenuates observable effect sizes as a function of the ratio of between- to
within-participant variabilities. We validate the analytical predictions using simulations and
demonstrate their practical implications in two independent datasets combining
electroencephalography and electrocardiography (34 and 65 participants). Results: Predicted
and simulated power showed near-identity agreement (Pearson rho = 0.999), confirming the
accuracy of the closed-form correction. Empirical estimates revealed pronounced differences
in between—within variability ratios (r) across evoked responses. For P300, r values ranged from
0.11 to 0.14. In contrast, r values for HEP ranged from 0.007 to 0.013, corresponding to an
order-of-magnitude reduction relative to P300 and attributable to lower HEP amplitudes. The
proposed power correction shows that reducing r from 0.1 to 0.01 incurs predictable increases
in required trials. For example, for medium effects (d 0.5) in paired designs, a higher-SNR
measure (P300) reaches 80% power with 60 participants and 20 trials, whereas a lower-SNR
measure (HEP) requires 200 trials. Discussion: By explicitly quantifying the statistical
consequences of trial averaging, the proposed framework enables principled decisions about
feasible effect sizes, trial counts, and sample sizes. For low-SNR measures such as HEP,
additional trials yield diminishing returns, highlighting the need for careful interpretation of
null results and realistic expectations about detectable effects.
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Introduction: Humans routinely navigate complex and dynamic environments by relying on
internal models that organize perception, guide action, and integrate experience from
observable environmental evidence. Crucially, such evidence is often ambiguous: observations
are noisy, incomplete, and compatible with multiple underlying causes. Constructing useful
internal representations therefore requires distinguishing irreducible environmental variability
(aleatoric uncertainty) from uncertainty about latent environmental structure and rules
(epistemic uncertainty). Consequently, learning and decision-making are inherently shaped by
uncertainty about both environmental states and their governing principles. Methods: Building
on this perspective, the present study investigates how latent environmental structure is inferred
from ambiguous cues and how evolving beliefs guide spatial action-selection under uncertainty.
We introduce a spatial predictive inference task in which agents must infer latent cue-outcome
contingencies that govern the directional distribution of probabilistic events. Successful
performance requires learning cue-dependent latent states, allocating spatially distributed
actions accordingly, and integrating outcomes that are noisy, partially observable, and
temporally extended. Results: To formalize these processes, we build on the active inference
framework to develop a series of generative models conceptualizing the distinct mechanisms
of perception, learning and action-selection, as well as inference of latent structure. Within this
framework, behavior emerges from inference over latent states and model parameters, giving
rise to belief-dependent spatial action policies. Initial simulations and model validation
demonstrate how distinct forms of uncertainty shape learning dynamics and action distributions
in non-stationary, stochastic environments. Discussion: Ongoing work will apply this modeling
framework to human participant data, including spatial action patterns, eye movements, and
computer-mouse trajectories, with future extensions linking individual differences in
uncertainty processing to mental health-relevant traits. Ultimately, this work will generate a
unified framework for studying how humans construct, update, and deploy internal world-
models under uncertainty, by linking latent belief dynamics to observable behavior and
physiology, culminating in implications for theories of learning, decision-making, and artificial
cognition.
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Introduction: We know little about what happens to speech breathing with age-related changes
in cognition and motor control. The goal of our study is to determine whether speech breathing
patterns of older versus younger speakers are differentially impacted by additional cognitive
load. Methods: The current study used electromagnetic articulography to collect acoustic,
articulatory and speech breathing data from 50 native French speakers (27 female) between 21
and 90 years. The participants read a 400-word text out loud: two times with no constraints, i.e.
simple task (ST; once at the beginning of the experimental session and once at the end, to
account for learning effects), and two times under additional cognitive load, i.e. double task
(DT), for which they had drop small foam balls in cups in front of them, either in a simple
(DT1) or complex (DT2) pattern. Results: The analysis is currently ongoing. The acoustic
analysis of two younger and two older speakers revealed a comparable number of pauses
(reflecting speech inhalation) in ST, DT1 and DT2 for younger speakers, but a higher number
of pauses between ST and DT1 for both older speakers. Interestingly, while the number of
pauses for DT2 was similar to DT1 for one older speaker, it was much lower and comparable
to ST for the other older speaker. Based on visual inspection, speech breathing patterns showed
that breathing cycles are aligned with pauses for ST but there is a lot more variability in the
number and amplitude of the breathing cycles in DT1 and DT2, especially for older speakers.
Discussion: Based on preliminary inspection of the data, additional cognitive load prompts
bigger changes in speech breathing in older speakers. Further analysis will include detailed
acoustic and speech breathing measures (pause duration, number of breathing cycles, in-
/exhalation duration/amplitude) and match DT performance to speech breathing.

146



Poster: C32 Kamil Kilic

Revealing Beta Burst Waveform Diversity with a Topological Approach

Kilic, K. [1,2], Studenova, A. [1,3], Behrad, A. [2,4], Kapralov, N. [1,5], Manyukhina, V. [6],
Ruiz, M.H. [7], Villringer, A. [1], & Nikulin, V. [1]

[1] Department of Neurology, Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] International Max Planck Research School on Cognitive Neuroimaging, Leipzig

[3] Max Planck School of Cognition, Leipzig

[4] Computational Neuroscience, Department of Child and Adolescent Psychology, Technische Universitdt Dresden
[5] International Max Planck Research School NeuroCom, Leipzig

[6] Université Claude Bernard Lyon, Centre de Recherche en Neurosciences de Lyon CRNL, Bron

