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Clinical research

Machine Learning
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Why do we use machine learning?
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Diagnosis

Prognosis

Treatment decisions

➜ Intervention ➜ Prevention
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MRI modelClinical baseline data

➜

functional & 
treatment  
outcomes

➜

global functioning
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Purpose

Clinical high-risk  
(CHR)

Recent-onset depression  
(ROD)

➜

sMRI model

Clinical model

Combined model

➜

Social fucntioning

Role functioning
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1. IQ below 70 
2. head trauma with loss of 

consciousness 
3. neurological or somatic 

disorders 
4. alcohol dependence 
… 

Recent Onset Depression (ROD) 
- meet criteria for major 

depression fulfilled within the 
past 3 months 

Clinical High Risk (CHR) 
- Cognitive disturbances 
- ultra-high-risk criteria for 

psychosis 



Methods
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• Clinical data 

• Global functioning 

• Social functioning 

• Role scales 

• MRI data 

• Gray matter volume

Methods
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• 3 models 

• Clinical data model 

• sMRI model 

• Combined model 

• Models vs Expert raters 

• Transferability

Methods
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- MRI scanning
Methods
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Results
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- Social functioning

Impaired social functioning group

Age Education Having a partnership

➜ ➜ ➜



Results
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- Social functioning

Global functioning SIPS 
(Standardized interview  

for prodromal symptoms)

PANSS 
(Positive and negative syndrome scale)

➜

➜

Impaired social functioning group

➜
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Impaired role functioning group

Age Education

➜ ➜

Results

- Role functioning

Education years repeated ➜
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Global functioning SIPS 
(Standardized interview  

for prodromal symptoms)

PANSS 
(Positive and negative syndrome scale)

➜

➜ ➜

Results

- Role functioning

Impaired role functioning group
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- Machine learning analysis 

Results

Social functioning Role functioning

Balanced Accuracy, % Balanced Accuracy, %

CHR

Clinical model 76.9 67.7

sMRI model 76.2 56.7

Combined model 82.7 64.8

Expert prognosis 71.8 70.4

ROD

Clinical model 66.1 57.4

sMRI model 65.0 55.3

Combined model 70.3 62.6

Expert prognosis 59.6 57.9
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- Machine learning analysis : 
Transdiagnostic generalizability 

Results

Social functioning Role functioning

Balanced Accuracy, % Balanced Accuracy, %

Clinical model 70.1 65.1

sMRI model 58.9 56.6

Combined model 66.8 64.9
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- Machine learning analysis  : Clinical data model

Results
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Results

- Machine learning analysis : sMRI model
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Results

- Machine learning analysis : sMRI model

- Salience network 
- Language-associated system 
- Default-mode network 
- Central executive network

- Extended prefrontal, insular, 
lateral temporal GMV 

- Reduction in medial temporal 
lobe, dorsal anterior cingulate 
cortex, …
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- Transdiagnostic Prognostic Generalization 

Results



• Combined model outperforms in most cases 

• Machine learning can be used for the prediction and 
prevention of social functioning impairments
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Conclusion



• Inclusion of environmental and clinical variables 

• Add value of different data combinations 

• More diverse patient populations
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Further study..



Thank you 😊



Sequential forward search

Sequential backward search


