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Table 1
p0 p1 N (c) Power (1-b)
Sample size calculations need to be adequate and
parsimonious
p0 p1 N (c) Power (1-b) Alpha (a)

0.87 0.98 a40 (39) 0.8095 0.0266

0.87 0.98 41 (40) 0.8023 0.0236

0.87 0.98 42 (41) 0.7950 0.0210

0.87 0.98 43 (42) 0.7876 0.0186

0.87 0.98 44 (43) 0.7803 0.0165

0.87 0.98 45 (44) 0.7729 0.0147

0.87 0.98 46 (45) 0.7655 0.0130

0.87 0.98 47 (45) 0.9323 0.0462

0.87 0.98 48 (46) 0.9288 0.0417

0.87 0.98 49 (47) 0.9252 0.0376

0.87 0.98 50 (48) 0.9216 0.0339

0.87 0.98 51 (49) 0.9179 0.0305

0.87 0.98 52 (50) 0.9141 0.0275

0.87 0.98 53 (51) 0.9102 0.0247

0.87 0.98 54 (52) 0.9063 0.0222

0.87 0.98 55 (53) 0.9023 0.0200

0.87 0.98 56 (54) 0.8982 0.0180

0.87 0.98 57 (55) 0.8941 0.0161

0.87 0.98 58 (55) 0.9711 0.0464

0.87 0.98 59 (56) 0.9695 0.0423

0.87 0.98 60 (57) 0.9678 0.0385

0.87 0.98 61 (58) 0.9661 0.0350

0.87 0.98 62 (59) 0.9643 0.0318

0.87 0.98 63 (60) 0.9625 0.0289

0.87 0.98 64 (61) 0.9606 0.0262

0.87 0.98 65 (62) 0.9586 0.0238

0.87 0.98 66 (63) 0.9566 0.0215

0.87 0.98 67 (64) 0.9546 0.0195

0.87 0.98 68 (64) 0.9882 0.0490

0.87 0.98 69 (65) 0.9875 0.0449

0.87 0.98 70 (66) 0.9868 0.0412

p0 and p1 are the probabilities to be compared; N is the sample
size calculated for a nominal significance value of 0.05, (c) is the cut-
off value, power and alpha are the power and statistical significance
functions of the exact binomial test.

a Indicates n1 and $ indicates n2. It should be noted that, from

n2 Z 47, n2 is not only greater than the required expected threshold of

0.80 but also that of 0.85. The power function would also be greater than

0.90, if there were not two values (56 and 57) whose corresponding power

values are slightly lower than 0.90 (0.8982 and 0.8941, which would actu-
Although the article of Flahault et al. [1] and the letter of
Chu and Cole [2] have been published long ago, we would
like to present our perspective on the topics they discussed
at the time. Flahault et al. [1] have the merit of having
introduced the exact sample size (s-size) calculation for
binomial tests in trials evaluating diagnostic tests; Chu
and Cole [2] proposed choosing the s-size (n2) for which
the power is always more than the prefixed threshold rather
than the smaller s-size (n1) calculated when the power first
exceeds the prefixed threshold. We would like to point out
that Cesana et al. [3] also showed this s-size calculation for
a statistical approach that combines the power of the statis-
tical test with the power of Clopper-Pearson’s confidence
interval (CI), and that it has long been implemented in
both s-size calculation statistical software such as PASS
[4] and general statistical software such as SAS [5]. The
saw-toothed behavior of the power (1-b) and significance
(a) functions of discrete distributions [3,6] is widely known
(see Table 1), and SAS [5] includes graphics that are
similar to those of Chu and Cole’s Figure 1 [2], which re-
quires a more sophisticated SAS code than the one reported
[2]. Chu and Cole’s proposal [2] has been supported by Ju-
lious and Campbell [7], who believed that PASS [4] was
wrong as the calculated s-size corresponds to n1, but we
have to disagree as ‘‘the number of subjects in a clinical
trial should always be large enough to provide a reliable
answer to the questions addressed’’ [8] and increasing an
s-size increase by ‘‘as much as 34% higher than n1’’ [2]
is not justified by reasonable statistical requirements.
Khan et al. [8] suggested accepting an ‘‘a-level or power,
not exactly equal to conventionally accepted levels’’ to
obtain a material s-size ‘‘reduction, particularly for studies
with say !50 patients.’’ It is also necessary to avoid an
overlarge increase in s-size due to an excessive need for
precision (as has been shown by Cesana and Antonelli)
[9], and the very desirable attempt to combine statistical
and clinical significance must be considered critically
because of such an increase [10] A moderate increase in
s-size may be justified in a ‘‘superiority trial’’ or to achieve
a satisfactory probability of obtaining both a statistically
significant result and the required precision such as the
width of the CI [5,9]. Although it is widely acknowledged
that exact statistical methods should generally be preferred
(particularly when exact P-values can be relatively easily
ally be rounded up to 0.90).
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computed), in the case of biomedical research involving hu-
man beings, it is crucial to satisfy the ethical requirements
of ensuring that the s-size is strictly related to the aims of
the study and therefore appropriately calculated in the
most parsimonious way. Finally, absolutely justified
approximated procedures generally requiring a smaller s-
size may be preferred, given the well-known conservative
nature of the binomial test and the unsatisfactory coverage
of Clopper-Pearson’s CI.
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Conflict of interest is not associated with positive
conclusions in toothpaste trials: a systematic
survey
Letter to the Editor

Conflict of interest (COI) is defined as divergence be-
tween individual’s private interests and professional
obligationsdwhether professional actions or decisions are
motivated by personal gain, such as direct financial relation-
ships, academic advancement, clinical revenue streams, or
community standing [1,2]. In a recent review, 70% of ran-
domized controlled trial (RCT) protocols reported a contract
on publication rights between industry and academic inves-
tigators; and in 86% of these, industry had the authority to
disapprove or review articles before journal publication
[3]. Many television commercials abound related to dentin
hypersensitivity (DH) toothpastes, prompting our interest.

As part of an ongoing systematic review and network
meta-analysis of desensitizing toothpaste trials to treat DH
(Prospero #CRD42018086815), we considered this potential
relationship by examining study characteristics, direction-
ality of conclusions, and industry funding associated with
COI. We developed search strategies and conducted elec-
tronic searches up to February 2018 inMedline, Embase, Co-
chrane Reviews, CENTRAL, ProQuest, Clinical Trials, and
the WHO International Clinical Trials Registry Platform.
Pairs of independent reviewers screened titles/abstracts,
selected full texts, and extracted data. We constructed multi-
variable logistic regression models for COI and positive con-
clusions. We included the following variables for the COI
model: sample size, percentage of females enrolled in the
study, year of publication, loss to follow-up, number or inter-
vention arms, time of follow, region, and conclusion. In the
model of positive conclusion, we included the same vari-
ables, additionally including reported funding.

We included 121 RCTs; the majority (70, 58%) was
judged as having COI and reported a positive conclusion
(82, 68%). Although the large majority of trials were funded
through dental industries (70, 58%) and government (8, 7%),
many (43, 36%) were unfunded or did not report funding.

In our multivariable model, studies with COI had larger
sample sizes andmore females enrolled (Table 1). In addition,
similar to other reviews, RCTs with larger samples were less
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