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Dear Editor,
We appreciated the article by Filippini and Vinceti [1]. It 
highlights one of the most important recent changes in 
scientific methodology: the role of “statistical significance” 
“in the establishment of causal relations in science, including 
toxicology and biomedical sciences […] psychological and 
economic research” [1]. The authors claim that “a complete 
demise of this simplistic approach appears fully justified 
in both public law and health risk assessment in favour of 
a more challenging but methodologically correct method 
based on the comprehensive assessment of the strengths and 
limitations of all the available evidence” and they stress that 
“statistical significance testing has been the pillar and the 
tenet of risk assessment and biostatistics for decades” [1].
When studying causal relations between two variables 
in a population, for instance between a possible 
cancerogenic agent and cancer, the best method is to 
study the entire population. This allows us to calculate 
the relative risk (RR) related to the exposure, comparing 
the absolute risk of cancer in the population exposed to 
the possible cancerogenic agent and the absolute risk of 
cancer in the population not exposed to this agent. 
When the population is large, it is not always possible to 
study the entire population, so we have to calculate the 
relative risk of cancer by comparing the absolute risk of 
cancer in a population sample exposed to the possible 
cancerogenic agent and in a population sample not 
exposed to this agent. In so doing, we obtain a relative 
risk (RR), for instance RR  =  3, meaning that in the 
sample studied, the frequency of cancer is three times 
more frequent in the sample exposed to the agent. 
Is this relative risk representative of the population or 
is this result related to population sampling? In other 
words, is this result due to the sampling variation around 
the true value or could it be representative of the true 
value in the population?
“Statistical significance” is a way to try to answer this 
question. 
It starts from the hypothesis (the so‑called “null 
hypothesis”) that in the population there is no relation 
between the two variables considered (the possible 
cancerogenic agent and the cancer, i.e. that the 
RR = 1 and that the possible cancerogenic agent is not 
cancerogenic). If this hypothesis is true, what is the 

probability (p‑value) of obtaining a result, such as the 
one observed in the population sample (RR:3) or more 
distant from the above hypothesis?
If this probability is low, traditionally  <  0.05 (<  5%), 
the hypothesis that the real value of relative risk in the 
population is 1, that is, that the result observed (RR = 3) 
is due to sampling variability, is not considered a valid 
explanation, the “null hypothesis” is refused, and the 
result (RR = 3) is considered “statistically significant”. 
Conversely, if the p‑value is > 0.05, the hypothesis that 
the real value in the population is 1, i.e. that the sampling 
variability is a valid explanation of the observed result, 
it is “not refused” and the observed result is considered 
“not statistically significant”.
It has been proposed to replace the term “significance” 
with “compatibility” and “significance” test with 
“hypothesis” test, in order to emphasise that hypothesis 
tests evaluate the compatibility between a hypothesis 
or a model and observed data  [2, 3]. Specifically, it is 
important to report that: if the test’s hypothesis is true, 
the probability to obtain results, that are equally or less 
compatible with (or equally or more distant from) the 
above hypothesis than those observed, is p.
We would like to make two observations about the 
proposal of the authors and many scientists to abandon 
the use of “statistical significance” [4].
First, “statistical significance”, as defined in relation to null 
hypothesis statistical testing, has been proposed to prevent 
false positive results, that is, considering that there is an 
association between two variables studied in a population 
sample, when this association is absent in the population 
and the result observed in the population sample is due to 
sampling fluctuation around the true value. Therefore, we 
have to be aware that completely abandoning “statistical 
significance” may lead to an increase in false positive 
results  [5] and to a decrease in false negative results. 
Anyway, the best method to prevent false positive and false 
negative results is to increase the sample size. Increasing 
the sample size decreases the probability of refusing a 
result when that result is true and decreases the probability 
of not refusing a result when it is false. 
“How feasible is it to abandon statistical 
significance?”  [6]. It is feasible by simply reporting 
the results of clinical trials as relative and absolute risk 
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between the treated group and the untreated group, 
without doing the hypothesis test. These results, if derived 
from well‑designed trials (e.g. prospective double‑blind 
randomized trial between two homogeneous groups) 
“count as evidence”  [5] of association between two 
variables in a population. The only way to determine 
whether a result is due to sample variability is to repeat 
the trial and to increase the sample size. 
Secondly, the American Statistical Association (ASA) 
released a statement on statistical significance in 2016 
which states that statistical significance “is not equivalent 
to scientific, human, or economic significance”  [7], 
meaning that a scientific result may be important or 
“significant”, even if it is not “statistically significant”. 
We want to stress the importance of this concept, 
because, in patient‑centred medicine, the patient 
must be put at the centre of the decision‑making 
process. The patient must decide if a scientific result is 
significant for him/her, considering his/her needs and 
values. Similarly, in a decision‑making process, we 
have to put the decision‑maker (e.g., a public health 
agency) at the centre of the decision‑making process. 
The use of “statistical significance”, as a means to 
decide if a result is scientifically important or not, 
does not put the decision‑maker at the centre of the 
decision‑making process, because the test discriminates 
between significant and non‑significant results before 
the evaluation of the decision‑maker. This implies 
that reporting the results of a scientific study, without 
classifying them as “statistically significant or not 
statistically significant”, may put the decision‑maker at 
the centre of the decision‑making process, promoting 
patient‑centred medicine [8]. 
The signatories of the petition for retiring statistical 
significance  [4] were asked about their intentions: 
specifically, about how likely they are to use the concept 
of “statistical significance” in their future publications [5]. 
Forty‑two percent declared they are neutral or likely to 
use it in future publications, and 58% declared that they 
expect to never to use it again or they said it would be 
unlikely they would use it in future publications. The use 
of hypothesis testing in publications depends on several 
factors, first of all on the editor’s willingness to accept 
both studies in which it is used and studies in which the 
hypothesis test is not used. We agree that it is important to 
“promote more education among researchers and users of 
scientific evidence”  [6] about statistical significance. At 
the same time, we agree with ASA, that it is important to 
“open a fresh discussion and draw renewed and vigorous 
attention to changing the practice of science” [7].
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