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APPENDIX 2: SIMULATION DETAILS 
 
 We simulated clinical trials with two arms and a binary outcome. The sample size of the 
individual studies was based on the sample size of clinical trials included in 22453 meta-analyses 
from the Cochrane Database of Systematic Reviews.[1] The number of participants came from a 
uniform distribution U(10,44) with a probability of 1/4, U(45, 91) with a probability of 1/4, U(92, 210) 
with a probability of 1/4, or U(211, 2000) with a probability of 1/4. The size of the treatment group 
and the control group was the same. The probability of the event in the control group was sampled 
from a uniform distribution U(0.3,0.7). The small study effect was modeled as an effect of the 
standard deviation on the study specific mean. The study specific means came from a normal 
distribution: αi|µ,SSE,σi,τ

2~N(µ+SSEx(σi-σ),τ2), where σi is the standard deviation, and σ is the mean 
standard deviation of the observed study effects. The number of the events in the treatment and 
control group was sampled from a Binomial distribution.  
 The parameter values were based on the characteristics of 21 meta-analyses of clinical trials 
included in the study, in which the main outcome was a measure of the relative risk for event in the 
treatment group compared to the control group. The values considered for µ and I2 equaled to the 
25th and 75th percentiles of the random effects model estimates. For µ we additionally considered 
µ=0 and µ =1.4 (the largest random  effects model estimate) in order to investigate the performance 
of the model when the mean effect was very small and very large. In the conditions without small-
study effects, SSE equaled 0. In the conditions with small study effects, SSE equaled 0.3. This value 
was the median regression coefficient describing the association between the standard deviations 
and the observed study effects in the meta-analyses. The sample size equaled 39, which was the 
median sample size. The value of four was chosen for the RR because of the empirical evidence 
showing that positive results often had an approximately four times higher probability of being 
published than other results.[2–5] The scenarios with RR=10 simulate situations with a strong 
selection process. For each scenario, 1000 simulations were performed. 
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