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Schizophrenia (SZ) is a debilitating mental disorder, affecting approximately 1% of the global population, with its etiology and underlying
pathophysiological mechanisms still largely elusive.

Clinically, individuals with schizophrenia typically exhibit positive and negative symptoms, along with generalized cognitive impairments, which severely
disrupt social functioning and quality of life, while also imposing a heavy burden on families.

For decades, extensive research has sought to identify brain abnormalities that could explain the clinical manifestations of schizophrenia. However, a
major challenge arises from the substantial heterogeneity among patients, as brain variations may be influenced by factors unrelated to
schizophrenia itself, including sex, age, and other contributing variables.
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Fig. 2. Representational Similarity Analysis (RSA) results.
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Whole-brain T1-weighted MRIs : Incorporates data from 8 independent,
multicenter hospital in China, encompassing a total of 1,250 participants,
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architecture and variational autoencoder (VAE) structures to achieve

exceptional generalizability while preserving individual specificity.  DECODE-SZ model reduces total parameters by 73% compared to

the previous best model, while improving performance. It
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Fig. 3. Schizophrenia-specific neuroanatomical variation regions.
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Conclusions

 Thisis the first study to explore schizophrenia-specific
neuroanatomical variations using a contrastive learning strategy
combined with a dual-encoder architecture within VAE framework.

DECODE-SZ model separate schizophrenia-specific
neuroanatomical variations, validated on 8 entirely independent
sites, yielding consistent results across all sites.

DECODE-SZ model reduces total parameters by 73% compared to
the previous best model, while improving performance.

Finally, we explored schizophrenia-specific consistent variation
regions across the 8 sites.
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Fig. 1. Overview of the study workflow. (D) RSA analysis of the feature
vectors S and C extracted by the DECODE-SZ, evaluating their associations
with clinical PANSS Total scores and demographic information (age, sex,
education).
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