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... those pesky p-values JAMA Feb 2019

Monash Feb 2020 2



Andromeda Trial Hernández et al. 2019

• comparing two treatments for septic shock
• randomized clinical trial

• estimated hazard ratio 0.75 [0.55, 1.02] after adjusting for confounders

• 2-sided p-value 0.06 34.9% vs 43.4% unadjusted

• Discussion: “ a peripheral perfusion-targeted resuscitation strategy
did not result in a significantly lower 28-day mortality
when compared with a lactate level-targeted strategy”

• Abstract: “Among patients with septic shock, a resuscitation strategy targeting
normalization of capillary refill time, compared with a strategy targeting serum
lactate levels, did not reduce all-cause 28-day mortality.”
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A recent timeline

• 2014: Basic and Applied Social Psychology published an editorial banning p-values
actually “null hypothesis significance testing”

• “prior to publication, authors will need to remove all vestiges of the NHSTP ...
p-values, ... , statements about ‘significant differences’ or lack thereof, and so on”

“confidence intervals are also banned”

• 2014: Nature published a News Feature by R. Nuzzo: “p-values, the gold standard of
statistical validity, are not as reliable as many scientists assume”

• 2016: American Statistical Association released a public statement on statistical
significance and p-values
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... a recent timeline 2016
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... a recent timeline 2017

• 2017: Another Nature
article p < 0.005

• Articles solicited for
special issue of
American Statistician
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... a recent timeline 2019

• 2019: American Statistician publishes
special issue 43 articles; 400 pages

• Editorial introduction advises “abandon
‘statistical significance’ ”

• Nature publishes a letter agreeing with this
• “we are not advocating a ban on P values,
confidence intervals or other statistical
measures – only that we should not treat them
categorically

• “This includes dichotomization as statistically
significant or not, as well as categorization
based on other statistical measures such as
Bayes factors.”
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Later that year 2019
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... a recent timeline Schachtman 2019

“Lawyers and judges pay close attention to standards, guidances, and consenus
statements from respected and recognized professional organizations.”

“Despite the fairly clear and careful statement of principles, legal actors did not take
long to misrepresent the ASA principles.” 2016

“distorted into strident assertions that statistical significance was unnecessary for
scientific conclusions.”
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... a recent timeline Mayo 2020

outlines a 2018 Supreme Court case appealing a conviction for wire fraud,
based on misleading investors Harkonen v. United States 13-180

the fraud centered on p-hacking the results of a Phase III trial of a drug
marketed by Harkonen

in the appeal “his defenders argued that the ASA guide provides compelling new
evidence that the scientific theory upon which petitioner’s conviction was based [that of
statistical significance testing] is demonstrably false”
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What to do? ASA Task Force

• report actual p-value, not “*”, p < 0.05, etc. to sensible number of decimal points

• supplement p-value with sample size, estimated power, etc.
• clarify ‘exploratory’ and ‘confirmatory’ p-values Spiegelhalter 2017

• report effect sizes and estimated standard errors
• report confidence intervals

• pre-register trials, specifying primary and secondary outcomes
• pre-specify data analysis NEJM

• provide a p-value function significance function

• or some analogous distribution Bayes posterior
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