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What is a meta-analysis?

“… the analysis of analyses…”

(Glass, 1976)



What is it?

• Coordinate-based meta-analysis (CBMA)

– coordinates (Lazar et al., 2002)

• Image-based meta-analysis (IBMA)

– volumes (Salimi-Khorshidi et al., 2009)
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�Overwhelming amount of neuroimaging 

studies out there!

www.squidoo.com



Variability across studies

Subjects Stimuli

Scanner Strength Analysis

http://afni.nimh.nih.gov/afni/doc/misc/ERPFMRIanalysis



�Which regions most consistently activated 

across studies

◦ Small sample sizes, high false positive rates

�Which regions most consistently co-activated

◦ Functional connectivity



� Functional specificity

◦ e.g.  Amygdala and emotion: emotional and non-

emotional tasks
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Meta-Analysis Tools

• GingerALE (Activation Likelihood Estimate; ALE)

• NeuroSynth

• Multi-level Kernel Density Analysis (MKDA)

• AMAT

(Turkeltaub, 2002; Eickhoff, 2009)

• AMAT

• fMRI Data Center

• SumsDB (Van Essen Lab)

• NIDAG

(Wager,  2007)
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Word reading >  cross fixation

Coordinates of peak activation 
for each study

ALE

Study 1 Study 2                      Study n 

Distribution of Foci become fixed 
for each study
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=

Kernel Convolution ALE map

For each voxel

=

“Modeled Activation”
(MA) map

3D



How to tell 
if it is significant?

?
What is the H0

Compare the random and 
observed distributions

Significant??

What is the 
null hypothesis?

H0

A random distribution
of ALE scores if no true 

convergence exists
Choose a threshold (α)

(corrected for multiple comparisons or false discovery rate)

to determine the p-value 
of each voxel

simulation repeated
10 11 times

(e.g. Monte Carlo)



Apply Significance Threshold This process can be 
repeated for each 
functional group 
of coordinates

Then, clusterize and
apply a cluster size threshold

(e.g. 50 mm³)











MKDA

http://wagerlab.colorado.edu/tools



Neurosynth
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Brainmap.org

• a database of 

functional 

neuroimaging results

• a comprehensive tool • a comprehensive tool 

for ALE meta-analyses

• Has coordinate data 

from studies

www.brainmap.org



Sleuth

http://brainmap.org/sleuth/index.html



GingerALE

• Definition of 

inclusion/exclusion 

criteria

– Stereotaxic space 

(Talairach or MNI)

http://brainmap.org/ale/index.html

(Talairach or MNI)

• Literature search

• Create a text file with all 

published coordinates

• GingerALE performs 

analysis for you!


