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Bayer: 53 of 67 did not replicate 
Amgen: 47 of 53 did not replicate 
Cancer Biology: 3 of 5 did not replicate  
Psychology:  

• positive findings in 97% of original studies, 
        36% of replications  
• mean effect size fell from 0.403 to 0.197  

 



 
 

Fraud is rare 
 
False positive studies +/- dubious research practices  
Perverse incentives and publication bias  
True biological heterogeneity of observed effects 
 
The most common mistakes are simple 
 
Confounding in the experimental design 
Mixing up the sample/gene/group labels 
(Most mix-ups involve simple switches or offsets)  
 
This simplicity is often hidden 
  
Incomplete documentation 
 



Baggerly et al 
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Reproducible research Open data 

Research ethics Research governance 
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Cell 2018 172, 1122-1131.e9DOI: (10.1016/j.cell.2018.02.010)  













Using expected frequencies to communicate the chances 
of different events subsequent to a mammogram – from 
the NHS Breast Screening leaflet 











What can we  do? 



What can you do? 
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