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Dear Editor,

Our longstanding interest in neuromuscular fatigue led us to
retrieve the paper by Mira et al. (2018). This interest turned
to dismay after reading the abstract:

“[...]RESULTS. Time to EXH was longer in POST yg¢
than PRE (34 +5 vs. 27 +4 min, P<0.001), and
POSTyg, tended to be longer than PRE (30 + 6 min,
P=0.053).[...] AtEXH, MVC and Db, ;,, were simi-
larly reduced in all sessions (—37 to —42% and — 30 to
—37%, respectively). Db, tended to be less depressed
in POST,zg than PRE (=40+9 vs. —48+16%,
P =0.050) and in POSTgg; than PRE (-39 +9%,
P=0.071). P, decreased similarly in POST, g5 and
PRE (=524 16 vs. — 54 +16%), but POSTg, tended
to be less depressed than PRE (—48 +4%, P=0.075).
CONCLUSIONS: This study confirms fatigue attenu-
ation at isotime after training.[...]” (our emphasis)

Specifically, we were struck by the four non-significant
p-values interpreted as scientifically meaningful.

As researchers, we have been conditioned to celebrate
when our p-values align with our stated hypotheses. How-
ever, when p-values fall short of the mark, some researchers
choose to spin their results (Diong et al. 2018). Unfortu-
nately, this is a slippery slope that is difficult to navigate.
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While Mira et al. (2018) imply their results associated with
p=0.05, p=0.053, p=0.071 and p=0.075 are scientifically
important, the Results section includes the following:

“However, the % VO, at which GET and RCP
occurred were not different between pre and post-
training (P=0.087 and P=0.308, respectively).”

The discussion goes on to report:

“Pt was less depressed in POST gg than in PRE from
25% TTEpgg, which suggests attenuation of excita-
tion—contraction coupling (ECC) failure. Db, also
displayed a lower depression in POST,pg vs. PRE,
although this did not reach statistical significance
(interaction effect, P=0.093).”

It has been said that interpreting p-values just above a
chosen threshold as statistical trends is inappropriate and
actively misleading because more often than not, collect-
ing additional data renders these trends statistically non-
significant (Wood et al. 2014). Mira et al. (2018) go one
step further and cherry-pick trends that suit their narrative.
Nevertheless, the weakness of the evidence generated from
such flexibility often reveals itself when trying to discuss
such results:

“Although our findings corroborate the first hypothesis
and POSTgg, tended to be longer than PRE [...]”
“TTE tended to be longer in POSTgg; than in PRE,
which is somehow in agreement with our hypothesis.”
“Although not significantly, MVC and Pt also showed
higher values at rest post-training.”

“Db,, and Pt tended to be less depressed in POSTgy;,
than PRE. As TTE also only tended to be prolonged in
POS+gg; , this suggests that training tended to attenuate
peripheral fatigue at EXH for a slightly higher power
output and exercise duration.” (our emphasis)

Spin is not new to science. In fact, its incidence is
increasing (Boutron and Ravaud 2018). At the same time,
there is vigorous debate as to whether the p-value and null
hypothesis significance testing should be revisited or retired
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(Wasserstein et al. 2019). Regardless of whether one follows
this debate, no statistician or statistical textbook has ever
recommended such flexible interpretations of p-values.
Research results should be reported and interpreted care-
fully, with a focus on the size and certainty of studied effects
rather than their fickle p-values (Wasserstein et al. 2019).
The fact that this paper was approved by eight authors, 23
reviewers and 1 editor highlights the endemic nature of the
problem. We hope that highlighting the statistical reporting
and spin present in Mira et al. (2018) incites a healthy dis-
cussion at the European Journal of Applied Physiology on
ways to improve research reporting and scientific thinking.
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