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The replication crisis in science is not the product of the publication of 
unreliable findings.

The publication of unreliable findings is unavoidable: as the saying goes, 
if we knew what we were doing, it would not be called research.

Rather, the replication crisis has arisen because unreliable findings are 
presented as reliable.

Amrhein, Gelman, Greenland, McShane 2019, PeerJ Preprints
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Point estimate: in the 4862 participants, 
wearing masks reduced the risk of 
infection by 18%

Confidence interval for the 'true' value in 
a larger population: the data were highly 
compatible with a 46% reduction to a
23% increase in risk of infection

P-value: the result was "not 
statistically significant" (P > 0.05)



Amrhein 2021, The role of science in the news (and elsewhere). ISI blog post







Results vary from study to study:
Single studies are not trustworthy, 
whether they are 'significant' or not.

Scientific generalization requires 
replication and meta-analysis 
including half of the studies that 
were not 'statistically significant'.

Studies investigating antibiotic 
prophylaxis compared with no 
treatment in colon surgery.
Analysed outcome: wound infection.
Ioannidis & Lau 1999

P > 0.05
P < 0.05
etc.

P > 0.05
P < 0.05



100 replicated psychological studies – Open Science Collaboration 2015, Science

Effect size inflation / Truth inflation

Usually only the largest effects will become significant
significant effect sizes are almost always biased upwards

P-values Effect sizes 

Original studies        Replications Original studies        Replications



Science suffers from overconfidentitis and dichotomania

1) Overconfidence in "significance" leads to overestimation of effects.

2) Overconfidence in "nonsignificance" leads to wrong conclusions
about "no effect" of a treatment or "no (side) effects" of drugs.

3) Overconfidence in results from single studies leads to the
(partly) wrong perception of a general replication crisis.

4) Relatively reliable conclusions can only be drawn using cumulative
evidence from multiple studies.



If you are a science writer / journalist / communicator

1) Write about single studies but make clear they are only snapshots.

2) The most "surprising" results are often the ones that are most likely
to be wrong.

3) If two studies have different outcomes, or one is "significant" and
the other is not, that does not necessarily mean they contradict
each other.

Often, a more reliable picture emerges by combining the studies.



If you are a science writer / journalist / communicator

4) Confront researchers with their own confidence intervals.

Tell them that all the values within their intervals
are highly compatible with their data.

Ask them what it would mean if the true value were at the upper or
lower limit of their interval, and whether they find this uncertainty
about the true effect size encouraging or worrisome.

If they answer by saying "but my results were significant",
show them the following quote:



"It seems to me that statistics is often sold as a sort of alchemy that 
transmutes randomness into certainty, an 'uncertainty laundering' that 
begins with data and concludes with success as measured by statistical 
significance. (...)

The solution is not to reform p-values or to replace them with some 
other statistical summary or threshold, but rather to move toward a 
greater acceptance of uncertainty and embracing of variation."

Andrew Gelman 2016, The American Statistician
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