Statistical significance

From: Key Concepts for assessing claims about treatment effects and making well-informed
treatment choices (Version 2022)

2.4d Be cautious of results reported as “statistically significant” or “non-
significant”.

Explanation

“Statistical significance may be confused with “importance”. The cut-off for considering a result as
statistically significant is arbitrary, and statistically non-significant results can be either informative
(showing that it is very unlikely that a treatment has an important effect) or inconclusive (showing
that the relative effects of the treatments compared are uncertain).

For example, two studies of a possible adverse effect of anti-inflammatory drugs on the risk of heart
rhythm abnormalities (atrial fibrillation) were reported as having had “statistically nonsignificant”
results [Schmidt 2014]. The authors of one of the articles concluded that exposure to the drugs was
“not associated” with an increased risk and that the results stood in contrast to those from an earlier
study with a “statistically significant” result. However, the effect estimates were the same for the
two studies: a risk ratio of 1.2 (that is, a 20% relative increase). The earlier study was simply more
precise, as indicated by the narrower confidence interval in the figure below. Concluding that the
results of the second study showed “no association” was misleading, considering that the confidence
interval ranged from a 3% decrease in risk to a 48% increase. It is also misleading to conclude that
the results were in contrast with the earlier study that had an identical observed effect. Yet,
misleading interpretations like this, which are based on an arbitrary cut-off for “statistical
significance” are common.
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Basis for this concept

The arbitrariness of a cut-off for “statistical significance is illustrated in the figure below. The results
of the two studies are almost identical. Yet, Study 1 is “statistically significant” and Study 2 is
“statistically nonsignificant”.


https://zenodo.org/doi/10.5281/zenodo.6611931
https://zenodo.org/doi/10.5281/zenodo.6611931

Study 1 (“significant”) —@—| P=0.49

Study 2 (“nonsignificant”)——@— P=0.51

Favours treatment ~——— Favours comparison

@oualayip oN

In addition to being arbitrary, “significant” and “important” are synonyms, and statistical significance
is often confused with importance, especially when “significant” is not prefaced by “statistically”.
Statistical significance does not convey any information about the size of the effect. A “statistically
significant” effect may or may not be important. Similarly, an observed effect that is “statistically
nonsignificant” may or may not be important, and the results may or may not rule out an important

effect (see Concept 2.3d).

Systematic reviews have found that the reporting and interpretation of randomized trials with
“statistically nonsignificant” findings was frequently inconsistent with the results and biased
[Boutron 2010 (SR)], with some authors supporting treatments despite evidence that they might be
ineffective or harmful [Hewitt 2008 (RS)], while over half inappropriately interpreted “statistically
nonsignificant” results as indicating no effect [Freiman 1978 (RS), Gates 2019 (RS)]. On the other
hand, reports of findings that were marginally “statistically significant (p-values between 0.01 and
0.10) commonly failed to convey uncertainty when describing the results and often conveyed them
as definitively demonstrating an effect” [Rubinstein 2019 (SR)]. In addition, results that are
“statistically significant” are more likely to be reported in abstracts compared to the corresponding
full text [Assem 2017 (SR), Boutron 2010 (SR), Chavalarias 2016 (SR), Ginsel 2015 (SR), Gagtzsche 2006
(SR)], whereas, “statistically nonsignificant results may not be reported at all” (see Concept 2.2b).

Implications

Claims that results were ‘significant’ or ‘non-significant’ usually mean that they were ‘statistically
significant’ or ‘statistically non-significant’. This is not the same as ‘important’ or ‘not important’. Do
not be misled by such claims.
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