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Question for You
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http://brilliantmaps.com/2016-county-election-map/

http://brilliantmaps.com/2016-county-election-map/


More Questions
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Real Worries!
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http://www.economist.com/news/briefing/21588057-scientists-think-science-self-correcting-alarming-degree-it-not-trouble

http://www.economist.com/news/briefing/21588057-scientists-think-science-self-correcting-alarming-degree-it-not-trouble


Other Perspectives
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https://fivethirtyeight.com/features/science-isnt-broken/#part1
https://projects.fivethirtyeight.com/p-hacking/

https://fivethirtyeight.com/features/science-isnt-broken/#part1
https://projects.fivethirtyeight.com/p-hacking/
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Goes Further Back
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PLoS Medicine 2005;2:e124
Atlantic Magazine, November 2010



Inherent Problems
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“For most study designs and settings, it is more likely for 
a research claim to be false than true.”

• Smaller studies
• Smaller effect size
• Greater number of tested relationships
• Flexibility in designs and definitions
• Financial interests and fads

PLoS Medicine 2005;2:e124



Likelihood of “Truth”

Study Design Likelihood to be “True”

Well-powered RCT; no bias; 1:1 pre-study odds 85%

Meta-analysis of underpowered trials 41%

Underpowered, well-done phase 1 or 2 RCT 23%

Adequately powered observational study 20%

Underpowered observational study 12%

Discovery-oriented, massive testing < 1%
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PLoS Medicine 2005;2:e124



NIH Worries
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“… At a mininum studies should report on sample-size 
estimation, whether and how animals were randomized, 
whether investigators were blind to the treatment, and the 
handling of data.”

Landis SC et al.  Nature 2012;490:187-191



“Power Failure”
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“What is particularly striking is the inefficiency of a continued 
reliance on small sample sizes. … Low power has an 
ethical dimention – unreliable research is inefficient and 
wasterful.  This applies to both human and animal 
research."

Button KS et al.  Nature Reviews Neuroscience.  2013;14:365-76



Beginning to Be Recognized
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Cressey D.  Nature 2015;520:271-2



NIH Steps
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Nature.  2014;505:612-13



Key Components
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https://grants.nih.gov/reproducibility/index.htm

https://grants.nih.gov/reproducibility/index.htm
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https://grants.nih.gov/reproducibility/documents/grant-guideline.pdf

https://grants.nih.gov/reproducibility/documents/grant-guideline.pdf


Special Steps with Clinical Trials
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• Dedicated FOAs
• Special review criteria
• GCP Training
• Single IRB
• Required registration, reporting
• NIH-wide oversight system

JAMA 2016 (online pub September 16, 2016)



Many Stakeholders
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Science.  2014;346:679



Elsewhere

20

http://jointmathematicsmeetings.org/meetings/national/jmm2017/2180_invspeakers#holm2
Thanks to Dr. Jonathan Rosenberg 

http://jointmathematicsmeetings.org/meetings/national/jmm2017/2180_invspeakers#holm2


Holmes’ Best Practices

• Publish protocol, code, and data
• Divide exploration, confirmation
• Honesty

– Secret data dredging
– Data dropping
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http://jointmathematicsmeetings.org/meetings/national/jmm2017/2180_invspeakers#holm2

http://jointmathematicsmeetings.org/meetings/national/jmm2017/2180_invspeakers#holm2


Appreciate Your Help With Communications
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Science 2014;346:1452-3
https://www.gbsi.org/event/asilomar/
FASEBJ.  2016;30:519-24 

https://www.gbsi.org/event/asilomar/


Closing Thoughts

• Deep-seated cognitive biases
– Belief in small numbers, neglect of priors
– Missing regression to the mean, confounders
– Principles of experimental design, reporting
– The problem of multiplicity

• Multi-stakeholder strategy key
• Evaluation ongoing 
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Kahneman D.   Farrar, Straus, and Giroux. 2011
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