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• Predicting treatment outcome prior to treatment initiation could be a crucial step towards a more personalized treatment selection.

• Machine learning is particularly suitable for this endeavor as it enables the accurate prediction of new data on a single-subject level.

• One data modality that appeared promising is resting-state fMRI functional connectivity (rs FC), which describes the covariation of the BOLD (blood--

oxygenation level dependent) signal in voxels or brain regions over time. 

Aim 1: Giving an estimate of the rs FC` predictive performance from prior machine-learning studies and highlighting current challenges.

Aim 2: Examining the predictive performance of rs FC in original data when tackling some of the problems identified under Aim 1.

BACKGROUND

METHODS & RESULTS
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➢ In regard of the studies´ high risk of bias, the mean estimated balanced accuracy of 77% should be 
considered as an optimistic upper limit of potential predictive performance.

➢ In our own empirical analysis, where we mitigated some of the biasing factors identified (e.g., sample 
size), predictive performance was not above chance.

➢ Other recent state-of-the machine-learning corroborate that the predictive ability of rs FC is still 
unclear4,5. 

DISCUSSION

1. SYSTEMATIC REVIEW & META-ANALYSIS

• Search in Scopus, PubMed and PsycINFO (12th of December 2022)
Result: 13 articles (n = 972 patients)

• Random effect meta-analysis for proportions

2. EMPIRICAL ANALYSIS

COMBINED DATASET (larger than any of the studies included in our review)

FEATURES EXTRACTED 
FROM RS FC

42 Graph metrics (AUC 
across several 
thresholds):
• Local (for the anterior 

cingulate cortex)
• Global
• Network-based

The mean estimated balanced accuracy was 77%, suggesting a 
good predictive ability of rs FC.

BUT…
… the risk of bias assessed 
with PROBAST1 was high

… studies with small sample sizes 
did likely overestimate predictive 
performance

meta-regression analysis for sample size: ß 
based on transformed proportions = −0.0017, 
t(11) = −2.5, p = 0.0280

LOW-BIAS MACHINE LEARNING 
PIPELINE

The maximal balanced accuracy reached by pipelines employed 
(preregistered + exploratory) was 0.52.

Preregistered: 
• 100 * random shuffle split (80/20)
• feature selection with elastic net
• Final classifier: random forest

Exploratory: varying preprocessing of rs 
FC, graph metrics summary measure, 
stratification, hyperparameter tuning, 
classifier

SPIDER PHOBIA2 

(n = 196; 103 Responders) 
DEPRESSION3

(n = 77; 34 Responders)

Treatment 1 session
virtual exposure

25 sessions CBT
(+ exercise)

Response 30% Spider Phobia
Questionnaire

BSI-GSI < 0.56 + reliable 
change
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