[7] Goldsmith, University of London, London

Introduction: Neural oscillations play a crucial role in human brain functioning. Among these
rhythms, beta oscillations (~13—-30 Hz) have been extensively studied, yet their functional roles
remain debated. This debate centers on whether beta activity primarily reflects the maintenance
of brain states or actively supports the dynamic reconfiguration of neural processes.
Methodologically, traditional approaches often treat beta activity as a sustained amplitude-
modulated rhythm, yet recent studies show it is better described as transient bursts. These bursts
vary in occurrence rate, duration, peak frequency, and amplitude, and such features have been
shown to differ across behavioral contexts and clinical conditions, underscoring their functional
relevance. Yet one critical aspect remains largely unexplored: the waveform shape. Oscillatory
waveform shapes have been linked to underlying physiological mechanisms in several studies,
suggesting that different waveform motifs may reflect distinct neural processes. In this study,
we therefore aim to test whether specific waveform shapes are associated with different
functional states. Methods: Here, we present a comprehensive analysis pipeline to
systematically study beta burst waveforms. The pipeline was validated on simulated data, where
it successfully recovered ground-truth waveform structure, and can now be applied to real data.
On simulated data, an iterative burst detection algorithm identified bursts and provided their
waveforms and features. For the waveform analysis, we adapted a topological data analysis
(TDA) approach to assess beta burst waveforms. After that, each waveform was mapped into a
high-dimensional space defined by its time samples and duration. This representation allowed
us to analyze the geometry of beta bursts. We then applied TDA to capture the topology of this
waveform space. To guide dimensionality reduction, intrinsic dimensionality was first
estimated. Subsequently, the data were embedded into a low-dimensional space using Uniform
Manifold Approximation and Projection (UMAP), which preserves local structure. Within this
space, Hierarchical Density-Based Spatial Clustering of Applications with Noise (HDBSCAN)
identified clusters of similar burst waveforms. Results: In the simulated data, topological
measures indicated that beta bursts are best described as a continuum of events, with local
clustering reflecting waveform motifs within that continuum. Discussion: This validation
demonstrates that our pipeline can robustly recover ground-truth waveform structures and lays
the foundation for its application to real MEG data. Beyond methodological novelty, the
pipeline enables us to directly address whether beta burst waveforms represent a continuum of
shapes or can be meaningfully divided into discrete classes, and how these relate to their
functional roles.
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Introduction: Epilepsy and FDS present with similar clinical manifestations but distinct
etiologies, complicating diagnosis and treatment. Both conditions have been associated with
difficulties in emotion regulation and self-referential processing, yet empirical research
typically examines these constructs separately. This study evaluated emotion regulation and
self-referential processing across seizure disorder populations to identify whether disorder-
specific patterns exist. Methods: A cross-sectional design compared 26 individuals with
epilepsy, 14 with PNES, and 34 healthy controls. Participants completed validated
questionnaires assessing emotion regulation, affective style, depression, and anxiety symptoms.
The computerized Self-Referential Encoding Task measured self-attributions, reaction times,
and memory accuracy for emotional adjectives. Heart rate was recorded before and after the
emotional task. Statistical analyses included multivariate analyses of covariance, followed by
univariate tests and post-hoc comparisons. Results: No significant differences in emotion
regulation suppression strategies were found among groups after controlling for psychological
symptoms. For self-referential processing, individuals with epilepsy demonstrated significantly
slower reaction times for both positive and negative adjectives compared to PNES patients and
healthy controls. Self-referential attribution patterns, memory performance, and heart rate
reactivity showed no significant differences between groups. Discussion: These findings
challenge theoretical models proposing disorder-specific emotional and self-referential
dysfunction in seizure populations. The intact emotion regulation and self-referential attribution
patterns across groups support transdiagnostic approaches emphasizing psychiatric
comorbidities over seizure-specific pathophysiology. The altered processing speed in epilepsy,
combined with preserved self-referential content, suggests maintained identity with reduced
temporal efficiency. Individualized assessments may be more clinically effective than disorder-
specific approaches for these populations.
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Introduction: An ongoing debate in metacognition research is whether human confidence
computations are influenced by post-decisional evidence. Recently, Matthews et al. (2025)
reported that changing the order of task decisions and confidence ratings has little effect on
metacognitive performance at the group level, suggesting that confidence computations do in
fact not rely on post-decisional evidence. However, false negative group-level effects can arise
either when individuals show heterogeneous effects or when the employed measures have
insufficient internal reliability. To address this, the present work extends Matthews et al. by
comparing the split-half reliability within and across order conditions. Methods: We re-
analysed the publicly available dataset by Matthews et al. which investigated judgment order
effects in the perceptual and memory domain. In addition to M-Ratio as a measure of
metacognitive efficiency, we evaluated average confidence as a proxy for metacognitive biases.
To assess split-half reliability within and across conditions, we used Pearson and rank-based
correlation coefficients. Results: Our analyses indicate high internal consistency for average
confidence, but substantially lower reliability for M-Ratio. In fact, the reliability of M-Ratio
was so low, that the group-level null effect is of little evidential value. Internal consistency for
M-Ratio was markedly reduced when confidence was reported after the choice, compared to
when confidence was rated before or in parallel with choices; by contrast, average confidence
was not influenced by judgment order. Discussion: The present work adds nuance to a major
recent study which claimed little effect of post-decisional evidence on confidence
computations. Our results highlight reliability as a central constraint for interpreting
metacognitive metrics and their relation to individual differences and task conditions.
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Introduction: Motor Imagery Brain-Computer-Interfaces (MI-BCls) decode motor-related
cortical activations during imagination of motor-actions to control external devices. However,
this paradigm is limited by subjects' imagery ability and shows high inter-subject variability.
Embodied cognition research has shown that Action Word (AW) processing activates motor-
related cortical networks comparable to MI, suggesting that AW may serve as an alternative
BCI paradigm without requiring explicit imagery. This study will investigate AW in an EEG-
based BCI setting by comparing it to abstract verbs (AV) and motor execution (ME),
representing primarily lexical and motoric activations, respectively. Methods: We will collect
32-channel EEG data using a within-subject design. Subjects will either read a word (AW/AV)
or perform a hand or foot movement (ME) during each trial. Offline and online runs consist of
6 blocks with 24 trials each. AW, AV, and ME conditions consist of 4 stimuli each, pseudo-
randomly repeated 6 times per block. AW and ME conditions contain arm- and leg-related
stimuli, and AV are mental and nonbodily-state words. We will train a linear Support Vector
Machine to compare classification performances, as well as ERSP patterns in the mu and beta
bands, for all conditions. Results: We hypothesize that AW will be classified above chance level
in both offline and online analyses. We expect classification rates to be higher for ME and lower
for AV, due to the lack of motor-related content. Additionally, we expect ERSP patterns of AW
to resemble ME and differ from AV conditions, supporting that AW classification is grounded
in motor-related activations rather than activations of general lexical processing. Discussion:
Action Words-BCI could be a promising alternative paradigm to overcome some limitations of
MI-BCls, like variable explicit imagery ability. This study will investigate whether AW
processing engages motor-related cortical networks in a way suitable for BCI application.
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Introduction: Accurate assessment of cognitive status in amyotrophic lateral sclerosis (ALS)
requires screening instruments sensitive to disease-specific impairments, including language
dysfunction. The Edinburgh Cognitive and Behavioural ALS Screen (ECAS) includes
language-based tasks that contribute to cognitive assessment. However, spelling tasks are
particularly vulnerable to cross-linguistic differences, meaning that direct translation between
English and Slovenian may alter task difficulty and compromise reliability and validity. This
study examines whether corpus-based development of ECAS spelling tasks yields linguistically
appropriate items suitable for subsequent psychometric evaluation. Methods: New spelling
items for ECAS versions A, B, and C were developed using corpus-based comparisons between
the British National Corpus and the Slovenian Gigafida 2.0 in accordance with test adaptation
guidelines. For each version, 24 candidate words (two per original item) matched to the original
ECAS spelling items were administered alongside the corresponding ECAS version during
validation to healthy adult participants (A: N = 25; B: N = 20; C: N = 20), with data collection
being extended to patients with ALS when deemed appropriate by the supervising psychologist.
Results: Preliminary results will be presented. The directly translated and newly created items
were compared based on their score distributions, with greater score variability and the absence
of ceiling effects (i.e., participants answering all or most items correctly) taken as indicators of
higher item quality. Results are reported both at the level of overall task performance and at the
level of individual items. Discussion: To our knowledge, this is the first study to develop
corpus-based ECAS spelling tasks in Slovenian, providing a methodological foundation for
comprehensive psychometric validation in ALS populations. This work lays the groundwork
for the development of linguistically and culturally appropriate cognitive screening tools, which
may facilitate more accurate assessment and repeated monitoring of cognitive and language
impairments in Slovenian-speaking patients with ALS in future clinical and research settings.
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Introduction: The left visual field advantage in face perception refers to the tendency to
recognize faces more accurately and efficiently based on information from the left hemiface.
While the phenomenon is commonly attributed to hemispheric asymmetries in face processing,
there is little direct empirical evidence constraining the underlying mechanisms. In the present
study, we systematically manipulated face presentation duration to test whether the temporal
profile of the bias is more consistent with an early sensory or a late cognitive account. Methods:
We conducted a behavioral online study with 200 participants. Participants completed a face
perception task in which faces were presented for varying durations, ranging from short (100
ms) to long (1600 ms) exposures. Stimuli were drawn from three independent face datasets (240
unique identities in total) and were shown in both original and mirror-flipped orientations. Left-
side bias was quantified at the individual level, and split-half reliability was used to assess the
stability of perceptual biases. Results: A robust left-side bias emerged for intermediate
presentation durations but vanished for both short and long exposures. Crucially, the bias was
substantially stronger for mirror-flipped faces than for original images across all three datasets.
This pattern suggests that face stimuli themselves carry an anatomical asymmetry that
counteracts the perceptual left-side bias under normal viewing conditions. In addition,
perceptual biases varied markedly between individuals and showed high split-half reliability,
indicating stable trait-like differences. Discussion: Our findings demonstrate that the left-side
bias in face perception is modulated by exposure duration, indicative of a late cognitive rather
than an early sensory mechanism. Together, our results highlight the importance of considering
both temporal dynamics and systematic anatomical asymmetries when interpreting lateralized
face biases, and they underscore the role of stable individual differences in face perception.
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Introduction: Musical neurofeedback is emerging as a non-pharmacological route to altered
states, yet little is known about how instructions, perceived agency, and real-time brain—music
mapping shape mystical experience and autonomic regulation. This study tested whether
different engagement framings with an EEG-driven music system alter subjective mystical-type
experiences and heart rate variability (HRV). Methods: Participants completed two 12-minute
music sessions on separate days in a quiet ambient “Renewal Room,” with Muse EEG and
ear-clip photoplethysmography recording EEG and interbeat intervals before, during, and after
listening. Sessions included Authentic neurofeedback and Bogus ambient conditions, which
were regrouped as Passive (Authentic + Bogus with “relax and listen” framing), Active
(Authentic with playful or explicitly mapped brain—-music instructions), and Frustration (Bogus
audio with active-style instructions but no true feedback). Outcomes included Mystical
Experience Questionnaire (MEQ) scores, pre/post HRV (SDNN), and band-limited EEG power.
Results: Passive sessions showed mid-range MEQ (mean %3.23, n=63) and small HRV
increases (+9%). Active sessions yielded higher MEQ (*3.90, n=23), larger HRV gains (+22%),
and a “relaxed high-clarity” EEG profile with stable theta, modest alpha increases, and greater
beta/gamma rises. Frustration sessions showed intermediate MEQ (~3.59, n=5) but HRV
decreases (~—10%) and more volatile beta/alpha dynamics. Discussion: Clear instructions,
transparent mapping, and genuine controllability appear central to eliciting MEQ-validated
mystical states and enhanced autonomic flexibility in musical neurofeedback. These findings
position responsive musical neurofeedback systems as promising, lower-risk complements to
psychedelic-assisted and contemplative interventions in mind—brain—body research and clinical
or translational settings.
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Introduction: Phenomenological control (PC) refers to individual differences in the ability to
generate a subjective experience in response to expectancies. PC is associated with a wide range
of phenomena (e.g. hypnotisability, vicarious pain, or the rubber hand illusion), but the
underlying cognitive mechanisms are still debated. While PC is thought to reflect
interindividual metacognitive differences (cold control theory), it is also possibly characterised
by top-down effects with genuine bodily consequences. In this study we induced a bodily
experience to elucidate whether PC is underpinned by actual physiological changes and
reflected in bodily phenomenology. Methods: Participants (n=33) were led to believe they were
being exposed to electromagnetic waves purported to increase their heart rate, thereby inducing
an expectation of physiological change. Before, during, and after the induction, heart-rate
variability (LF/HF-HRV) was obtained to objectively index sympathetic activation while bodily
sensations were measured using a bodily mapping tool (InteroMap). The Sussex-Waterloo Scale
of Hypnotisability (SWASH) was used as a proxy measure for PC. Results: The induction
triggered increases in both objective sympathetic activation and subjective bodily
phenomenology. Importantly, PC positively correlated with sympathetic activation during the
induction and with bodily sensations across all experimental phases. An exploratory mediation
analysis reveals a partial mediation effect between PC and bodily sensations through
sympathetic activation. Discussion: These findings suggest that PC influences both subjective
bodily experiences and objective physiological responses. The experimental induction appears
to act on efferent physiological processes through PC, generating a corresponding
phenomenological bodily state. This implies that PC operates not only through cognitive
mechanisms of intentional dissociation or metacognitive appraisal, as proposed by cold control
theory, but also through top-down modulation of autonomic activity that alters bodily states. In
other words, individuals high in PC may enact their expectations through embodied pathways,
producing measurable sympathetic activation that aligns with their subjective experience.
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Introduction: Demonstrating implicit Pavlovian conditioning is methodologically challenging,
particularly due to limitations in the sensitive and reliable measurement of awareness.
Traditional approaches can overestimate implicit learning effects and rely on subjective
responses. The present study addresses these concerns by combining an advanced Bayesian
Awareness Categorization Technique (BACT) with EEG measurements to investigate neural
markers of implicit reward conditioning across three stages: cue reactivity, anticipatory
processing, and outcome evaluation. Methods: Participants completed a Pavlovian conditioning
task in which conditioned stimuli predicted high or low probabilities of monetary outcomes
(CS+/CS-) while performing a distractor task. Awareness of CS-outcome contingencies was
assessed using the BACT, which sensitively classifies participants as aware, unaware, or
insensitive. EEG was recorded to examine event-related potentials (P3, CNV, SPN, FRN) and
event-related desynchronization (ERD) in alpha and beta bands. Results: Analyses included
only unaware participants. Cue reactivity (P3) showed no significant CS effects, suggesting an
absence of evaluative processing of reward-predictive cues. During the reward anticipatory
period, SPN amplitudes were higher for CS+ than CS-, indicating enhanced anticipation for
reward-predicting cues. Cluster analysis revealed alpha-band ERD in the CNV window
increased from the first to the second half of the experiment, reflecting increased outcome
preparation over time. FRN amplitudes showed a condition x expectancy interaction, with
larger responses for CS+ than CS— for expected outcomes, and smaller responses for CS+ than
CS— for unexpected outcomes. Discussion: The results demonstrate Pavlovian reward
conditioning in participants unaware of CS-outcome contingencies. Enhanced SPN and CNV-
related ERD effects indicated increased, progressive anticipatory processing. FRN effects
showed expectancy-based outcome sensitivity. Using EEG data, the findings rely on objective
rather than subjective measurements of learning states. The use of Bayesian statistics to
categorize awareness states further increases the reliability of these findings, showing neural
evidence for implicit expectations in reward Pavlovian conditioning, which develop over time.
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Introduction: In a probabilistic spatial cueing experiment, we cued one out of four objects/arcs
that were arranged in a circle to test whether the cued arc/object would result in strictly object-
based processing restricting facilitation of features to the cued object, or whether we observe
global feature-based spread across object boundaries. Methods: Four arcs flickered at different
frequencies, respectively, to evoke steady state visual evoked potentials (SSVEPs), allowing to
investigate neural temporal dynamics in the early visual cortex following the presentation of
the spatial cue. Initially, all arcs had identical colors and with spatial cue onset switched to a
specific color configuration. In one configuration, one uncued arc had the same color as the
cued one. Results: We found global feature-based spread to samecolored elements across object
boundaries in SSVEPs and behavioral responses. Once spatial attention was shifted to the cued
location/arc, SSVEP amplitudes elicited by the cued arc and the same-colored uncued arc
showed a temporally overlapping increase early after the spatial cue. Discussion: Importantly,
color processing was not required to perform the task, indicating that global feature-based
spread occurs automatically, independent of task demands.
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Introduction: Infants who show longer periods of sustained visual attention develop stronger
self-regulation, attentional control, and language development. Sustained attention has typically
been measured using gaze duration and behavioral coding. However, attention is a biological
