
• 39 participants with ASD in Berlin site
(mean age 34.3 yrs, 16 male)

• 112 non-autistic subjects
(mean age 36.3 yrs, 62 male)

Social interaction difficulties are core to Autism
Spectrum Disorder (ASD). Grounded in the active
inference framework (Sapey-Triomphe et al., 2023),
sensory hypersensitivity and avoidance behaviors can
be understood as mapping onto the dynamic parallel
loop among observation, hidden states and action
policy. We propose that autistic dysfunction stems
from an imbalance in precision weighting (Pellicano
& Burr, 2012) within this loop, specifically,
overweighted bottom-up sensory evidence combined
with weak top-down social priors.

Entropy: consistency under specific emotional 
condition.

We combined behavioral analysis with Dynamic
Causal Modeling (DCM) of AAT-task fMRI data.

Since individuals with ASD often exhibit contextual
inflexibility (Geurts et al., 2009), Entropy and mutual
information (MI) serve as precise computational
markers for this dysfunction. Complementing the
behavioral findings, DCM was utilized to estimate
the directed effective connectivity between regions
processing top-down social priors and bottom-up
sensory evidence (Sapey-Triomphe et al., 2023).
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3 modules on
• Psychoeducation
• stress regulation management
• social communication training

Enhance social cognition
• video and audio material of 

emotional expressions 
• complex real-life social 

situations.

TAU: Treatment as usual

Figure 1. Illustration of the three treatment arms. ASD
participants were assigned to FASTER, SCOTT&EVA or
treatment as usual (TAU) group for 4 months treatment
(Tebartz Van Elst et al., 2021).

Figure 2. Approach-Avoidance Task (AAT). During the fMRI
AAT, participants were presented with happy, angry, and
neutral facial portraits. Based on the facial expressions,
they explicitly rated their behavioral tendency to approach,
stay, or avoid.
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Mutual information (MI): contextual flexibility.

Linear mixed-effects regression:

▪ 𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑜𝑟 𝑀𝐼 ~ 𝐺𝑟𝑜𝑢𝑝 ∗ 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 + 𝐴𝑔𝑒 +
𝐺𝑒𝑛𝑑𝑒𝑟 + 𝐶𝑜𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦 + 1 𝑆𝑢𝑏𝑗𝑒𝑐𝑡

▪ 𝑀𝐼 ~ 𝑆𝑒𝑠𝑠𝑖𝑜𝑛 ∗ 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝐺𝑟𝑜𝑢𝑝𝑠 + 𝐴𝑔𝑒 +
𝐺𝑒𝑛𝑑𝑒𝑟 + 𝐶𝑜𝑚𝑜𝑟𝑏𝑖𝑑𝑖𝑡𝑦 + (1|𝑆𝑢𝑏𝑗𝑒𝑐𝑡)

Figure 3. Entropy change from neutral baseline. CON shows
significant reduction for happy faces ( p < .001), reflecting a
clear approach bias, whereas ASD shows no such
differentiation, indicating less distinct behavioral patterns
towards happy stimuli.

Figure 4. Mutual information at baseline. ASD significantly
lower than controls (**, p < .001), reflecting reduced
contextual flexibility prior to intervention.

Figure 5. Mutual information treatment effects. Significant
session effect (**, p < .001), driven by SCOTT&EVA (*, p <
.05) and FASTER (†, p < .01).

Figure 6. Second-level general linear model (GLM) results for
the AAT. It illustrates the main effect across emotional faces
across all participants (pFWE < .05, KE ≥ 10). To identify
functional regions of interest (ROIs) for subsequent DCM.

IOG FFA ACC amygdalacaudate

Figure 7. ROIs included in the DCM spaces. To specify the
active inference network integrating regions responsible for
sensory input (inferior occipital gyrus, IOG; fusiform area, FFA),
social evaluation (Amygdala), social priors (anterior cingulate
cortex, ACC), and action policy (Caudate).

Figure 8. Group differences in effective connectivity. Group-
level effects were identified using Parametric empirical Bayes
(PEB) and automated Bayesian Model Reduction (BMR) to
prune redundant parameters. The final expected parameters
were computed via Bayesian Model Averaging (BMA). Only
connections demonstrating strong evidence of group
differences (posterior probability, Pp > 0.95) are shown
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Discussion

▪ Confirming our hypothesis, participants with ASD
exhibited fewer approach behavioral patterns towards
happy faces and demonstrated poorer contextual
flexibility.

▪ Following interventions, the targeted psychoeducation
and computer-based social cognition training
(SCOTT&EVA) successfully enabled individuals with ASD
to more flexibly adapt their behaviors based on social
cues.

▪ Importantly, based on preliminary imaging analyses of
pre-intervention data, effective connectivity between the
ACC (representing social priors) and the caudate (driving
behavioral motivation) was significantly weakened in ASD
group. Conversely, connectivity from IOG and amygdala
(processing bottom-up sensory input) to the caudate was
strengthened.

▪ Social decision-making in autism relies heavily on
bottom-up sensory data rather than top-down social
priors.

A multicenter psychotherapy randomized controlled
trail (RCT) for adults with ASD across 6 sites in
Germey (N = 360).
▪ Ancillary study: 120 participants entered an

imaging-genetics sub-study.
▪ Current report: Preliminary analyses of imaging-

genetics cohort.

Pre-intervention

Post-
intervention

4-month intervention
(FASTER/SCOTT&EVA/TAU)

Acknowledgements

This work was supported by the German Research
Foundation (DFG) and the NeuroCure Cluster of
Excellence.

represent stronger effective
connectivity in the ASD
group

indicate weaker connectivity
in the ASD group compared
to controls
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