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Scientific reporting is a tricky business. Seemingly inno-
cent differences in the usage of common words can send
misleading messages. Journal editors should be your
advocates (we try), but it is important, as a thoughtful
reader, to fend for oneself.

Some incorrect word choices occur through simple
error, and some words have been misused so commonly for
so long that they may even be losing their original mean-
ings. But some words are misused purposefully, with the
intention of causing readers to mistake a low-horsepower
study for something more. Three of the most common
“offenders” are the words consecutive, prospective, and
significant.

Consecutive. The correct usage of this word describes the
enrollment into a study of all patients for a particular
diagnosis during a defined period of time. Used correctly,
the term conveys that selection bias did not affect the
decision of which patients to include. This is an important
idea, and it is precisely for this reason that misuse of this
word in clinical research is so troublesome.
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When consecutive is misused, it actually obscures the
effect of selection bias on the study in question. A report
describing “consecutive patients who received my novel
operation for ulnar-sided wrist pain” would allow me to
treat any number of patients in other ways, perhaps with
different procedures or even nonsurgically, and cherry-pick
the best participants, such as nonsmokers, or those with no
workers compensation claims, to receive my new tech-
nique. Using the word consecutive in this way distracts
readers from what might indeed be very selective inclusion
criteria, and this usage is likely to cause readers to over-
estimate the benefits of the treatment in question.

In my experience, this word rarely is used correctly in
orthopaedic research.

Prospective. A prospective study poses its questions
before any patients are enrolled or treated. Stated another
way, a prospective study begins, and its ethical review
takes place, before the clinical outcomes of interest have
occurred, and before any data are recorded.

By contrast—and this misuse is common—a study that
queries a prospectively maintained institutional database
for outcomes that have already occurred is a retrospective
study, not a prospective one. For many reasons, this dis-
tinction is not merely semantic. Such studies are prone to
data dredging; if I query a database for 60 endpoints at the
p < 0.05 level, pure chance alone would provide me with
about three findings that I could present as “statistically
significant,” but that significance could well be spurious
and misleading. In addition, the quality of the data col-
lection tends to be better in truly prospective studies, the
inclusion criteria tend to be clearer (and easier to maintain),
the questions more focused, and observer bias tends to be
less severe or at least easier to ascertain, as authors usually
have predefined who will assess the endpoints of interest.
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Retrospective studies remain the most common studies
in our literature, and I believe they have an important role
to play [2], but describing them as prospective is mis-
leading and harmful.

Significant. In its purest statistical sense, a finding is sig-
nificant when a statistical test rejects a claim of no
difference between groups, the null hypothesis, at a certain
level of probability, the p value. The p value estimates the
probability that an effect as extreme as that observed might
have occurred by chance only. Unfortunately, this term has
taken on a life of its own, one not intended by those who
first used it [3]. Using threshold values sometimes is simply
the wrong approach, and the topic is considerably more
nuanced than we generally appreciate [1]. But more
importantly, there are reasons—beyond deviation from the
original intent of the concept’s developers—that should
cause us to approach the topic of “significance” with great
caution.

Many clinicians are uncomfortable with the topic of
statistics. Because of that, having an authoritative-looking
threshold (the concept of significance) is embraceable, yet
it can cause us not to look as deeply as we should at
important, intuitive concepts that do not require a back-
ground in math or statistics. For example, most orthopaedic
studies are small, with borderline significance. In such
studies, if the outcome of even one or a few patients were
to differ, the “all-important” p value would transition from
significant to not. This is hardly the basis for sound clinical
decision-making. Conversely, in large studies, a low
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p value often distracts readers from the much more
important question of whether small observed differences
in effect size are clinically important, even if the differ-
ences are statistically significant. Finally, studies
sometimes indicate that one treatment resulted in scores
that were “higher, but not significantly higher,” and others
claim “a trend that approached significance.” View these
assertions with skepticism. They often violate the very
premise on which the significance tests the authors per-
formed are based, namely that the observed result should
not likely be the result of chance.

The less frequently the word significant is used in a
manuscript, the clearer that paper usually is.

Words matter, and the way we use them in scientific
reporting affects how we care for our patients.
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