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ALE[1] meta-analysis of fMRI studies

Assessment of publication bias

Between-study: File-drawer problem Within-study: p-hacking
Studies that fail to show statistically significant results or show
results that are not in line with the research hypothesis, remain
in the file drawer.

Fail-Safe N[3] Regression test[4]

The Fail-Safe N (FSN) quantifies the amount of null studies
necessary before a previously statistically significant cluster is
no longer statistically significant. This shows the possible
influence of studies that remain in the file drawer and is a
measure for robustness of the cluster against random noise.

Because they are underpowered, small studies tend to
employ more lenient thresholds, resulting in and
explosion of false positives (small sample bias). Is the
statistically significant cluster driven by studies with
small sample sizes and therefore vulnerable to a small
sample bias?

The procedure of a study is altered to obtain statistically
significant results (e.g. adding or removing participants,
more lenient thresholding)

Simulations
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Lenient thresholding, slope=4.95
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Standard thresholding, slope=6.38
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Example: Meta-analysis of fMRI studies on taste
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Hypothetical meta-analysis on the “taste” paradigm, studies are collected from the BrainMap database through Sleuth. 86 experiments, 521 foci, 1075 participants, cluster-level FWE p < 0.05, cluster-forming
threshold p < 0.001 uncorrected. On the left we see the resulting ALE-map and on the right the statistically significant clusters after thresholding.
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Cluster 2, slope=−0.02, p=0.4484
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Cluster 3, slope=0.01, p<0.001
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FSN > 500

Regression test:

Fail-Safe N
§ 3 real studies with activation in target region
§ Up to 100 null studies with activation in other quadrants than target region
§ Look at effect of

§ Individual study sample size (n ~ 10, n ~ 20 or n ~ 30)
§ Thresholding method: uncorrected, voxel- or cluster-level FWE

Regression test
§ Select 1 t-map from a meta-analysis & compute average effect size in ROI
§ Compute power in ROI for different sample sizes 

with standard (FDR q < 0.01) & lenient thresholding (p < 0.05)
§ Simulate cluster contribution based on power (x 100) 

=> Depends on sample size, effect size and thresholding method

Results: effect of number of peaks, sample size and thresholding method Results: slope changes significantly if lenient thresholding is applied

Publication bias occurs when the results of published and unpublished studies differ significantly. There are two different forms, within- and between study publication
bias. In the graph below we see the results of clinical trials before and after preregistration became mandatory in 2000[2].
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Regression test:


