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In a superiority study, the authors hypothesize that one
study is superior to another — i.e. A is superior to B.
When there is a statistically significant difference be-
tween the studies (usually defined as P<0.05), superiority
of one study has been demonstrated. When there is not a
statistically significant difference between the studies
(P>0.05), this does not necessarily indicate that the two
studies are equivalent (A is equivalent to B or A is non-
inferior to B) or that the opposite result is true (B is
superior to A). Rather, it simply indicates that superiority
was not demonstrated. Failure to demonstrate superiority
could indicate one of two things: (1) the result is correct
(A is truly not superior to B) and/or (2) the study lacked
sufficient power/sample size (we don’t know whether A
is superior to B).

To demonstrate equivalency or non-inferiority, it is re-
quired to define what the acceptable difference between the
studies is for the two studies to be considered equivalent and
to do a power analysis/sample size calculation to determine
the number of subjects necessary to demonstrate that there is
no statistical significance between the study results [1]. The
study must then include a sufficient number of patients as
determined by the power analysis/sample size calculation. If
the sample size is limited, the power of the study can be in-
creased by requiring replicated reads of the diagnostic test,
such as by having multiple radiology readers independently
interpreting the diagnostic tests.

In this issue of Pediatric Radiology, May et al. [2] investi-
gated scientific abstracts from the 2016 International Pediatric
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Radiology Conjoint Meeting and Exhibition (IPR) relative to
study design and appropriateness of conclusions. Alarmingly,
they found a prevalence of false inference of study non-
inferiority from what they determined to be superiority stud-
ies. According to May et al. [2], of the 194 abstracts presented
at IPR 2016, 112 studies were of diagnostic accuracy compar-
ing 2 or more diagnostic modalities, and 36 of these abstracts
made “unfounded inferences of equivalence or similarity in
diagnostic imaging performance.”

May et al. [2] used the 2016 IPR abstracts as a conve-
nience sample, albeit highly relevant to our profession of
pediatric radiology. Assuredly, their results are not specif-
ic to the 2016 IPR meeting nor are they specific to the
field of pediatric radiology. However, this is a common
challenge when studying pediatric pathology because pa-
tient numbers in diseases of childhood are typically small-
er as compared to adult diseases such as heart disease,
diabetes and adult malignancies.

Study design is very important. Investigators need to con-
sider the construct of their study (i.e. superiority vs. non-infe-
riority), what their required sample size is to reach statistical
significance and what valid conclusions can be reached from
the study, as constructed and with sample size studied. In
assessing results and reaching conclusions, word choice is
highly important. Failure to demonstrate superiority does not
necessarily mean demonstration of equivalency or non-
inferiority unless the sample size is sufficient to have done
so. Certainly, there is no intent of investigators to deceive
but naively chosen words might infer conclusions that are
not substantiated.

Finally, a comment on meeting abstracts is necessary.
As alluded to here, any scientific study should include a
power analysis/sample size calculation to determine the
adequacy of the patient population to reach statistically
significant conclusions. Sample size calculation should
be included in a meeting presentation. Sample size calcu-
lation should be included in a published paper. However,
should sample size calculations be required in scientific
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abstracts for professional meetings such as the Society for
Pediatric Radiology (SPR), as May et al. [2] suggest? If
there is space, including sample size calculation in a
meeting abstract is definitely useful. But space is limited.
Abstracts are a concise description of the study and by
necessity lack in detail. Abstracts are bounded by word
or character limits. CONSORT (consolidated standards of
reporting trials) [3] and STARD (standards for reporting
of diagnostic accuracy) [4] checklists for scientific meet-
ing abstracts do NOT include sample size calculation.
Neither the SPR [5], nor the Radiological Society of
North America (RSNA) [6], American Roentgen Ray
Society (ARRS) [7], American Institute of Ultrasound in
Medicine (AIUM) [8], American Association of
Physicists in Medicine (AAPM) [9] or International
Society for Magnetic Resonance in Medicine (ISMRM)
[10] make note of a requirement of including sample size
in their instructions for preparation of submitted abstracts.

Without advanced training in study design, these concepts
(superiority vs. non-inferiority and implications of statistical
significance and proper conclusions) are difficult to grasp.
This would be an excellent topic for an educational review
in print or at the SPR annual meeting.
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