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Why say “statistically significant” rather than just “significant”
—a plea to rid the medical literature of linguistic ambiguity
(a secondary publication)
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As scientists and academics, we teach, conduct research and
write scientific research papers (1). Whenever we try to
determine whether an outcome, an exposure, or a difference
between two or more variables, is meaningful, we perform
a statistical test to determine the probability of our finding
being due just to chance, or, of our finding having the
property of being “statistically significant”, using the “P
value”, or some alternative such as confidence, credibility,
or prediction intervals.

The word “significant” in relation to statistical testing
seems to have been first employed by the British economist
and statistician Francis Edgeworth in the 1880’ (2).
Edgeworth used the word “significant” to mean “signifying”
something causal and not accidental. In Ronald Fisher’s
famous description of the “tea test” (3), he stated that an
outcome of an experiment “signified” or could help to
interpret a result. Widely used thereafter by Karl Pearson
and his mentees, slowly, but steadily, the statistical meaning
of “significant” shifted and both the word “significant” and

P values have—incorrectly—become synonymous with
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“important” (4).

All too frequently, writers of scientific papers omit the
adjective or adverb “statistical” or “statistically”, respectively,
and we see a sentence with the word “significant”, standing
alone. Our hypothesis is that stating that an outcome or a
difference is “significant” without the modifier “statistically”
is lexicographically incorrect and misleading because of the
linguistic ambiguity created by the double meaning in the
word “significant”.

There are two reasons why “statistical” or “statistically”
should always be used with the words “significance” or
“significant” in scientific papers. The first is that the P
value corresponds to the result of a test—a statistical test.
The P value is not a probability of something being true,
or important, or a property or characteristic of the effect or
population being studied. Assimilated to be the probability
that the result (or difference) is not due to chance, statistical
significance means, more scientifically speaking, if the “null
hypothesis” (there really is no difference) is true, there is
a low probability (usually set at 0.05 or less) of obtaining a
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result (or difference) that large or larger. Whether we use P
values or some alternative, the significance that we want to
highlight is statistical significance.

The second is that confusion arises when writers
omit “statistical”/“statistically”, thinking that everyone
knows what they mean, i.e., “significant” in the
statistical vernacular. However, without the modifier
“statistical”/“statistically”, linguistic ambiguity of the word
“significant” automatically and unconsciously invades the
mind of the reader, who all too often takes the short cut of
interpreting the result or difference as a characteristic, or an
absolute, resulting from causality and sound methodology,
whether a test, or even a P value, was provided or not.
Indeed, the definition of the word “significant” as “being
important” or “proven” is inevitably what the reader retains
subconsciously when reading the word “significant” alone.

While we are aware of the arguments against the use of P
values altogether, the current medical literature is not ready
for change, at least, not in the near future: the phraseology
concerning “statistical significance” is not going to
disappear for many years to come.

Consequently, we would like to strongly suggest avoiding
the use of the words “significant”, “significantly”, or
“significance” in medical writing other than to designate
“statistical significance”, and to prevent any possible
confusion, the modifier, “statistical” or “statistically” should
always be attached.
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