process that unfolds within the infant’s developing body and physiological state. Physiological
responses to cognitive and behavioral engagement are coordinated across systems and extend
beyond heart rate alone. As a result, little is known about how infant attention is organized in
relation to respiration and body movement during naturalistic interactions. Methods: Infant
caregiver dyads (N = 7; 9 to 24 months) participated in a 15-minute session of tabletop play.
Infants wore a head mounted eye tracker and a wireless cardiac sensor that recorded ECG and
torso acceleration. Heart rate and respiration were extracted from cleaned signals. Gaze velocity
was computed as the change in gaze position over time and served as a proxy for visual
attention. Body acceleration was computed using the same approach. Heart rate, respiration
rate, and body acceleration were standardized and submitted to k-means clustering. Results:
Silhouette analysis supported a three-cluster solution. One cluster was characterized by lower
heart rate, reduced movement, and lower respiration. A second cluster showed higher heart rate
and body movement but reduced respiration. A third cluster showed elevated heart rate and
respiration. Mean gaze velocity was higher in the third cluster relative to the other two clusters.
Discussion: Findings indicate that infant sustained visual attention is supported by multiple,
physiologically distinct states. Two low gaze velocity states emerged with reduced respiration
but differing cardiac and movement profiles, suggesting that sustained attention can be
maintained through different autonomic configurations. These results highlight the importance
of considering coordinated physiological processes when studying early attention and provide
a foundation for examining how individual differences in physiological organization relate to
later self-regulation, attention, and learning.
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Introduction: Conscious connected breathwork (CCB) is a practice involving sustained
high-ventilation breathing that can induce altered states of consciousness and intense
physiological experiences. Previous reports suggest that HRV may increase following a session,
indicating improved stress resiliency; however, comprehensive analysis of cardiac dynamics
during the session has not been published. Understanding these dynamics alongside subjective
experience may provide insight into the neurocardiac mechanisms of altered states. Methods:
Participants (n = 20) completed an 80-minute guided CCB session comprising four 13-minute
active breathing periods, each followed by a 4-minute resting period. Continuous ECG was
recorded, with heart rate calculated from R-peaks per minute. HRV was quantified using
RMSSD, and parasympathetic (PNS) and sympathetic (SNS) indices were derived via Kubios
software. Subjective experiences were captured through real-time verbal annotations, and post-
session assessments included the 11-Dimensional Altered States of Consciousness scale (11D-
ASC) and the Mystical Experience Questionnaire (MEQ). ECG metrics were temporally
aligned with subjective experience reports. Results: Preliminary data indicate dynamic shifts in
cardiac activity. Early active breathing periods were associated with increased HR and SNS
indices, alongside PNS withdrawal and reduced HRV. Later active breathing periods showed
concurrent increases in HR, HRV, SNS, and PNS indices, indicating an autonomic ‘co-
activation state.” Verbal reports suggest these changes correspond with evolving
phenomenological experiences. Planned analyses include temporal clustering of verbal reports
with session ECG metrics and regression analyses with survey scores; these are forthcoming.
Discussion: The later co-activation state, where HR and HRV increase together, represents a
novel pattern of autonomic regulation also observed during peak experiences with classical
psychedelics. Simultaneous sympathetic and parasympathetic engagement may facilitate
“resetting” of autonomic tone, releasing stored stress activation and promoting emotional and
physiological recalibration. Integrating ECG analysis with subjective experience provides a
framework for exploring dynamic neurocardiac states during high-ventilation breathwork, with
potential therapeutic and mechanistic implications.
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Introduction: The left-digit bias (LDB)-the overreliance on a number’s leading digit—
systematically distorts magnitude judgments and number-line estimation (NLE; e.g., locating
numbers on a 0-1000 line). For example, numerical differences between numbers sharing the
same (398 vs. 399) or different leftmost digits (399 vs. 400). While its effects on decision-
making are widespread, its cognitive origins are debated. This study investigated two potential
sources: cognitive primacy of the leading digit, and strategic place-value use in magnitude-
comparison tasks. To determine the role of primacy, inverted decade-unit sequences in German
(e.g., “two-and-forty”, 42) are compared to non-inverted hundred-decade-unit sequences (“one-
hundred-two-and-forty”, 142) in NLE. To quantify the task-strategic place-value use, LDB
signatures are compared across magnitude-comparison and rounding tasks (as over-relying on
the leading digit is strategic/counter-strategic, respectively). Methods: Participants (N=66) had
German as their only first language (L1). The experiment was administered remotely in the
written modality. In each of 104 trials, participants completed the NLE task (2 blocks; range:
0-100, 0-1000), then either the magnitude-comparison (select larger/smaller of two numbers)
or rounding task (select correct rounding of a to-be-rounded number). All responses were
provided through mouse-click. Results: The results showed LDB signatures in NLE placement
errors regardless of decade-unit inversion (i.e., across 0-100 and 0-1000 ranges) — countering
the hypothesis that primacy might drive the LDB in NLE outcomes. By contrast, no LDB
signatures were detected in the magnitude-comparison task (i.e., 398 vs. 399=399 vs. 400).
Rounding was slower the closer the to-be-rounded number was to the rounding criterion (0.5)
and when to-be-rounded number and its rounding shared the same leading digit—which suggests
reversed LDB. Discussion: The results point to task-strategic origins of the LDB and may
further point to uncertainty (in NLE and real-life scenarios, but not in the magnitude comparison
task) as a necessary condition for LDB signatures to emerge.
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Introduction: Speech production is a highly integrated motor function that depends on intact
basal ganglia—cortical circuits. Because of its complex sensorimotor demands, speech motor
control may be particularly sensitive to early neurodegenerative changes in Parkinson’s disease
(PD). Identifying objective, non-invasive biomarkers that capture brain—body dysfunction
before overt motor symptoms emerge remains a major clinical challenge. Isolated rapid eye
movement sleep behavior disorder (iRBD) is considered a prodromal stage of PD, offering a
unique window for early detection of motor dysfunction. Methods: We analyzed articulatory
kinematics and acoustic speech features in healthy controls (HC), individuals with iRBD, and
individuals with PD. Articulatory kinematics were recorded during standardized speech tasks
using electromagnetic articulography. Acoustic data were obtained using a head-mounted
condenser microphone. The dataset consists of a combined kinematic—acoustic sample (24 HC,
24 iRBD, 25 PD) and an additional acoustic-only sample with 40 participants per group. All
participants underwent clinical motor assessment using part III of the Unified Parkinson’s
Disease Rating Scale (UPDRS). Results: The full data analysis is still ongoing, but preliminary
sub-analyses indicate that, compared to HC, individuals with iRBD show subtle but systematic
alterations in articulatory kinematics and acoustic features, while overall speech intelligibility
remains largely preserved. In contrast, individuals with PD exhibit more pronounced kinematic
and acoustic modifications. Ongoing analyses will assess whether objective kinematic and
acoustic measures can reliably distinguish HC, iRBD, and PD, potentially outperforming
subjective UPDRS motor scores. Discussion: These findings suggest that speech motor
examination captures early and state-dependent manifestations of Parkinsonian dysfunction
across the disease continuum. Speech-based measures may serve as sensitive, objective
biomarkers linking neural degeneration to bodily motor behavior, with potential applications in
early diagnosis and disease monitoring.
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Introduction: Insufficient sleep is a common occurrence in modern society and has several
consequences on our attention, executive functioning (EF), mood, and brain activity. Mind
wandering (MW) is a phenomenon where attention shifts from an external task to internal
thoughts. MW is related to worse EFs and associated with worsened emotional states, both of
which are influenced by sleep. Sleep like slow waves, called local-sleep, might precede shifts
of attention and can increase with sleep deprivation. Yet, the precise relationship between local-
sleep, MW, EFs, and mood remains to be further explored. Methods: We recruited 34 healthy
adults to a partial sleep deprivation (PSD) protocol, where they slept on average 1.7 hours less
for 3 consecutive nights, compared to a period of normal sleep (NS), in a within-subject cross-
over design. Participants wore a 32-electrode electroencephalography (EEG) and engaged in
the finger-tapping random sequence generation task that provided subjective reports of their
attentional state (MW) on a 4-point Likert scale. The task also provided two objective measures
of performance, the variability in the responses (BV) and randomness generation (AE - indexing
executive functioning), both of which have been related to MW. Results: We hypothesized that
the PSD protocol would increase MW, BV and negative mood, and decrease positive mood and
AE. We implemented Bayesian hierarchical ordered-probit and linear regression for the MW
probes and behaviour, respectively. Results indicated that increasing hours of reduced sleep
increased MW, BV, and negative mood, as well as decreased positive mood and AE with time-
on-task. For the EEG, we will present changes in spectral power related to PSD, MW and task
performance, as well local sleep-like waveforms. Discussion: These findings highlight how
accumulated sleep debt, even when moderate, may play a crucial role in cognitive lapses and
attentional shifts that could impact daily functioning, potentially through neurophysiological
mechanisms like local-sleep.
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Introduction: Generative adversarial networks (GANSs) are widely used to synthesise realistic
human faces. However, their output quality is typically evaluated using image-computable
metrics such as the Fréchet Inception Distance (FID), whose relation to human perception is
unclear and often tested on small samples. We address this limitation with a behavioural study
assessing realness judgments across FID levels and an EEG experiment probing neural
responses to deepfakes in face perception. Methods: The stimulus set comprised 720 real and
720 GAN-generated face images with gradually varying FID scores. In the behavioural
experiment, 20 participants (10 females, M = 27.6 years) were presented with images at 24 FID
levels. In the EEG experiment, 5 participants (4 females, M = 22.8 years) viewed faces from 4
FID levels preselected based on the behavioural experiment to represent low to high degrees of
perceived realism. Results: We identified that human realness judgments closely track FID
across images. Realness ratings and response times decrease with rising FID, reflecting higher
confidence in classifying fake images. Analyses of outlying cases linked FID-human
disagreements to skin texture and eye artefacts. EEG analyses are ongoing; preliminary results
suggest graded neural differentiation of real and fake faces at 300—400 ms post-stimulus over
parieto-occipital electrodes, with fake faces eliciting a stronger positive deflection of the ERP
and GAN-generated images with lower FID scores showing amplitudes similar to real faces.
Discussion: Our results support a link between FID, behavioural judgments, and neural
responses to GAN-generated faces, validating FID as a metric that broadly aligns with human
perception. However, they also highlight important limitations of FID, such as low sensitivity
to artefacts in skin or eye depiction. Factoring in neural responses, which are sensitive to such
perceptual inconsistencies, may overcome these limitations. We present theoretical approaches
to the integration of this information into the generation process of GAN models.
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Introduction: Sustainable decisions are inherently social decisions, involving a trade-off
between an individual’s immediate gain and collective, societal long-term benefits. Our study
investigates the cognitive mechanisms underlying these decisions, in a large-scale social setting
and explores which organizational policies foster cooperative behaviour. Methods: Six groups
of participants (N=289, 94 females, 18-73 years) played a ten-day, online, common pool
resource extraction game. They could extract points from a common resource by choosing
repeatedly between a high-cost option (yielding higher individual payoff but greater resource
depletion) and a low-cost option (lower individual payoff with reduced resource depletion,
facilitating more future extraction). Each group received distinct interventions, which reflected
possible governmental policies to encourage cooperation, like displaying “public service
messages” urging participants to make “low cost” choices (Injunctive Norm), or rewarding
participants socially for making “low cost” choices (Social Status). We used Bayesian
modelling to compare cooperative behaviour (making low-cost choices) across groups.
Additionally, we fit choice data to different computational models to understand individual
behaviour and analyse this difference between groups. Results: While different interventions
influenced sustainable decisions differently, social rewards proved most effective in promoting
cooperative behaviour. Notably, the SocialStatus group despite extracting less and leaving the
resource in a better state, had cumulative earnings comparable to the other groups. Furthermore,
individuals scoring higher on Extraversion demonstrated greater responsiveness to the Social
Status intervention. Computational modelling revealed that, while most participants weigh both
the immediate rewards and the cost to the resource in their decisions, rewards are weighted
differently across groups with the SocialStatus group exhibiting lowest reward weighting.
Discussion: Our findings indicate that even simple social recognition can significantly impact
cooperative behaviour. Moreover, minimal organisational methods can promote sustainable
behaviour by shifting the focus from individual rewards towards the consideration of the group.
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Introduction: The focus of attention dynamically transitions between competing sources of
information, such as external vs. internal or on-task vs. off-task. A conceptual and empirical
integration of these phenomena has been lacking, however. We recently proposed such an
integration by mapping the focus of attention along an orthogonal Direction axis (external vs.
internal) and a Goal-Relevance axis (on- vs. off-task), yielding four distinct attentional states.
We hypothesize that time-on-task transitions in this state space are driven by a covariation
between neuromodulators affecting the Direction and Goal-Relevance axis, i.e., acetylcholine
and norepinephrine, respectively. Methods: In the current study, we start clarifying the complex
dynamics in this transition state space by quantifying both self-reported (i.e., thought probes)
and objective (i.e., reaction time variability) measures of off-task attention (here: mind
wandering) while participants were in external vs. internal attentional states. Results: We find
overall more off-task attention during internal vs. external attentional states. Simultaneously,
we find that the time-on-task effect (i.e., increased off-task attention over time observed for
external attentional states) is reduced for internal states. This pattern is reflected in both self-
report and objective measures (Exp. 1), even though self-report measures are more susceptible
to instructions (Exp. 2). Discussion: We interpret these results through the lens of our
integrative model of the transition dynamics of attention. Specifically, the time-on-task effect
during external attention states is hypothesized to occur due to a decrease of cholinergic activity
over time, which interferes with an external focus. For internal states, where acetylcholine is
low by default, this is less disruptive, but its similar neuromodulatory signature renders it more
susceptible to mind wandering overall. Future work should more directly test this
neuromodulator interpretation.
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Introduction: Social interaction difficulties are a core to Autism Spectrum Disorder (ASD).
While often attributed to sensory hypersensitivity, lack of social motivation and avoidance
behaviors, the mechanistic links remain unclear. Grounded in the active inference framework,
these factors can be understood as mapping onto the dynamic parallel loop among observation,
hidden states, and action policy. We propose that autistic social dysfunction stems from an
imbalance in precision weighting within this loop, specifically, overweighted bottom-up
sensory evidence combined with weak top-down social priors. Methods: We combined
behavioral analysis with Dynamic Causal Modeling (DCM) of fMRI data. Participants (ASD,
N = 131; Neurotypical (NT), N =112), performed an Approach-Avoidance Task (AAT) with
emotional faces in the MRI scanner. ASD participants were assigned to two different behavioral
interventions or treatment as usual for 4 months. We specified a DCM network including the
Fusiform Face Area (sensory input), Amygdala (social evaluation), Prefrontal Cortex (priors),
and Caudate (action policy) to estimate effective connectivity (A matrix), and its precision
modulation by emotional context (B matrix). Results: Generalized Linear Mixed Models
(GLMMs) results indicated that the ASD group exhibited more chaotic behavioral patterns
(higher entropy), more hesitant responses (slower RT), and reduced approach towards happy
faces compared to NTs, with no significant treatment effects observed. Regarding neural
mechanisms, we hypothesize that the DCM analysis will reveal stronger bottom-up sensory
connectivity and weaker top-down social priors in ASD. Crucially, while NTs are expected to
flexibly modulate connectivity (e.g. |B_happy-B_angry |) based on emotional context, ASD
models are predicted to show contextual inflexibility. Treatments are hypothesized to rebalance
this connectivity. Discussion: The findings will help elucidating if social functional difficulties
in ASD are an imbalance strategy to minimize high “Free Energy” caused by heavily weighted
sensory precision and unreliable priors and if his mechanistic framework might be a specific
targets for intervention.
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Introduction: What makes a touch ticklish? Tickle sensations typically arise when another
person applies fast and strong repetitive pressure on specific areas of our body, such as the
armpit, sides of the trunk, or the foot soles. However, the neural representation of ticklishness
remains elusive. Methods: Using electroencephalography (EEG), we examined the neural
dynamics of ticklishness in 40 human participants who received 4.5-sec long back-and-forth
stroke stimuli at varying velocities, applied with a robotic tactile stimulator to their foot soles.
A "post-stroke poke" stimulus after the tickle stimulus served to probe the system’s state after
the expected build-up of ticklishness. We tested whether the associated somatosensory neural
responses differed between low and high perceived ticklishness (i) at touch onset, (ii) during,
and (iii) after the stroke stimulus. Moreover, electromyography (EMG) of the lower extremities,
electrodermal activity (EDA) at the fingertips, and video-based Facial Action Coding System
(FACS) measures served to capture peripheral body behaviour related to ticklishness. Results:
While no effects were observed for stroke-onset and intra-stroke ERPs for low vs. high tickle
stimuli as expected, post-stroke poke ERPs following ticklish stimuli showed significant
reductions of their amplitude. This was accompanied by changes of induced oscillatory activity
in the alpha (8-13 Hz), and partly beta (18-23 Hz), frequency bands, thus potentially reflecting
a shift of neural excitability during ticklish touch which does not emerge immediately upon the
stimulus’ onset but builds over time. Discussion: These findings offer novel insights into the
neural accumulation of repetitive somatosensory signals, leading — or not leading — to the
enigmatic percept of ticklish touch. Eventually, understanding this mechanism may shed light
on the neural basis of self-tickle cancellation (i.e., the inability to tickle oneself), a sensorimotor
phenomenon that could have diagnostic implications for psychiatric and neurodevelopmental
conditions such as schizophrenia and autism.

