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Why CART in Meta-analysis

• Meta-analysis: summarize results reported in multiple studies
on the same topic and analyze which predictors have an
effect.

• Common approach: Meta-regression.

• Statistical problem: Linear model is often not suitable (too
many interactions are possible) or interaction effects are
ignored.

• Solution: Use a tree algorithm! MetaCART.
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Recent innovations

Problems:

1 The split may be based on a local optimum

Solutions:

1 Splitting using look ahead
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Tree construction, convergence and stability

• Find the best scenario with two or more split points on the same or different
moderators.

• Maximize Q∗
B, the heterogeneity between subgroups.
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Recent innovations

Problems:

1 The split may be based on a local optimum
2 The algorithm might favor continuous study characteristics to

categorical ones

Solutions:

1 Splitting using look ahead
2 Use smooth sigmoid surrogate strategy
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Tree construction, convergence and stability

Transform step functions into spline functions that resemble the step functions.
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Recent innovations

Problems:

1 The split may be based on a local optimum
2 The algorithm might favor continuous study characteristics to

categorical ones
3 Subgroups are identified and tested using the same data

Solutions:

1 Splitting using look ahead
2 Use smooth sigmoid surrogate strategy
3 Permutation test of Q∗

B
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Permutation procedure

Q∗
B obtained via permutation replaces chi-square to determine the statistical

significance of the subgroup heterogeneity.
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Recent innovations

Problems:

1 The split may be based on a local optimum
2 The algorithm might favor continuous study characteristics to

categorical ones
3 Subgroups are identified and tested using the same data
4 CIs of summary effect sizes in subgroups are too optimistic

Solutions:

1 Splitting using look ahead
2 Use smooth sigmoid surrogate strategy
3 Permutation test of Q∗

B

4 Bootstrap-based confidence intervals
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Bias correction bootstrap procedure

New bootstrap procedure to reduce bias in the estimate of the confidence intervals in
the subgroups.

Compare with previous result:
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Visualization tree stability

Check stability of the tree using Cross Validation:
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Visualization tree stability

Check the stability of the tree using Cross Validation:
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MetaCART

Thank you for your attention!

https://cran.r-project.org/package=metacart
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