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Box 1: The 20 ‘ìnappropriate’’ requests made by North
American researchers to their biostatisticians (from
[4]), by decreasing order of severity in the biostatisti-
cians’ opinion.

• Falsify the statistical significance (such as the P value) to
support a desired result.

• Change data to achieve the desired outcome.
• Remove or alter some data records (observations) to better

support the research hypothesis.
• Interpret the statistical findings on the basis of expectations,

not the actual results.
• Do not fully describe the treatment under study because pro-

tocol was not exactly followed.
• Ignore violations of assumptions because the results may

change to negative.
• Modify a measurement scale to achieve some desired

results, rather than adhering to the original scale as vali-
dated.

• Do not report the presence of key missing data that could
bias the results.

• Report power on the basis of a post hoc calculation, but make
it seem like an a priori statement.

• Request to not properly adjust for multiple testing when “a
priori, originally planned secondary outcomes” are shifted
to an “a posteriori primary outcome status”.

• Conduct too many  post hoc tests, but purposefully do not
adjust alpha levels to make results look more impressive
than they really are.

• Remove categories of a variable to report more favorable
results.

• Do not mention interim analyses to avoid “too much  testing”.
• Report results before data have been cleaned and validated.
• Do not discuss the duration of follow-up because it was

inconsistent.
• Stress only the significant findings, but underreport non-

significant ones.
• Do not report the model statistics (including effect size in

Anova or R2 in linear regression).
• Do not show the plot because it did not show an effect as
Suggestive”  and  “Significant”:
ou  can’t  always  get  what  you  want. .  .

For decades now in Medicine, and in the little world of Otorhi-
olarngology, the word “significant” has been the alpha and omega,
he be-all and end-all of statistical analysis in “fundamental” or just
clinical” research. This Holy Grail takes the form of a P value below

 0.05 threshold on statistical testing. Elbowing aside any notion of
linical relevance, the threshold bars the way to discussion, vali-
ates the study hypothesis and, above all, gives a green light for
esearch to go on (and the funding to come in...).

For several years, our biostatistician friends have been force-
ully arguing that a 0.05 threshold is not enough for a result to be

eaningfully “significant”, and that conducting medical research
n this basis creates confusion and is largely responsible for the
reproducibility crisis” that is costing society a fortune [1]. These
cientists advocate setting the significance threshold at P < 0.005,
ith P values between 0.05 and 0.005 being considered “sugges-

ive”, allowing research to continue under certain methodological
onditions [1,2]. An analysis of randomized clinical studies pub-
ished in 2017 in three renowned medical journals, the JAMA, Lancet
nd New England Journal of Medicine, performed by researchers in
he Health Sciences Center of the University of Oklahoma, found
hat almost a third of the studies with results considered signif-
cant at the 0.05 threshold would be merely “suggestive”, with P
etween 0.05 and 0.005, if this system were adopted by the medical
ommunity [2].

This shoddy use of statistics in medical articles, which some
ould not hesitate to call misuse [3], is compounded by another
henomenon that was  recently exposed: pressure exerted by
esearchers on the biostatisticians who work with (or is it “for”?)
hem, as revealed by a study based on responses to a question-
aire sent to more than 500 members of the American Statistical
ssociation [4]. The authors highlighted some 20 abuses in requests
ade by researchers to biostatisticians [4]. The four most common

evious requests were: deleting or altering data so as to back up
he study hypothesis, interpreting the statistical tests according
o expectations rather than the actual results, omitting key miss-
ng data that might bias the results, and failing to adhere to the
nitial hypothesis [4]. The study did not say how the biostatisti-
ians responded to these “inappropriate” requests; but it certainly
howed how much room for improvement there is in medical
esearchers’ training in methodology and ethics, going well beyond
he simple understanding of the “significant or “suggestive” sta-
us of a P value. This is all the more important as bad research
ractices set in very early in a scientific career. In Germany, an
rticle analyzing the prevalence of dubious research practices and

heir predictive factors, in a population of more than 200 students
nd recent graduates in psychology, stressed the role of the thesis
upervisor in developing their students’ critical faculties regarding
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strong as you had hoped.

malpractice and the will to perform quality research [5]. It was not
the students’ belief in the need to have “significant” results in order
to have a “good” study and/or get a good grade that correlated with

their perception or practices regarding “dubious” research; rather,
it was the feeling they had about their supervisor’s thoughts on the
matter that affected their behavior (Box 1).
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