166



Poster: D16 Davide Ahmar

MOBILE MULTIMODAL LAB: An Open-Source, Low-Cost and Portable
Laboratory for the study of Multimodal Human Behavior

Ahmar, D [1,2], Kadava, S. [1,3], & Pouw, W. [1,4]

[1] Donders Institute for Brain, Cognition and Behavior, Nijmegen
[2] Max Planck Institute for Evolutionary Anthropology, Leipzig
[3] Leibniz Centre for General Linguistics, Berlin

[4] Tilburg University, Tilburg

Introduction: The Mind-Brain—-Body system is fundamentally multimodal: cognitive,
affective, and behavioral processes emerge through the dynamic interplay of exteroceptive and
interoceptive signals. Yet, empirical research has traditionally relied on unimodal
methodologies to investigate these processes, largely due to the challenges involved in
capturing multimodal data. These challenges primarily concern the setup, collection, and
analysis of time-varying, multi-dimensional signals, each characterized by modality-specific
properties that require careful integration and synchronization. Methods: To address these
challenges and promote new developments in multimodal research, we initiated the Mobile
Multimodal Lab (MML) project. The MML provides a step-by-step tutorial for building a fully
functional multimodal laboratory that relies on open-source resources, integrates and
synchronizes recordings across modalities, remains low in monetary cost, and is both highly
modular and easily transportable. It consists of a practical manual and an accompanying coding
library detailing the key steps in setup, recording, synchronization, and analysis of different
multimodal signals across experimental contexts. Results: To demonstrate the full MML
pipeline, we conducted a proof-of-concept experiment in which two participants engaged in an
interpersonal singing task while being simultaneously recorded with six synchronized cameras
(for 3D motion tracking), two head-mounted microphones (for prosodic analyses), and wireless
physiological sensors measuring electrocardiogram, electromyography, and respiration. All
data streams were integrated using the Lab Streaming Layer, an open-source middleware
enabling sub-millisecond synchronization. This entire setup cost less than 10.000€ and can be
readily extended to include additional recording devices (e.g., eye-tracking or EEG). The
accompanying coding library documents all programing steps employed in this experiment,
from setup and synchronization, to preprocessing and analysis of multidimensional timeseries
data. Discussion: Thanks to its open-source nature, low-cost of materials, ease of transportation
and modularity, we we believe the MML project provides valuable support for any researcher
interested in capturing the full bandwidth of Mind-Brain-Body dynamics.
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Introduction: Methods: This study synthesizes ten articles and includes a case study of a 2-
year-old child who has been physically separated from her mother for approximately nine
months. Clinical material was drawn from four online family sessions (50 minutes each) with
both parents present; case-related information was based on parent reports during these
sessions. Results: Consistent with the literature, the case material aligns with findings that early
traumatic experiences, parental oxytocin-related processes, and post-traumatic stress responses
have been associated with interoception. The father reported changes in sleep—wake patterns
and feeding routines following the mother’s physical absence, including a shift from
breastfeeding to formula feeding, alongside increased distress and emotional reactivity; the
child was also described as more emotionally sensitive with sleep-related difficulties.
Discussion: Overall, the findings support the view that interoception may be a relevant factor
in early childhood developmental assessment, particularly in contexts of early relational
disruption and stress.
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Introduction: Human perception of urban environments fundamentally changes across
temporal contexts and safety conditions, yet climate adaptation strategies assume stable sensory
processing. This study investigates how visual attention patterns, combined with environmental
exposures and physiological arousal, reveal distinct perceptual modes that inform urban design
interventions. Methods: We tracked participants through Brussels using synchronized eye-
tracking, environmental sensors, and physiological monitors across different times of day in
varying safety contexts, generating over 2,000 observations. Eye-tracking metrics—including
fixation patterns, gaze dispersion, and saccade dynamics—were integrated with thermal, visual,
acoustic, and air quality measurements, alongside electrodermal activity and heart rate, to map
perception-action pathways using temporal precedence analysis. Results: Four distinct "urban
chronotypes" emerged from gaze behavior patterns: temporal-contextual perception-action
configurations with unique visual attention strategies. These chronotypes showed systematic
variations in how people scan their environment, process multisensory information, and
translate physiological arousal into visual behavior. Fixation behavior served as the primary
link between environmental exposure and behavioral adaptation, with electrodermal arousal
mediating the majority of pathways. Safe nighttime contexts demonstrated disproportionately
efficient visual processing, while unsafe contexts showed decoupled eye-movement responses
despite maintained environmental sensitivity. Discussion: These eye-tracking-derived
chronotypes reveal that urban design can account for temporal-contextual shifts in visual
attention. The findings demonstrate adaptive visual processing flexibility rather than perceptual
fragmentation, with safety perception acting as a gating mechanism that modulates how
physiological arousal translates into gaze behavior. This framework has direct implications for
climate-adaptive urban interventions: lighting design, thermal comfort strategies, and spatial
configuration could be optimized according to when and where visual attention systems operate
most effectively, challenging current single-domain approaches to urban resilience.
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Introduction: The integration-to-bound model provides a holistic account for both perceptual
and arbitrary, voluntary decisions. Specifically, the model suggests that an agent accumulates
different signals until a threshold is reached, triggering the subjective experience of intending
to act. Given that arbitrary decisions are internally driven rather than externally guided, this
raises the question of which specific types of signals are accumulated during such decisions.
Various interoceptive signals, such as respiratory and cardiac cycles, have been shown to be
involved in shaping this process. In the current study, we add to this line of work by examining
whether somatosensory feedback from the afferent system could be another potential source.
Methods: Participants’ somatosensory feedback from the afferent system was manipulated by
creating a sense of numbness in their hands using the cold pressor task (CPT). There were 3
within-subject CPT conditions: the Cold Right Condition (CPT with the right hand), the Cold
Left Condition (CPT with the right hand), and the Warm Right condition (a control). The order
of the conditions was counterbalanced across participants. Immediately after each CPT
procedure, participants performed the Libet task to record their voluntary actions. If
somatosensory feedback were indeed a source of information accumulated during our arbitrary,
voluntary decisions, participants should take longer to reach their decision thresholds, resulting
in longer Waiting Time (i.e., the time taken to perform their actions). Results: Contrary to our
prediction, Bayesian analyses supported the null hypothesis decisively when comparing the
Waiting Time across the conditions. Discussion: These results suggest that the somatosensory
feedback from the afferent system may not contribute substantially to arbitrary, voluntary
decisions, such that they could not be changed by moderate manipulation. However, we do not
rule out the possibility that somatosensory feedback from the afferent system can still contribute
in a minor degree, which may be observable under stronger manipulations.
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Introduction: Intensive language-action therapy treats language deficits and depressive
symptoms in chronic poststroke aphasia, yet the underlying neural mechanisms remain
underexplored. Long-range temporal correlations (LRTC) in blood oxygenation level—-
dependent signals indicate persistence in brain activity patterns and may relate to learning and
levels of depression. This observational study investigates blood oxygenation level-dependent
LRTC changes alongside therapy-induced language and mood improvements in perisylvian and
domain-general brain areas. Methods: Sixteen patients with chronic poststroke aphasia
underwent functional magnetic resonance imaging before and after 2 to 4 weeks of intensive
language-action therapy. Therapy took place at Freie Universitdt Berlin (2014-2020). Language
functions and depression were assessed using the Aachen Aphasia Test, the Beck Depression
Inventory, and the Montgomery-Asberg Depression Rating Scale. We implemented a passive
reading functional magnetic resonance imaging paradigm and analyzed data using detrended
fluctuation analysis to assess LRTC. A 2x2x2 (time, hemisphere, and region of interest)
repeated measures ANCOVA (covariates: age, lesion size, time poststroke, and therapy
intensity) was conducted in frontoparietal/temporal perisylvian areas across hemispheres
before/after therapy. Correlation analyses explored links between changes in behavior and
LRTC in focal perisylvian areas and across the whole brain. Results: Younger patients (relative
to the continuous age range of our sample) showed reductions in LRTC across therapy, whereas
relatively older patients tended toward increases. We found that changes in LRTC correlated
with changes in language performance in right hemisphere perisylvian regions and bilateral
domain-general and memory areas (eg, hippocampus, thalamus, supplementary motor area, and
putamen). Similarly, changes in depressive symptoms correlated with LRTC changes in right
hemisphere perisylvian regions. Discussion: LRTC changes across therapy reflect changes in
both language performance and depression in chronic poststroke aphasia. Predominantly right
perisylvian and domain-general regions seem critical for neuroplasticity in language
rehabilitation. In addition, the observed role of right perisylvian regions in mood regulation
highlights the interconnection of cognitive recovery and emotional well-being. LRTC may
represent a valuable biomarker for tracking therapy-related neuroplasticity.
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Introduction: Taboos in women’s and gender-diverse health—socially enforced silences
around topics perceived as threatening to existing power structures—shape what can be voiced,
studied, and funded. Although many of these issues are increasingly visible in public and
scientific discourse, systematic identification of persisting taboos and their implications for
research and clinical practice remains limited. This study leverages participatory and citizen-
science approaches to center lived experience alongside research and clinical perspectives to
identify, compare, and prioritize actionable avenues for de-tabooing. Methods: Using a mixed-
methods Group Concept Mapping framework, over 400 participants, including individuals with
lived experience (n=261), researchers (n=91), and clinicians (n=51), generated 584 statements
in response to an open-ended prompt on taboos in women’s and gender-diverse mental and
neurological health. Statements were cleaned and consolidated. During the My Body, My Brain,
My Choices workshop, participants (n=33) collaboratively discussed and rated statements for
urgency and feasibility to support prioritization. Results: Participants identified the belief that
the male body is the normative reference in research and the lack of education and research on
menopause as the most urgent and feasible priorities. Twelve thematic clusters emerged,
including contraception, menopause, lack of research-knowledge, “invisible” diseases and
social judgement, menstrual cycle related health, family structure expectations, gender-based
violence, abortion, pregnancy, sexual desire, societal pressures, and gender diversity. Further,
prioritization differed systematically between stakeholder groups. Discussion: This
participatory, data-driven approach demonstrates how integrating lived experience with
researcher and clinician perspectives can inform more aligned, equitable, and patient-centered
research and clinical decision-makin.

