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Introduction

• Meta-analysis: statistical analysis to strengthen some (statistical)
evidence by combining results from several studies

• Study heterogeneity: difference of treatment effect in each study

• DerSimonian-Laird method: a popular method to deal with study
heterogeneity, but the confidence 
interval from this method has poor
coverage probabilities, especially 
in the presence of publication bias

In this talk, we propose a new confidence interval which improves
such poor coverage probabilities, taking into account the effect of
publication bias. 

Clinical trials, Epidemiological studies, etc.



Fixed effects model
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Random effects model
─DerSimonian-Laird method─
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Usual method to deal with study heterogeneity ( )kjei kj ≠≠ θθ..
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Problems of DerSimonian-Laird method
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( )α−11) The coverage probability tends to be below the nominal level    , 
if we take into account the effect of estimating
(Brockwell and Gordon, 2001)

2τ

Alternative confidence intervals

• Biggerstaff and Tweedie (1997)

• Likelihood ratio (Hardy and Thompson, 1996)

• Sidik and Jonkman (2002)

…



Problems of DerSimonian-Laird method
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2) If there is publication bias, the coverage probability decreases 
more rapidly.

Publication bias: small studies with large standard errors     are less likely to 
(typical case)       be published than large studies with small standard errors.
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Confidence interval 
based on the fixed effects estimate
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Simulation (no publication bias)
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number of studies

Within-study variance
is generated by the

method of Brockwell
and Gordon (2001) 
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10000 times
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Simulation (moderate publication bias)
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one-sided 
P-value
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moderate
publication
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Simulation (strong publication bias)
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Clinical trials of wrist P6 acupoint stimulation
in preventing postoperative nausea

Random effects estimate
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Summary

• DerSimonian-Laird confidence interval:
lower coverage probability than the nominal level (95%)
drastically lower if there is publication bias 

• Fixed effects estimate: 
less sensitive to publication bias than the random effects estimate
easier to calculate the exact distribution of the pivotal quantity

• Confidence interval based on the fixed effects estimate:
higher coverage probability than the DL regardless of publication bias
its difference becomes larger if publication bias exists

This confidence interval does not adjust for publication bias completely,
but gives more reliable information on the overall average effect 
without making untestable assumption on the process of study selection.
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