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Risks of bias in meta-analyses

Meta-analysis = combine the results of primary studies 
to determine an overall effect
(+ analysis of heterogeneity)

→ assumes that the primary studies collected are       
a representative sample of all available studies
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… but studies showing a statistically significant effect are more likely to be
• published → publication bias
• published rapidly → time-lag bias
• published in English → language bias
• published more than one time →multiple publication bias
• cited → citation bias

Risks of bias in meta-analyses
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Publication bias: visual detection

Funnel plots

True effect size

Published studies
Unpublished studies

Significant 
effect sizes
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Publication bias: visual detection

Funnel plots

True effect size

Significant 
effect sizes

Published studies
Unpublished studies The distribution of all the studies around the true 

effect is symmetrical
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Publication bias: visual detection

Funnel plots

True effect size

Published studies
Unpublished studies The distribution of all the studies around the true 

effect is symmetrical

Unpublished studies have small sample sizes and 
non-significant results
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Publication bias: visual detection

Funnel plots

The distribution of all the studies around the true 
effect is symmetrical

Unpublished studies have small sample sizes and 
non-significant results

→ an asymmetric distribution of the effect sizes 
of published studies (“small-study effect”)

→ a relationship between sample size and effect 
size

→ an overestimation of the true effect

True effect size

Published studies
Unpublished studies
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Publication bias: visual detection

Funnel plots

Effect size ~ N, SE, variance, precision (1/SE), 
inverse variance

Most popular method

! Warning:  asymmetry may be due to effect sizes 
heterogeneity
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Publication bias: detection tests

Testing funnel plot asymmetry

• Egger’s test : linear regression of effect sizes/SE ~ 1/SE
If the intercept is stat. signif. different from 0 → asymmetry stat. signif.
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Publication bias: detection tests

Testing funnel plot asymmetry

• Correlation test : non parametric test of the correlation between 
standardised effect size and variance (or another measure of uncertainty)

Egger's regression preferred
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Publication bias: assessment of the impact

Fail-safe N

= number of unpublished stat. non-significant 
needed to make the overall effect not 
significant

If the fail-safe N is high ( > 5*Nstudies+10) 
results are considered to be robust to 
publication bias
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Publication bias: assessment of the impact

Trim-and-fill 

Visualisation of potentially missing effect sizes 
and re-estimation of the overall effect

14



Publication bias: modelling

Proposal of a new method (multilevel meta-regression) for detecting and 
correcting publication bias. The method takes into account the heterogeneity
and dependency of effect sizes.
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Publication bias: modelling

https://itchyshin.github.io/Meta-analysis_tutorial/#checking-for-publication-bias-and-robustness

to detect

to correct

β0 = publication-bias-corrected overall effect 
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Time-lag bias

Correlation between effect size and publication 
year

Not recommended, does not consider precision
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Time-lag bias

Cumulative meta-analysis

The larger the number of studies, the more 
we converge on the true effect
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Time-lag bias: modelling

https://itchyshin.github.io/Meta-analysis_tutorial/#checking-for-publication-bias-and-robustness
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Language bias

Studies on a local scale, focusing 
on one species or testing specific 
hypotheses are more likely to be 
published in a non-English 
language
→ Language bias linked to the 
characteristics of the study
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Language bias

Studies showing a statistically significant effect 
are more likely to be published in journals with 
a higher impact factor, in English 
→ Language bias linked to the statistical results 
of the study

Studies on a local scale, focusing 
on one species or testing specific 
hypotheses are more likely to be 
published in a non-English 
language
→ Language bias linked to the 
characteristics of the study
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Language bias

Effects of rice-field 
abandonment on biodiversity

Effect of light on plants’ leaf 
life span

Effect of thinning on 
groundlayer plant abundance

Effect of thinning on sapling
and seedling abundance
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Conclusion
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• Importance of literature search!

→ search for grey literature
→ include literature published in non-

English languages

• Publication bias tests should always be 
interpreted with caution, as there is no 
method for checking the real number of 
missing studies
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