172



Poster: D22 Sangjoon Woo
Cardiac Phase Modulation of Near-Threshold Tactile Detection

Woo, S. [1,2], GroSmann, R. [1,3], Villringer, A. [1,2,4], & Knésche T. [1,5]

[1] Max Planck Institute for Human Cognitive and Brain Sciences, Leipzig

[2] Berlin School of Mind and Brain, Humboldt University Berlin, Berlin

[3] University of Leipzig, Leipzig

[4] Charité — Universitdtsmedizin Berlin, Berlin

[5] Institute of Biomedical Engineering and Informatics, Technische Universitdt Ilmenau, Ilmenau

Introduction: Perception of near-threshold tactile stimuli varies even when stimulus intensity
is held constant. Previous work suggests that this variability is partly related to ongoing bodily
rhythms, particularly the cardiac cycle. Cardiac phase effects on tactile perception have been
reported mainly using electrical stimulation, leaving open whether similar effects extend to
mechanical stimulation. The present study addressed this question by comparing the effect of
cardiac cycle on the perception of electrical and mechanical stimulation under near-threshold
conditions. Methods: Participants performed a near-threshold tactile detection task with
electrical and mechanical stimulation in separate sessions. EEG, ECG, and respiration were
recorded throughout the experiment. At the beginning of each block, individual detection
thresholds were estimated, and seven stimulus intensities centered around the threshold were
presented. Cardiac cycles were defined using ECG R-peaks and T-wave offsets, separating
systole and diastole. Responses were classified as hits or misses, and circular statistics were
used to examine the relationship between detection performance and cardiac phase. Results:
For electrical stimulation, hit responses showed significant phase clustering within the cardiac
cycle, whereas miss responses showed no systematic phase preference. A comparable pattern
was observed for mechanical stimulation, with hit responses also showing significant phase
clustering. Across both stimulation types, detected stimuli tended to occur more frequently
during later phases of the cardiac cycle, with a tendency toward late diastole. Discussion: These
findings replicate cardiac phase effects previously reported for electrical stimulation and extend
them to mechanical touch. The selective phase dependence of hit responses suggests that
cardiac signals modulate moment-to-moment perceptual sensitivity rather than overall task
performance. Demonstrating similar effects for mechanical touch increases the ecological
relevance of interactions between cardiac signals and somatosensory processing. Future
analyses will incorporate respiratory phase and EEG measures and apply generalized linear
mixed models to further characterize how cardiac and respiratory signals jointly shape near-
threshold tactile detection.
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Introduction: Motor imagery Brain-Computer Interface (MI-BCI) is a well-established
paradigm for human-machine communication via imagination of motor actions. It has been
widely used for direct control of external devices, robotic prostheses, wheelchairs, and games.
However, even though motor imagery is a natural cognitive process for any healthy subject, it
represents a challenge in BCI due to high variability across subjects. We propose Action Words
(AW) as an alternative to MI-BCI. In AW, users silently read action words such as “grasp” or
“kick”. We compared this against imagining (MI) or watching movements (Motor Observation,
MO). Methods: EEG (Unicorn gtec — 8 Channels) data were recorded from 29 right-handed
adults (14 female; mean age = 22 years) during a single session. Participants completed two
offline and one online run of each experimental condition (MO, MI, AW) in counterbalanced
order. Each run consisted of 30 trials (10 for online runs) with a trial duration of 9 seconds
(offline) or 12 seconds (online with neurofeedback). A linear Support Vector Machine (SVM)
classifier was trained and evaluated using 10-fold stratified cross-validation. Feature sets
included either four-component Filter Bank Common Spatial Patterns (FBCSP) extracted from
mu and beta frequency bands, or the average event-related potential (ERP) amplitude. The task
involved binary classification of hand vs. leg-related signals. Results: AW yields binary
classification accuracies comparable to MI and above chance in both offline and online modes.
Neurophysiological analysis reveals typical Mu and Beta rhythm desynchronization over
sensorimotor cortices, confirming that semantic processing of action verbs recruits motor
circuits. Subjective ratings indicate reduced temporal demand and perceived effort with AW.
Participants highlighted the ease of use, learnability, and perceived performance benefits of
Action Words. Discussion: These findings validate AW as a robust and intuitive paradigm,
potentially expanding BCI accessibility.
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Introduction: People often touch their bodies during anxiety, but it is also common in general.
Hence, there must be something reinforcing about self-touch, which anxiety may enhance.
Reinforced could be single components of self-touch - voluntary action and tactile sensation —
or their interaction. Phenomenology links this interaction to the implicit experience of the self.
The present study experimentally decomposes self-touch (ST) into its constituents by
comparing it to being touched (BT; no voluntary action) and touching an object (OT; no passive
tactile sensation) under threat. These conditions are used to examine their contributions to
different dimensions of “self”: as loci of agency (voluntary action), bodily sensation (tactile
feedback), and emotion (threat). To capture these effects, we use the known effects of agency
(compression) and anxiety (dilation) on time perception, alongside corresponding cardiac and
cortical measures. Methods: Participants perform an interval bisection task in within-subject 2
(Threat: threat vs. safe) x 3 (Touch: ST, OT, BT) design. They stroke their forearm, an object,
or are stroked by the experimenter. Each stroke triggers a tone after a variable delay, and
participants judge whether the interval is “short” or “long.” In threat blocks, an aversive white
noise burst can follow each stroke. We record EEG, ECG, respiration, and movement
continuously. Results: Preliminary data reveal temporal compression for voluntary action
conditions (ST, OT) compared to BT, consistent with agency-related effects. However, no
reliable threat-induced temporal dilation is observed. Discussion: The comparable compression
for self-touch and object-touch suggests that voluntary action dominates agency-related timing
effects. Notably, ST also includes passive tactile input - an additional sensorimotor contingency
that could have, but did not enhance the experience of agency. We did not replicate known
effects of anxiety on time perception. Ongoing analyses of cardiac and cortical dynamics aim
to reveal aspects of the self not captured by temporal judgments.
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Introduction: Invasion of personal space elicits discomfort and increased arousal. Previous
work has shown that such arousal responses are comparable in virtual reality (VR) and real-
world settings and are associated with reduced alpha-band activity, particularly over parieto-
occipital and prefrontal regions. Here, we investigated whether changes in interpersonal
distance in VR modulate alpha-band activity that may serve as a readout of arousal and a
predictor of continuously varying avatar distance. Methods: We analyzed EEG data from five
participants selected from a larger VR proxemics study, in which an avatar repeatedly
approached and withdrew from the observer. Using the passive stop-distance procedure, we
identified individual comfort distances. We applied standard preprocessing, including filtering
and ICA-based artefact removal. For each participant, we identified the individual alpha
frequency peak and used Spatio-Spectral Decomposition (SSD). We applied Source Power
Comodulation (SPoC) to the selected SSD signals and extracted spatial projections whose
oscillatory power covaried with the avatar’s distance. The first two projections were selected to
maintain anatomical consistency across participants. We employed a Ridge regression model
with nested 5-fold cross-validation to control for multicollinearity and overfitting. Predictors
included the two SPoC projections and their interaction term. Results: Across the five
participants, distance prediction yielded an average R2? of 0.173 + 0.037. The Pearson
correlation between SPoC components and avatar distance was 0.415 + 0.046 (p < 0.001), with
higher SPoC component power at larger distances. The selected SPoC components showed
parieto-occipital topographies. Discussion: These findings indicate that it is possible to
estimate the continuously varying distance of an avatar from SSD-filtered alpha-band activity
using SPoC components in a Ridge regression model. The underlying neurophysiological
mechanism likely reflects attention-mediated modulation of neural circuits. Further refinement
may improve distance estimation in VR-EEG environments by integrating electrocardiographic
data and electrodermal activity as regressors.
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Introduction: Heart rate variability (HRV) has been linked to resilience and emotion regulation
(ER). How HRV and brain processing interact during ER, however, has remained elusive.
Methods: Sixty-two subjects completed the acquisition of resting HRV and task HRV while
performing an ER functional Magnetic Resonance Imaging (fMRI) paradigm, which included
the differential strategies of ER reappraisal and acceptance in the context of viewing aversive
pictures. Results: We found high correlations of resting and task HRV across all emotion
regulation strategies. Furthermore, individuals with high levels of resting, but not task, HRV
showed numerically lower distress during ER with acceptance. Whole-brain fMRI parametrical
modulation analyses revealed that higher task HRV covaried with dorso-medial prefrontal
activation for reappraisal, and dorso-medial prefrontal, anterior cingulate and temporo-parietal
junction activation for acceptance. Subjects with high resting HRV, compared to subjects with
low resting HRV, showed higher activation in the pre-supplementary motor area during ER
using a region of interest approach. Discussion: This study demonstrates that while resting and
task HRV exhibit a positive correlation, resting HRV seems to be a better predictor of ER
capacity. Resting and task HRV were associated with ER brain activation in mid-line frontal
cortex (i.e. DMPFC).
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Introduction: Speech is a highly complex task requiring multisensory integration, neural
tracking, and the synchronization of external and internal signals under continuous top-down
cognitive control. While extensive research has examined speech at linguistic and phonetic
levels, the alignment of underlying neural and physiological mechanisms—particularly during
natural conversation—remains poorly understood. Methods: To address this, we developed an
EEG/ECG hyperscanning platform that enables simultaneous measurement of two participants,
assessing synchrony at both intraindividual (e.g., cardiac—neural-speech alignment) and
interindividual (e.g., cortical synchrony between interlocutors) levels during speech tasks. This
study investigates the relationship between speech, cardiac activity, and brain oscillatory
dynamics in individuals engaged in dyadic conversation. Very recently, we completed the
acquisition of EEG, ECG, high-quality video, audio, and eye-tracking data from 20 dyads of 40
healthy young participants during two experimental tasks: (1) a joint counting task designed to
enhance interindividual synchrony through rhythmic turn-taking and simultaneous speaking,
and (2) a natural conversation task. Results: Our planned analyses focus on intraindividual
synchrony among neural, cardiac, and speech activity, as well as interindividual synchrony,
specifically comparing interbrain coherence between speakers across experimental conditions.
Discussion: The present study aims explores behavioral and inter-brain synchrony between
individuals engaged in speech tasks, with the objective of proposing a neurophysiological
marker that optimally characterizes and predicts such synchrony.
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Introduction: Interoception, the felt sense of internal bodily states, plays a central role in
emotion, consciousness, and psychopathology. Yet empirical work typically relies on small
samples and constrained laboratory paradigms. Naturalistic drug experience narratives provide
a unique window into embodied subjective experience at scale. Here, we use Al-based natural
language processing to map interoceptive experience across tens of thousands of first-person
psychoactive drug reports. Methods: We analyzed 40,409 experience reports comprising over
two million sentences. A sentence-level classifier was trained using large language model
annotations and embedding-based logistic regression to identify interoceptive content. High-
confidence interoceptive sentences were then embedded and clustered using topic modeling to
derive body-system domains (e.g., cardiac, gastrointestinal, respiratory). Sentiment analysis
quantified emotional valence. All analyses were conducted at the report level to avoid
pseudoreplication, enabling comparison across drug classes and experiential contexts. Results:
Approximately 10% of all sentences described interoceptive experiences, yielding over 200,000
bodily sensation statements. These organized into coherent domains including cardiac
awareness, nausea, fatigue, thermoregulation, pain, and vestibular disturbance. Distinct
interoceptive profiles emerged across drug classes, with stimulants preferentially associated
with cardiac sensations, opioids with pain-related signals, and psychedelics showing relatively
lower interoceptive density. Interoceptive content carried significantly more negative emotional
valence than non-interoceptive narrative, particularly for gastrointestinal and panic-related
domains, while fatigue and global body awareness were often positively valenced. Discussion:
These findings provide the first large-scale computational atlas of interoceptive experience in
altered states. Rather than reflecting a unitary bodily signal, drug-induced interoception is
organ-specific, emotionally heterogeneous, and substance-dependent. This work demonstrates
how Al can bridge phenomenology and physiology at population scale, offering a new
framework for studying embodied experience beyond laboratory settings. Our approach opens
avenues for computational phenotyping of bodily awareness and for understanding how visceral
signals shape affect, consciousness, and mental health.
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Introduction: Hierarchical predictive processing (HPP) models conceptualize perception as an
inferential process, in which predictions (priors) are tested against sensory evidence across
hierarchical levels to minimize uncertainty. In computational psychiatry, aberrant precision-
weighting of hierarchical priors has been implicated in the pathogenesis of psychosis. Isolating
single attributes of hierarchical priors has led to inconclusive evidence regarding their
neurobehavioral mechanisms in perception and psychosis. Recent work suggests aperiodic,
rather than periodic activity may mediate active inference in hierarchical predictive coding
(HPC). This study aimed to advance mechanistic understanding of predictive hierarchies,
elucidate their neural correlates, and characterize their modulation in psychosis. Methods: We
recorded EEG from 43 neurotypical individuals performing a random-dot kinematogram task
with three prior conditions. Low-level priors were induced via implicit learning of tone-motion
associations; high-level priors were implemented as explicit, temporally stable false beliefs in
motion-altering glasses; baseline trials contained no directional predictions. Psychosis
proneness was assessed with post-experimental questionnaires. Results: Behavioral measures
showed hierarchical priors shifted starting points of Bayesian evidence accumulation (drift
diffusion modelling) and internal decision criteria (signal detection theory). Contrary to our
hypothesis, cluster-based permutation tests of occipital time-frequency representations showed
no reliable modulation of oscillatory power. Exploratory spectral parameterization analyses
showed that aperiodic but not periodic EEG components were modulated by priors.
Furthermore, behavioral indices of high- but not low-level priors were increased in psychosis-
