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1. Functional Magnetic Resonance Imaging (fMRI): localising brain activation

2. fMRI: methodological problems

Small sample sizes (due to cost of fMRI research)

Noisy data (e.g. scanner or physiological artefacts,..)

Multiple testing problem (> 100,000 voxels are
tested simultaneously)

explosion of false positives
stringent thresholding needed to control false
positive rate
most studies become underpowered under
stringent thresholding

3. Meta-analysis

Advantages meta-analysis of fMRI
studies

Aggregation of results ⇒ reproducibility

Increases power

Publication bias
Censored data

Between studies:

studies that fail to show significance
in a certain region fail to get published
studies apply different thresholds to
the data

Within studies:

usually only coordinates of peaks are
reported, the entire SPM is not
available.

Classical meta-analysis
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4. Coordinate-based toolboxes for meta-analysis in fMRI

ALE3,4,5 (vote-counting) and ES-SDM6 (random effects meta-analysis with effect sizes).

5. Problems current toolboxes

Current coordinate-based meta-analysis toolboxes suffer from various
shortcomings

Unreported voxel 6= zero effect size

Not all methods use effect size (vote counting)

No systematic diagnostics or corrections for publication bias

6. The project

Objectives of this project:

1 Evaluate and extend coordinate-based methods

2 Introduce good statistical practice for meta-analysis in neuroimaging

Estimate effect sizes and confidence intervals
Account and correct for publication bias

3 Create an informative set of uncensored or whole brain maps that
accurately summarize

a meta-analysis
the amount of publication bias
meta-analysis results corrected for publication bias

7. Study overview

Coordinate-based meta-analysis toolboxes

Study 1: Detect publication bias with coordinate-based toolboxes (ALE,ES-SDM)

Study the impact of adding null findings

Study 2: Evaluate coordinate-based toolboxes

Study 3: Cope with within-study publication bias.

Uncensored meta-analysis

Study 4: Integrate classical meta-analysis techniques in neuroimaging.

Random effects models to capture variability induced by contextual study factors
Effect sizes and confidence intervals instead of solely p-values
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