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“The first principle is 
that you must not 
fool yourself — and 
you are the easiest 
person to fool” 
Richard Feynman, 
1964

Regina Nuzzo “How scientists fool themselves – and how they can stop” Nature 2015
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Begley et al “Robust research: Institutions must do their part for reproducibility” Nature 2015



Monya Baker “1,500 scientists lift the lid on reproducibility” Nature May 2016



“We need less research, 
better research, and 
research done for the 
right reasons” Doug 
Altman, 1994

Altman DG. The scandal of poor medical research. BMJ 1994;308(6924):283-84



Trials

Systematic reviews

Bastian H et al (2010) Seventy-Five Trials and Eleven Systematic Reviews a Day: How Will We Ever Keep Up? PLOS Medicine 7(9): e1000326.
Twenty-six



Expert salami slicing, 31 papers!
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“Most published 
scientific findings 

are false” John 
Ioannidis 2005

Ioannidis JPA (2005) Why Most Published Research Findings Are False. PLOS Medicine 2(8): e124



Research waste

Image source:  The Boston Globe, 2013 9

“It pays to be first. It 
doesn’t necessarily 
pay to be right.” 
Veronique Kiermer, 
Executive editor PLOS





P-values

• “Sizeless scientists” Ziliak and 
McCloskey

• “The confusing fog of statistical 
significance testing” Ken 
Rothman



• All possible interactions of 6 
predictors: opioid dose and 
duration, height, tobacco 
consumption, systolic blood 
pressure and weight

• 20 three-way, 15 four-way and 6 
five-way interactions

Reece AS, Hulse GK. Impact of lifetime opioid exposure on arterial stiffness and vascular age: cross-sectional and longitudinal 
studies in men and women. BMJ Open 2014;4:e004521



• All possible interactions of 6 
predictors: opioid dose and 
duration, height, tobacco 
consumption, systolic blood 
pressure and weight

• 20 three-way, 15 four-way and 6 
five-way interactions

• “significant interactions including 
opioid dose–duration terms are 
found in all patients (p=0.0261) 
[…] while in women this 
interaction approaches 
significance (p=0.0516).”

Reece AS, Hulse GK. Impact of lifetime opioid exposure on arterial stiffness and vascular age: cross-sectional and longitudinal 
studies in men and women. BMJ Open 2014;4:e004521



Image from xkcd
https://xkcd.com/1478/
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P-values from dentistry

Edwin Kagereki, Joseph Gakonyo and Hazel Simila. “Significance bias: an empirical evaluation of the oral health literature”. 
BMC Oral Health 2016 16:53





The law courts are no better
• P-values and statistical significance in US Courts of Appeal cases from 

2007 to 2017

• Only 1 in 5 interpretations were correct

• Typical quote: “However, these results were not statistically 
significant, so AIRE does not teach anything about the correlation 
between ramipril and stroke risk”

• https://osf.io/xhzr8/



BMJ 2018;361:k1479 “Biases in electronic health record data due to processes within the healthcare system: retrospective 
observational study” 

Image: Wikimedia Commons



What can we do?



Whole heap of other problems

Conflicts of interest

Outcome switching

Data reading 
errors (Excel!)

Poorly described 
methods

Terrible graphs 

Stepwise selection

Data quality

Poor image 
of statistics

Data dredging

Competing risks

Programming 
errors

SD vs SEM

Multiple 
comparisons

Sample size calculations



Reproducible research

• Use Rmarkdown

• Share data and code



Use a research checklist



Write protocols and 
analysis plans



Scrambling and blinding

Scrambled treatment Blinded treatment



Random audits of researchers

Smaldino PE, McElreath R. The natural selection of bad science. Open Science. 2016;3(9):160384+. doi:10.1098/rsos.160384.



Scrap league tables and the competitive culture

“no metric should be taken as a substitute for the actual reading of a 
paper in determining its quality.”

Orr & Orr “The Death of Socrates: Managerialism, metrics and bureaucratisation in universities” 2016 



http://www.aushsi.org.au/training/statistics-course/