prone individuals. Discussion: These findings refine HPP accounts of perceptual decision-
making by jointly manipulating multiple attributes of hierarchical priors. Selective modulation
of periodic, but not oscillatory EEG activity underlines excitatory/inhibitory balance as a
potential mediator of active inference and motivates future research on dendritic HPC as neural
implementation of HPP. Finally, our results suggest that explicit, cognitive and temporally
stable priors may algorithmically underlie psychosis. These results highlight hierarchical priors
and their aperiodic signatures as key targets for mechanistic models of psychosis.
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Introduction: Interactions between the brain and the heart are increasingly recognized as
fundamental for understanding brain function and its influence on mental health. This
bidirectional communication is mediated by neural, hormonal, and autonomic pathways.
Fluctuations in ovarian hormones across the menstrual cycle, particularly estrogen and
progesterone, are known to influence cardiac function and autonomic regulation, as reflected in
cycle-dependent changes in heart rate variability. However, how these hormonal fluctuations
shape neural dynamics and their coupling with cardiac activity remains poorly understood.
Here, we aim to characterize the menstrual cycle-related modulation of the brain-heart axis.
Methods: We employed a dense-sampling magnetoencephalography (MEG) approach. One
participant with a natural menstrual cycle was recorded daily across an entire cycle, while a
second participant, diagnosed with endometriosis and using continuous progesterone-based
hormonal contraception, was recorded for the same number of days. Each session consisted of
a 10-minute resting-state MEG recording accompanied by electrocardiography (ECG). Neural
dynamics are analyzed at the source level, extracting oscillatory power in the alpha band (8-13
Hz) as well as the aperiodic (1/f) component of the signal as proxies for cortical excitability
states. Cardiac phase information is derived from the ECG, and phase—amplitude coupling is
quantified using the modulation index (MI) to assess how cardiac phase modulates alpha
activity. We examine whether MI and 1/f activity vary across the menstrual cycle and whether
these patterns differ between natural cycling and hormonal contraception. Results: We
hypothesize that brain—cardiorespiratory coupling is modulated across the menstrual cycle, with
pronounced effects in the alpha band and the aperiodic component, reflecting changes in
cortical excitability. Furthermore, we expect differential modulation associated with hormonal
contraception. Discussion: Although exploratory, this study represents the first dense-sampling
investigation of menstrual cycle-related modulation of the brain—heart axis in MEG. Despite
the small sample size, the focus on intraindividual variability provides a critical foundation for
linking cycle-related changes in brain—body interactions to hormonal mechanisms.
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Introduction: The dynamics of daily emotional experience are closely linked to mental health.
However, well-established metrics capture fluctuation amplitude (variability), temporal
unpredictability (instability), and discriminative precision (granularity) but not how restricted
one's emotional repertoire is, a key symptom in many psychopathologies. Here we propose
emotional bandwidth, a novel metric which considers emotions as multidimensional states
rather than labels or averages, and quantifies how many different states a person experiences
over time. Given established links between affective dynamics and depression, we investigated
whether this association extends to emotional bandwidth and whether affective dynamics
metrics relate to broader psychosocial risk factors, such as loneliness. Methods: 176 participants
completed an experience sampling study including repeated momentary ratings of positive and
negative affect (six items each). For both affect categories, we extracted granularity, instability,
variability, and a novel metric of emotional bandwidth derived from Shannon entropy and
operationalized as the fraction of the possible emotional configurations effectively covered.
General levels of depressive symptoms and loneliness were assessed using standardized
questionnaires. Results: Negative, but not positive affective dynamics metrics demonstrated
significant bivariate associations with depressive symptoms and loneliness. When all negative
affective dynamics metrics were entered into a regression model, granularity, instability, and
variability showed no unique contributions to either outcome. Only emotional bandwidth
remained significantly associated with depressive symptoms, even after controlling for mean
negative affect. However, bandwidth did not directly predict loneliness once mean affect was
accounted for. Mediation analysis revealed that emotional bandwidth's relationship with
loneliness operated indirectly through depression, with a non-significant direct path.
Discussion: Emotional bandwidth for negative affect emerged as the only affective dynamics
metric uniquely associated with psychosocial outcomes. Our findings suggest that the diversity
of emotional states one’s experience could hold clinical significance beyond commonly studied
constructs such as moment-to-moment fluctuations in averaged affect or the ability to label
emotions precisely.
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Introduction: Hyperscanning enables quantifying neural coupling during real social
interaction, but many common synchrony metrics are sensitive to referencing, noise, and inter-
individual variability. We propose a geometric hyperscanning approach that treats multichannel
neural features as points on structured manifolds, enabling coupling measures defined by
principled distances and curvature rather than arbitrary Euclidean operations. Methods: We
acquire dual-participant recordings during structured interaction (e.g., cooperation/competition,
joint attention, turn-taking), with behavioral coordination measures collected concurrently.
Neural features are represented as symmetric positive definite (SPD) covariance or cross-
spectral matrices, analyzed on a Riemannian manifold. Inter-brain coupling is quantified via
geodesic distance, tangent-space trajectories, and alignment/transport operators to compare
dynamics across dyads and conditions. Predictive models test whether geometric coupling
explains trial-level  coordination beyond within-brain features and standard
correlation/coherence baselines. Results: We will report condition-specific geometric coupling
signatures and their relationship to behavioral coordination, including reliability/sensitivity
comparisons against Euclidean baselines. Discussion: A geometric framing can improve
robustness and interpretability of hyperscanning by respecting the structure of neural feature
spaces, offering a unified toolkit for inter-brain dynamics, cross-subject comparability, and
behavior-linked coupling. This approach supports scalable analysis of naturalistic interaction
and can generalize across modalities and task contexts.
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Introduction: The human pupil is an important physiological marker used throughout
psychology and neuroscience, with changes in pupil diameter thought to reflect locus coeruleus-
norepinephrine activity linked to cognitive and behavioral optimization. However, traditional
methods for analyzing pupillometry data face limitations in separating the slow-varying tonic
component from rapid phasic responses. This study introduces a novel computational algorithm
designed to decompose the pupil signal into its tonic and phasic components, addressing
methodological gaps in current pupillometry analysis approaches. Methods: We developed and
validated a decomposition algorithm using both artificially generated pupil data and an
empirical dataset from a fast-paced finger-tapping task. The algorithm's performance was
compared against traditional window-averaging techniques. Validation included examining
relationships between pupil metrics and mind wandering reports, as well as associations with
neuroimaging correlates and task performance measures. Results: The novel algorithm
demonstrated superior performance over traditional approaches when applied to simulated data.
In the empirical dataset, our method provided more definitive evidence for associations between
mind wandering episodes and pupil-based predictors compared to conventional window-
averaging techniques. Importantly, the tonic and phasic estimates derived from the new
algorithm contained distinct information regarding both neuroimaging correlates and
behavioral task performance, indicating that these components capture unique aspects of
cognitive processing. Discussion: This decomposition method represents a methodological
advancement for pupillometry research, offering improved sensitivity for detecting
relationships between pupil dynamics and cognitive states. The distinct information contained
in tonic versus phasic components underscores the importance of separately analyzing these
signals rather than relying solely on aggregated measures, potentially enhancing our
understanding of arousal-related processes in cognitive neuroscience.
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Introduction: Recent research highlights that respiration may serve as a global coordination
mechanism for brain and behavioural activity. However, the functional significance in everyday
life remains insufficiently understood. To address this gap, we developed a self-report tool to
examine the link between respiration and cognition. We take advantage of a key property of
respiration: its semi-voluntary nature, which distinguishes it from other physiological processes
and makes it more accessible to conscious perception, especially in moments where the
breathing rhythm is disrupted ( acceleration, deceleration, breath-holding, sighs, gasps...).
Methods: We ask participants, via online self-report, in which tasks, scenarios, and events they
noticed a change in their breathing pattern. Through this method, we implemented a
phenomenological and ecologically grounded approach to investigate the role of respiration in
real-world contexts. Participants also reported whether they associated these respiration—
behaviour couplings with distinct respiratory phases (e.g., inhalation, exhalation, breath-
holding), as well as with corresponding emotional and physiological states. We leverage LL.Ms
ability to analyze natural language to extract common topics from the open-text answers, and
examine significant clusters of breathing/cognition couplings. Results: The ongoing analysis
of our pilot data (N = 51) suggests that different phases of the respiratory cycle are significantly
aligned with specific cognitive and emotional activities across individuals. For example,
inhalations are frequently linked to task initiation or preparation, breath-holding to focused
attention, and exhalations to task completion and emotional relief. As we approach our target
sample size (N ~ 1000), we aim to identify more consistent and nuanced patterns across a wider
range of real-life scenarios. Discussion: Moving beyond well-known examples of
cognitive/respiratory couplings, this work seeks to advance a more comprehensive account of
how respiratory rhythms relate to cognitive and affective experience. Ultimately, our findings
may help anchor current and future experimental research within an ecologically grounded
framework for understanding the role of respiration in everyday cognition.
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Introduction: Accurate witness identification (ID) is vital for criminal investigations, yet lineup
procedures remain outdated, typically relying on static 2D photographs. Eyewitnesses
frequently make errors, often misidentifying innocent individuals[1,2]. Research shows that
interactive lineups significantly improve discriminability compared to static formats, and
stereoscopic face presentation enhances accuracy due to richer depth cues, increased attention
to volumetric features, and reduced cognitive load[3]. We hypothesize that simultaneous
interactive lineups presented in stereoscopic 3D will yield higher ID accuracy than monoscopic
presentations when delivered in a virtual reality (VR) environment. Methods: This study is
conducted by an international consortium across four sites: the University of Birmingham,
University of Stirling (UK), University of Victoria (Canada), and the Max Planck Institute for
Human Cognitive and Brain Sciences in collaboration with Humboldt-University (Germany).
Using pre-recorded 2D facial images from an existing dataset[4], we created 3D models via
Gaussian splatting[5], which were used as both fillers and perpetrators in immersive VR
lineups. Participants are tested under three conditions: 2D (monoscopic, static), 2.5D
(monoscopic, interactive), and 3.5D (stereoscopic, interactive), using a Varjo Aero headset with
eye-tracking. A total of 840 participants (70 per condition per site) view 8 mock-crime videos
and complete 3x2 lineups. Results: This poster presents pilot data from the 3.5D condition,
including ID accuracy, confidence ratings, and gaze behavior during suspect selection. The 3D
Interactive Lineup (3DIL) approach provides novel insights into facial processing and aims to
inform and enhance forensic ID procedures.
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Introduction: Rational decision theory presupposes optimality in decision-making. Breaches
of fundamental principle of (Independence of Irrelevant Alternatives) are observed in humans
and animals that arise from shared neuronal limitations. Decision-making represents essential
function that allows organisms to adaptively respond to environmental demands under varying
circumstances. Decision mechanism is thoroughly examined in humans, but is a universal
phenomenon that applies to basic organisms as well. Fundamental presumption in theories of
decision is that choosers maintain consistency in selections. Consistency in selections serve as
foundational principle that characterizes rational behaviour. Caenorhabditis elegans (C.
elegans), a nematode with nervous system of 302 neurons, is a cornerstone model organism for
unraveling neural and behavioural complexities of decision-making. Its genetic tractability,
connectome, and observable behaviours provide platform to investigate fundamental
mechanisms underlying decision selection. Methods: C. elegans is well-suited for high-
resolution analysis of complex goal-oriented behaviours Studies employ multi-faceted
approach, combining sophisticated behavioural assays, precise genetic manipulations,
advanced imaging techniques, and connectomic analyses. Behavioural assays allow researchers
to observe and quantify decision-making in response to various stimuli. Genetic manipulations
enable study of specific genes and role in decision-making. Advanced imaging techniques
provide real-time visualization of neuronal activity during decision-making. The well-mapped
connectome serves as a foundation for understanding neural circuits involved. This paper
presents a literature scan on these perspectives. Results: Decision-making process is a complex
interplay between sensory inputs and internal states, determining direction of worm's
movement. Studies demonstrate critical roles of neurotransmitters in modulating behavioural
responses based on internal states and external cues. Connectome allows mapping of neural
circuits that integrate sensory information and generate behavioural outputs. Environmental
factors and past experiences show influence under decision-making processes in C. elegans. C.
elegans serves as model system for understanding neural and molecular mechanisms of
decision-making. Its nervous system, genetic and experimental tools, allows for investigation
of circuitry and signaling pathways that underlie decision. Continued research utilizing this
model promises to uncover principles applicable to complex organisms, ultimately contributing
to a deeper understanding of decision-making processes Discussion: C. elegans research
provides crucial insights into fundamental principles of decision-making, revealing conserved
molecular and neural mechanisms. Integration of behavioural, genetic, and imaging approaches
contribute to deeper understanding of decision-making processes. Literature scan offers
potential implications for comprehending similar processes in higher organisms as valuable
model for studying decision-making patterns. Insights gained provide window into fundamental
processes governing decisions made in response to environmental stimuli. Scan contributes to
deeper understanding of decision-making processes at a cellular and circuit level.
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Introduction: Predictive models of cognition, which frame the brain as a prediction machine,
have become prominent in cognitive science. Despite their promise, one aspect remains under-
theorized: attention. These models attempt to describe (or relate) attention as the optimization
of precision weighting, i.e., the confidence assigned to sensory signals, but often treat it as a
byproduct of perception and action. Methods: This presentation offers a critical assessment of
the potential of Hierarchical Predictive Coding and Active Inference models to encompass the
different domains of attention — a crucial boundary phenomenon whose role is central to their
entire functioning. Our analysis begins with a critical survey of the current landscape of
predictive models, followed by a closer examination of how these frameworks attempt to
account for the specific features of attention. Results: We find that attention occupies an
ambiguous position within these models: although it is assigned a central computational role
(i.e., modulating the precision of prediction errors) this role remains only loosely connected to
the broader neuroscientific literature on attention. As a result, the models rely on an essential
mechanism whose theoretical grounding and empirical correspondence are still
underdeveloped. Discussion: Following a comparative examination, we discuss the models'
potential and limitations in theoretical and clinical applications. While they offer appealing
philosophical narratives and reasonable reinterpretations of psychiatric disorders, we believe
they currently lack innovative, testable hypotheses. Finally, we examine important theoretical
restrictions and potential future research areas for better integrating attention into predictive
processing frameworks.
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Introduction: Bodily movement direction has been proposed to influence temporal cognition,
with forward movement linked to future-oriented thinking and backward movement associated
with past-related processing. The mnemonic time-travel effect suggests that backward
movement or backward optic flow may enhance memory by mentally reorienting individuals
to the encoding moment. However, it remains unclear whether this effect reflects a genuinely
temporal mechanism or arises from attentional or novelty-related factors. Methods: Eleven
professional swimmers with high familiarity with backward movement completed a verbal
memory task in a virtual reality environment. Following encoding, participants experienced
forward optic flow, backward optic flow, or a static control condition. Memory performance
was assessed for concrete words, categorized concrete words, and abstract temporal
expressions, and analyzed using proportions correct. Results: Memory performance differed
significantly across material types, F(2, 16) = 50.81, p < .001, np? = .86, with temporal
expressions recalled less accurately (M = .35) than concrete (M = .59) and categorized words
(M = .66). There was no main effect of motion condition, F(2, 8) = 0.77, p = .49, np? = .16.
However, a significant interaction between memory type and motion condition was observed,
F(4, 16) = 7.41, p = .001, np? = .65. Backward optic flow was associated with lower
performance for concrete and categorized materials, whereas temporal expressions showed
relatively better recall under backward optic flow. For temporal expressions, recall increased
from the second to the third presentation, F(1, 8) = 12.28, p = .008, np? = .61, and this increase
was modulated by motion condition, F(2, 8) = 5.39, p = .033, np? = .57, with the largest gain in
the backward condition. Discussion: Backward optic flow did not lead to a general memory
enhancement in professional swimmers who are highly familiar with backward movement. No
consistent memory advantage of backward motion was observed, aligning with findings from
a replication study reporting similar null effects. Together, these results suggest that backward
optic flow does not produce a general memory benefit. The limited advantage observed for
temporal expressions may indicate a specific link between backward optic flow and temporal
processing rather than overall memory performance.
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Introduction: Research on self-silencing—the tendency to suppress authentic self-expression
to avoid relational conflict—has relied predominantly on trait-based correlational approaches,
limiting understanding of underlying mechanisms. While trait self-silencing correlates with
depression and relationship dissatisfaction, the moment-to-moment processes remain
unexplored. We examine state-level responses to boundary violations using physiological and
self-report measures to understand how trait self-silencing and anger suppression shape
emotional recovery. Methods: Participants complete trait measures of self-silencing (STSS),
anger expression and suppression (STAXI), emotion regulation (ERQ), and rumination (RRS).
During a laboratory session with continuous physiological monitoring (ECG, galvanic skin
conductance, respiration) participants recall an autobiographical boundary violation to induce
state anger. State affect and cognitive processes are assessed at baseline, immediately post-
recall, and at 10, 20, and 30-minute recovery intervals. Growth curve modeling tests whether
traits predict physiological and self-reported recovery trajectories, and whether state rumination
or suppression efforts mediate these relationships. Results: Data collection is currently
underway. Preliminary analyses examines: (1) whether individuals high in trait self-silencing
demonstrate slower physiological and affective recovery following boundary violations, and
(2) whether high self-silencers show discrepancy between self-reported emotional recovery and
physiological arousal patterns, suggesting sustained internal distress despite controlled outward
presentation. Discussion: This study introduces state-level methodology and physiological
assessment to self-silencing research, addressing the field's reliance on trait-only approaches.
Expected findings will clarify mechanisms linking self-silencing to psychological distress by
revealing how suppressive relational patterns operate through prolonged physiological
activation and rumination, providing targets for clinical intervention.
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Introduction: Neurological disorders are among the leading causes of disability and death in
the current society all over the world. Therefore, identification of these disorders in their initial
phases is crucial to begin treatment to hold off the disorder processes in such diseases as
Alzheimer’s, Parkinson’s, epilepsy in children and other psychopathological disorders. An
electro encephalography, or EEG, is a quite frequently used technique which provides
information on the electric activity of the brain without penetrating the body. Methods: EEG in
diagnosing neurological disorders is advantageous in diagnosing the diseases from the
background that the brain wave patterns change with the diseases in their inception stages.
However, using this possibility, the application of the EEG approach to the early diagnosis
remains a rather challenging task. The nature of EEG signals is of high complexity, noise
interferences, and various requirements for the EEG signal and explanatory processes require
advanced hardware alongside the most important and complex algorithms. Results: . This has
been the rationale for the current study on the need to develop an early diagnosis assistant
system of neurodegenerative and neurodevelopmental disorders through integrating multi-
channel EEG devices with machine learning algorithms and automatic identification systems
of such neural anomalies.
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Introduction: Autism is characterized by marked heterogeneity, complicating the identification
of neural mechanisms underlying social perception. Face identity recognition (IR) difficulties,
including prosopagnosia, are more prevalent in autism and may represent a relevant
endophenotype for defining more homogeneous subgroups. However, the neural correlates of
individual differences in IR remain poorly understood. This study investigates the neuro-
behavioral encoding of facial gender, familiarity, and identity in autistic adults with low versus
average/high IR skills, using an EEG-based adaptation of a paradigm previously validated in
non-autistic participants. Methods: The planned sample includes three groups of adults without
intellectual disability, balanced for sex and matched for age and IQ: 30 autistic participants with
low IR, 30 autistic participants with average/high IR, and 30 non-autistic participants with
average/high IR. IR skill is assessed via the Cambridge Face Memory Test and the 20-item
Prosopagnosia Index. Tasks: EEG Face Observation: Participants view 60 face photographs
depicting 6 personally familiar and 6 unfamiliar individuals, balanced for gender. Behavioral
Face Similarity: Participants arrange the same faces according to perceived similarity. This task
provides the behavioral model used for representational similarity analysis (RSA) with EEG
data. Preliminary analyses are conducted on a partial dataset (n=15 per group) using
multivariate pattern analysis and RSA. Results: Preliminary observations indicate a marked
qualitative difference in familiarity processing in autistic participants with low IR. Due to the
reduced sample size, effects are not statistically tested. Analyses of identity decoding and
group-level RSA are ongoing. Discussion: These preliminary results indicate that IR ability
may selectively modulate the processing of facial familiarity in autistic individuals. If
confirmed in the full sample, these findings suggest that IR could represent a key dimension for
stratifying the autistic population, helping to overcome the clinical heterogeneity and providing
a foundation for targeted research and personalized interventions.
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Introduction: Neural oscillations and the parametrized 1/f slope of the power spectrum are
increasingly recognized as vital biomarkers of brain function, both potentially reflecting the
local excitation-inhibition (E/I) balance. While gamma-band synchrony is crucial for local
circuit coordination, its relationship with the underlying spectral slope remains poorly
understood. This study investigates whether the spectral exponent relates to stimulus-driven
gamma synchronization during 40-Hz auditory steady-state responses (ASSR). Methods: We
re-analyzed magnetoencephalography (MEG) data from 15 healthy participants during 40-Hz
auditory stimulation. We extracted spectral parameters (exponent and offset) and inter-trial
phase coherence (ITPC) across 148 cortical regions. Using Bayesian multilevel modeling via
Region-Based Analysis (RBA), we examined the effects of auditory stimulation on these
measures and characterized the systematic relationship between the within-subject standardized
spectral exponent and ITPC during entrainment. Results: Auditory stimulation significantly
increased ITPC in auditory and temporal regions but did not systematically alter the spectral
exponent or offset. Our primary finding reveals a strong positive relationship between the
spectral exponent and ITPC; steeper spectral slopes were associated with stronger phase-
locking to the 40-Hz stimulus. This relationship was functionally specific, appearing strongest
in regions with robust ASSR responses, such as the right superior temporal gyrus. Discussion:
The positive exponent-ITPC relationship suggests that steeper slopes, potentially reflecting
greater inhibitory influence, provide the necessary temporal scaffolding for precise neural
synchronization. Although methodological confounding in phase estimation cannot be entirely
ruled out, the regional specificity and stability of the exponent during stimulation support a
biological interpretation linked to E/I balance. These findings suggest that integrated spectral
and oscillatory measures may provide more sensitive markers of local circuit integrity than
either measure alone.
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Introduction: Humans prioritize negative information over positive, a phenomenon known as
negativity bias. While well-documented in working memory, its impact on long-term memory
and interaction with crossmodal cues like acoustic roughness remain unclear. Acoustic
roughness (30-150 Hz amplitude modulations), common in screams, is considered to either
capture general attention or signal aversiveness. Methods: We investigated these effects by
pairing morphed facial expressions (ranging from happy to fearful) with rough sounds (40 Hz),
two control sounds (1 Hz or 10 Hz), or silence. Participants rated the pleasantness of these faces
and later identified them from a continuum following a distraction task in between. Results:
Neither encoding nor retrieval performance differed between groups, indicating that the
acoustic context did not modulate memory processes. Encoding ratings revealed a negativity
bias already during perception: ambiguous expressions were evaluated as slightly negative,
indicating that emotional ambiguity was resolved in a negative direction. At retrieval, recalled
emotional valence showed a consistent negative shift, demonstrating a negativity bias in long-
term memory. Critically, analyses focusing on expressions rated as neutral during encoding
showed a reliable negative shift at retrieval, suggesting that negativity bias in long-term
memory cannot be fully explained by encoding alone. Discussion: Together, these findings
indicate that emotional ambiguity is resolved towards negativity both during perception and
memory, with long-term memory showing an additional negative bias beyond initial encoding.
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Introduction: Osteoarthritis (OA) is a degenerative joint disorder in which chronic pain leads
to substantial functional reorganization of the brain. The default mode network (DMN)
primarily supports self-referential thought but also modulates pain perception through its
interactions with sensorimotor and pain-processing networks. In chronic pain, these large-scale
networks often exhibit maladaptive plasticity. This study investigates whether resting-state
functional connectivity between core DMN hubs and sensorimotor regions is altered in OA,
potentially reflecting neural correlates of persistent pain awareness. Methods: Resting-state
fMRI data were obtained from an open-access dataset, including 20 healthy controls and 17
patients with knee OA. Data were analyzed using the CONN toolbox. ROI-to-ROI connectivity
analyses focused on DMN hubs (medial prefrontal cortex (mPFC), posterior cingulate cortex
(PCC), lateral parietal cortex) and their connections with pain related regions (precentral gyrus,
supplementary motor area, insula, middle and inferior temporal gyri, superior frontal gyrus,
superior parietal lobule, paracingulate cortex). Group differences were assessed using cluster-
based inferences with a connection-level threshold of p < 0.001 uncorrected and a cluster-level
p-FDR < 0.05. Results: Increased connectivity was observed between the mPFC and bilateral
precentral gyrus and left superior parietal lobule, whereas connectivity between the mPFC and
left inferior temporal gyrus decreased. Connectivity between the PCC and left paracingulate
cortex, right anterior middle temporal gyrus, and left superior frontal gyrus was also reduced.
Furthermore, connectivity between the right precentral gyrus and right insula decreased.
Discussion: Increased mPFC—precentral connectivity suggests abnormal integration of
sensorimotor information into the DMN, potentially reflecting persistent pain awareness and
rumination. Reduced connectivity between the PCC and paracingulate/frontal regions indicates
disruption of DMN integrity and executive control interaction. These findings suggest that in
OA, intrinsic networks are reorganized to prioritize pain processing over cognitive-emotional
regulation.
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Introduction: Loss of voluntary motor function due to neurological and musculoskeletal
disorders affects millions of individuals worldwide, despite the physical presence of intact
limbs. Existing assistive solutions such as rigid exoskeletons and rehabilitation devices are
often bulky, externally controlled, or limited to supervised clinical settings, preventing intuitive,
everyday use. There is a critical need for a lightweight, wearable, and user-driven system that
restores natural movement by directly translating human intent into action. Methods: We
present Limb Assist™, a textile-integrated, wearable neuro-robotic system that enables real-
time, thought-driven motor assistance. The system combines ultra-light (<250 g) modular dual-
motor assist units embedded into fabric with a non-invasive, Al-powered Brain-Computer
Interface (BCI). Neural signals related to movement intent are captured from the scalp,
processed using adaptive signal decoding algorithms, and converted into synchronized
mechanical assistance across upper and lower limbs. The soft, clothing-based architecture
eliminates rigid external frames, allowing natural joint movement and long-duration wear.
Results: Functional testing across multiple use scenarios demonstrated reliable intent detection
and responsive motor actuation, enabling users to perform assisted movements such as gripping,
lifting, standing, and walking. The system achieved over 80% successful intent-to-movement
activation in real-world trials, with users reporting improved comfort, reduced fatigue, and
enhanced control compared to conventional assistive devices. The modular design allowed
customization based on user needs and levels of motor impairment. Discussion: Limb Assist™
demonstrates the feasibility of integrating non-invasive neural control with soft wearable
robotics for daily-life motor assistance. By reactivating existing limbs rather than replacing
them, the system offers a scalable and intuitive alternative to traditional assistive technologies.
This approach represents a significant step toward practical personal care robotics, with
potential applications in healthcare, rehabilitation, and human performance enhancement.
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Introduction: Previous research has shown reduced Heart Evoked Potential (HEP) amplitudes
in patients with atrial fibrillation (AF), suggesting attenuated interoceptive processing. This
study aims to extend these findings by investigating potential neural mechanisms underlying
reduced HEP amplitudes and altered brain—heart communication in AF. Specifically, we
examine oscillatory and non-oscillatory EEG components in AF patients compared with
matched controls. We hypothesized that increased inhibitory activity, reflected by a steeper 1/
slope and increased alpha power, would account for reduced HEP amplitudes in AF. Methods:
Participants were drawn from the population-based LIFE-study. EEG and ECG data were
preprocessed in Python, including band-pass filtering (0.5-45 Hz), down-sampling to 500 Hz,
rejection of noisy epochs and channels, and cardiac artifact correction via independent
component analysis (ICA). Power spectral density estimates were computed, and the aperiodic
1/f slope was extracted using FOOOF in the 0.5-45 Hz frequency range. Results: Contrary to
our hypothesis, AF patients showed a significant flattening of the 1/f slope compared to
controls, particularly in right frontal and central electrode clusters. No significant group
differences were observed in relative alpha power (area under the curve in the 8-13Hz band),
periodic alpha power, or absolute alpha power. However, individual alpha peak frequency
(IAPF) was significantly reduced in the AF group, predominantly over posterior electrodes.
Discussion: The flattened 1/f slope in AF patients suggests an altered excitation—inhibition
balance characterized by relatively increased excitatory activity rather than increased inhibition.
The reduced IAPF may be related to cognitive impairments frequently reported in AF, although
it remains unclear whether this reflects genuine alpha rhythm alterations or is secondary to slope
flattening. Overall, these findings indicate that reduced HEP amplitudes in AF are associated
with globally altered neuronal dynamics rather than enhanced inhibition, highlighting the need
for further research into heart—brain interactions in arrhythmia.
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Introduction: Effective gaze-based joint attention requires distinguishing between
communicative and private gaze. Eye contact and repeated averted gaze shifts to the same
location are key cues for gaze-based communication, but the temporal and perceptual dynamics
of these cues in signalling communicative intent remain unclear. Methods: This study examines
three perceptual properties of dynamic eye gaze displays and their influence on the perception
of communicative intent. Autistic and non-autistic participants completed a semi-interactive
task with an on-screen agent displaying dynamic eye movements searching for an object.
Participants decided whether the agent was privately inspecting the objects or requesting the
participant to 'give' them one (i.e., attempting to communicate). We manipulated whether the
agent displayed eye contact, made repeated gaze shifts at the same object, and the duration of
gaze displays. We measured the frequency of 'give' responses (indexing perceived
communicative intent) and reaction times (indexing response certainty/bias). Results:
Participants were most likely to perceive communicative intent following displays comprising
eye contact and repeated gaze. Gaze duration was a less potent signal, but increased perceptions
of communicative intent in the absence of eye contact and repeated gaze. Discussion: Autistic
and non-autistic participants exhibited similar patterns, challenging the view that autistic people
have broad 'deficits' in understanding social gaze cues.
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Introduction: As a 2-dimensional system, the skin shows certain analogies with the external
environment. Both contain boundaries and landmarks, and both can be navigated — through
touch in the case of the skin. We here tested whether the brain mechanisms known to encode
our trajectories in external space, i.e. grid-cells, can also encode the trajectory of a stimulus
travelling across the skin. Given that tactile receptive fields are oval-shaped and that, as a result,
tactile distance perception is anisotropically distorted, we further hypothesized that a grid
representation of the skin might encode a distorted skin space. Methods: In each trial of this
fMRI experiment, the experimenter drew 3 successive line segments on the participant’s hand
dorsum (n=29). The participant reported whether segments 1 and 3 crossed or not. We then
tested whether these tactile stimulations generated grid-cell like representations (GCLRs), i.e.
a 6-fold modulation of BOLD activity, in the entorhinal cortex, which typically shows grid-cell
activity during spatial navigation, and in the somatosensory cortex. Results: We initially found
no GCLRs in the entorhinal cortex (p=0.37). However, after distorting the stimulation space
according to each individual’s level of tactile anisotropy, measured in a separate task, we found
significant GCLRs (p=0.018). The somatosensory cortex also showed GCLRs for the
anisotropic space (p=0.0020), as well as for the original non-deformed space (p=0.020). These
effects were specific to a 6-fold modulation of BOLD (not 4-, 5- or 7-fold; p>0.30), confirming
the underlying hexagonal pattern characteristic of grid-cells. Discussion: These results
demonstrate that the cognitive mechanisms used for encoding external space are also used for
encoding skin space, a space that is directly experienced from the inside, here navigated by an
external agent. This grid code directly relies on the sensory inputs, with their inherent
constraints and distortions, suggesting that it corresponds to a low-level sensory grid code.
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Introduction: Cognitive screening is increasingly shifting from categorical diagnoses toward
dimensional approaches that characterize cognitive function along continuous axes. Memory
discrimination and binding tasks capture complementary dimensions of representational fidelity
(ie. representational coherence and specificity) that show an early decline with age. Both have
proven useful for early detection of Alzheimer disease and were shown to recruit regions
affected during preclinical stages of the disease, showing their potential as cognitive screening
tools. However, combining these demands within a single task could improve detection of
subclinical impairment and the characterization of individual cognitive trajectories. Methods:
We developed a novel memory discrimination task (MDT) designed to probe object-based
memory discrimination under feature overlap in young and aged subjects, simultaneously
assessing processes related to memory discrimination and feature integration. Object similarity
was manipulated by varying the number of shared features between the stimuli to-be-
discriminated. Results: We found MDT performance correlated with memory binding
performance, supporting the ability of MDT to index a shared vulnerability across subjects.
Moreover, we discovered that aged subjects could distinguish two abstract object stimuli that
shared one feature during training (e.g. AB and BC). However, young subjects could distinguish
a novel object that shared features with the previously encountered ones during the test session,
but the aged group showed a shift toward memory generalization, confusing these stimuli with
those previously seen. Using a three-day memory updating paradigm, we discovered that
retrieval practice enhanced performance for the practiced material in older compared to younger
adults. This effect was only observed in the similar condition and associated with reduced
specificity in memory retrieval, suggesting that memory discrimination deficits are due to the
interference of similar memories. Discussion: In sum, these results reveal that memory
discrimination is particularly susceptible to normal cognitive decline and suggest a shift towards
memory generalization strategies in older adults.
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Introduction: A growing body of literature implicates beta-band oscillations (~13-30 Hz) in
cognitive control; causal manipulation of fronto-central beta activity modulates motor
inhibition, and positive affect is predicted by theta and beta power, with an indirect effect via
reappraisal. Specific emotional states exhibit enhanced beta band activity. Rumination and self-
blame can be considered a failure of cognitive inhibition against recurring negative thoughts.
This study aims to understand neural mechanisms underlying maladaptive emotion regulation
styles reflecting an inability to inhibit persistent negative thought cycles. Methods: This study
analyzed resting-state EEG data from the Max Planck Institute in adults aged 20-30 with no
history of substance abuse or psychiatric disorders (N = 52; 38 males). EEG was recorded from
61 electrodes during eyes-open and eyes-closed conditions. Source reconstruction used
sLORETA, and whole-brain connectivity matrices were computed for eight frequency bands
using lagged nonlinear and coherence metrics. network measures—clustering coefficient,
global efficiency, energy, and entropy—were extracted, normalized, and correlated with
cognitive emotion regulation scores using Spearman with FDR correction. Results: During the
eyes-open state, the results showed a negative correlation between the tendency for self-blame
and rumination and the brain's GE (r=-0.46, q < 0.001/r=-0.46, g < 0.001) and H (r=-0.29, g<
0.05 /r=-0.43, g< 0.001) and positive correlation between these traits and CC (r= 0.30, g< 0.05
/r=0.48, g< 0.001) in the high-frequency beta-3 band for lagged-coherence metrics. GE in bet-
3 frequency for nonlinear connectivity was negatively correlated with self-blame trait (r=-0.35,
g< 0.05). Discussion: This study provides that rumination and self-blame specifically correlate
with topology, synchrony and complexity of high-beta (beta-3) band and extends existing
literature on the role of beta oscillations in inhibition and emotions. This network profile may
reflect a neural substrate of rigid, repetitive thought patterns characteristic of maladaptive
cognitive emotion regulation.
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Introduction: In the ongoing debate between understanding neurodiversity and
neurodivergence, a major phenomenon that takes the centre stage is the “cognitive
vulnerabilization” . The cognitive decline due to constant socio-economic barrier remains
unmoved, and studies have suggested that broadly, ventromedial prefrontal cortex (vmPFC),
Amygdala and Hippocampus are most affected. Methods: The conception of neurodiversity is
elongated which is linked to cognitive reductionism, and further, registering a four-pillar
framework i.e. embodied, embedded, extended, and enactive cognition [4E] could be important
to investigate neurodivergence. It is also useful to understand the reliance of cognitive
capacities on cognitive resources as they are accessible to cognitive systems and are valuable
for cognitive shaping, for eg symbols, structures, processes, and knowledge. The paper is a
critical analysis of the distinction between the conceptions of neurodiversity  and
neurodivergence with a scope of investigating cognitive vulnerabilization where the socio-
cultural factors are a determinant for this distinction. Results: Supportingly, contemporary
works in neuroimaging and fMRI studies underscore that sociocultural factors and socio-
economic status (SES) significantly shape cognitive development as well as the risk of
cognitive vulnerabilization. Studies have demonstrated structural brain differences in children
belonging to lower SES for attention, language and executive functions, moreover differences
in cortical volumes and neural structures interrupt cognitive and emotional regulation, overall
impacting developmental journeys and academic achievement. The neurocognitive variations
can cause cognitive performance disparities contributing to cognitive vulnerabilization, where
social environment induced barriers and reduced access to enhancement reinforces
developmental challenges due to SES variations, overall emphasizing that neurodivergence
leads to suffering from cognitive vulnerabilization and in turn, cognitive deficit. Discussion:
Neurotypicals are akin to neurodivergence, a group whose cognitive profile converges towards
the cognitive norm and does not rely on cognitive resources. Neurodivergence reinforces itself
and is a consequence of neurodiversity along with cognitive vulnerabilization or injustice.
Neurodivergence is a consequence of differential access to resource repository, which gives rise
to cognitive vulnerabilization.
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Introduction: Cerebral small vessel disease (CSVD) is a major contributor to cognitive decline
and dementia, yet most evidence derives from high-income countries and focuses primarily on
Alzheimer’s disease (AD). Little is known about CSVD patterns in non-AD dementias or in
underrepresented regions such as Latin America, where cardiometabolic risk factors are highly
prevalent. Understanding how CSVD manifests across dementia syndromes and vascular risk
profiles in diverse populations is essential to improve dementia characterization and prevention
strategies. Methods: In this multicenter cross-sectional study, we analyzed MRI markers of
CSVD, including white matter hyperintensities (WMH), lacunes, and cerebral microbleeds, in
1,675 participants recruited through the ReDLat consortium across six Latin American
countries. The sample included 790 healthy controls, 642 individuals with AD, and 243 with
frontotemporal dementia (FTD). Cardiometabolic variables (blood pressure, diabetes, body
mass index, and smoking exposure) and global and domain-specific cognitive performance
were assessed. Regression models were used to examine associations between CSVD markers,
cardiometabolic risk factors, and cognition, adjusting for relevant demographic and clinical
covariates. Results: AD exhibited the highest burden across all CSVD markers, while FTD
showed an intermediate profile characterized primarily by elevated WMH. Higher systolic
blood pressure and smoking exposure were the strongest predictors of increased WMH burden,
whereas diabetes was specifically associated with the presence of cerebral microbleeds. WMH
burden was robustly associated with poorer global cognition and deficits across multiple
cognitive domains, particularly in AD. Discussion: This first large-scale neuroimaging study
of CSVD in Latin America demonstrates that WMH represent a key vascular substrate of
cognitive impairment across dementia syndromes. The heterogeneous CSVD profiles observed
across AD and FTD underscore the importance of population- and diagnosis-sensitive
approaches when interpreting vascular brain markers. These findings support expanding CSVD
research to diverse populations to better understand vascular contributions to dementia
worldwide.
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