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Abstract

Background The sample size calculation for a randomized controlled trial (RCT) should make sure that
a statistically significant and clinically relevant difference can be detected with a high probability. To
make sure that readers of an RCT can critically judge whether the assumptions for the sample size

calculation were realistic, a number of specific sub-items should be reported.

Methods In this mini-review the frequency of adequate reporting of sample size specific sub-items was
assessed from surgical RCTs that were published in leading general surgical journals in 2017. Sub-
items from the CONSORT (CONsolidated Standards for Reporting Trials) and also from the SPIRIT

(Standard Protocol ltems: Recommendations for Interventional Trials) Statement were considered.

Results A total of 85 relevant RCTs were identified over PubMed. The overall adequate reporting of the
sample size according to CONSORT was 53% (45 of 85). When considering additional sub-items from
the SPIRIT Statement, which are not explicitly requested by the CONSORT Statement, the adherence

dropped to 12% (10 of 85).

Conclusion The adherence in reporting the sample size sub-items from the CONSORT Statement was
moderate among surgical RCTs. It is crucial that surgeons who plan and conduct RCTs are aware of

these sub-items.
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Introduction

Randomized controlled trials (RCT) provide the most reliable evidence when a medical intervention is
assessed [1]. It is crucial that the most important items are adequately reported, so that readers (e.g.
clinicians, researchers, patients, policy makers) can adequately judge the quality of a published RCT..
Most medical journals endorse the CONsolidated Standards for Reporting Trials (CONSORT)
Statement which was designed to improve the quality of reporting in RCTs [2]. The implementation of
the CONSORT Statement did lead to a certain improvement in adequate reporting. However, room for
improvement remained [3]. RCTs assessing non-pharmacological interventions are associated with
lower reporting quality when considering the CONSORT items [4]. Nagendran and colleagues published
in 2013 that the adequate reporting in surgical studies is in general poor [5]. Reasons that adequate
reporting is unsatisfying might be that some authors perceive the checklist containing 25 items as a
barrier or might not be aware which specific sub-items need to be reported [6]. For example the sample
CONSORT item 7a “How sample size was determined” is crucial to make sure that the sample size is
large enough to have a high probability of finding a statistically significant difference [2]. Stating for
example that an intervention shows no effect is problematic when the study was not adequately powered
to reveal such an effect [7]. To adequately report this item a sample size description should include,
according to the CONSORT explanation and elaboration paper, “(1) the estimated outcomes in each
group (which implies the clinically important target difference between the intervention groups); (2) the
a (type 1) error level; (3) the statistical power (or the B (type Il) error level); and (4), for continuous
outcomes, the standard deviation of the measurements”.[2] Additionally, the primary outcome should be
mentioned and, obviously, the sample size (total and per treatment arm). The SPIRIT Standard Protocol
ltems: Recommendations for Interventional Trials (SPIRIT) Statement [8], which is the reporting
guideline for study protocols for clinical trials, was published after the last CONSORT update. The
SPIRIT Statement lists the following additionally 3 crucial sub-items for the adequate reporting of the
sample size: (1) the rational (e.g. reference) for each of the assumed outcome values; (2) the statistical
test used; and (3) adjustment for missing data (Table 1). This short report has the intention to raise
awareness for all the aforementioned sub-items. Therefore, the proportion of adequate reported sub-
items (according to CONSORT as well as SPIRIT) for the “sample size item” was assessed in surgical

randomized controlled trials.
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Methods

PubMed was searched from the 1.1.2017 until the 31.12.2017 for any surgical RCTs in the five general
surgical journals with the highest impact factor (i.e. Annals of surgery, JAMA surgery, The British journal
of surgery, Journal of the American College of Surgeons, and Surgery; according to the Thomson
Reuters InCites Journal Citation Reports; search strategy within the Appendix). Included were RCTs
presenting results on the primary outcome. Excluded were studies which were clearly labeled as pilot

or feasibility studies and studies that performed additional, secondary analyses on an RCT.

From the included studies the following general characteristics were extracted: The study hypothesis
(i.e. superiority, non-inferiority), if the planned sample size was mentioned at all, and whether the sample
size derived statistically or was justified with another rational. The adequate reporting was checked for
the following sub-items: reporting of the primary outcome in the sample size calculation, the estimated
outcome in each group, the type | error, the statistical power (type Il error), the standard deviation for
the measurement (only for continuous outcomes), the total (and per group) planned sample size, the
rational for the assumed outcome values in each arm, if the statistical test for the sample size calculation
was provided, and adjustment for missing data. If an RCT did not mention at all a rational for the sample
size calculation, it was assessed if the study refers to a study protocol. When a clear reference to a
study protocol was found, this document was used to assess the aforementioned sub-items. The
proportion of adequate reporting for each sub-item was calculated. Additionally, it was assessed if the
item “sample size” was adequately reported (i.e. all applicable sub-items adequately reported) according

to CONSORT [2] and SPIRIT [8] Statements.

Results

A total of 217 potentially relevant articles was found on PubMed. Based on titles, abstracts and full text
132 articles were excluded (Figure 1a). The 85 included RCTs were published in The British journal of
surgery (n=30; 35%), Annals of surgery (n=27; 32%), Surgery (n=11; 13%), Journal of the American
College of Surgeons (n=10; 12%), and JAMA surgery (n=7; 8%). A superiority-hypothesis was tested in
66 RCTs, while 14 tested for non-inferiority, and 2 had a superiority and non-inferiority hypothesis. In 3
RCTs it was unclear what the hypothesis was. Out of the 85 included RCTs 9 (11%) did not mention the
planned sample size in the published paper at all. Two of these 9 RCTs mentioned explicitly a study

protocol which contained a sample size calculations. The assessment of the reporting of all items and



100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

sub-items was conducted under the considerations of these 2 study protocols. All sample sizes which
were mentioned (n=78) derived statistically. The primary outcome in the sample size was reported in 73
out of the 85 RCTs (86%) and the assumed values in each group in 54 (64%) RCTs (Figure 1b). The
type | error and the type Il error (power) were reported in 75 (88%) and 77 (91%) RCTs, respectively.
The standard deviation was reported in 18 (46%) out of 39 RCTs (46 RCTs did not report a continuous
outcome, Figure 1b). The total and per group planned sample size was reported in 76 (89%) of the
included RCTs. The overall adequate reporting of the item “sample size” according to the descriptions
in the CONSORT explanation and elaboration paper [2] was 54% (45 of 85 RCTs). The adherence to
the additional 3 sub-items from the SPIRIT explanation and elaboration paper [8] were the following: 44
(54%) reported the rational for the assumed values, 31 (36%) described the statistical test used for the
sample size, and 37 out of 73 (51%) reported, if they adjusted the sample size for missing data. 12
RCTs assessed primary endpoints for which the loss of follow up was judged as highly unlikely (e.g.
length of hospital stay, intraoperative blood loss). The overall adequate reporting of the item “sample
size” according to the descriptions in the SPIRIT explanation and elaboration paper [8] was 12% (10 of

85 RCTS).

Discussion

This short report indicates that 53% (45 of 85) of surgical RCTs reported the sample size adequately.
This result is between the proportion of adherence found by Nagendran et al. [5], (6%; 3 of 54) and a
recently published study by Limb and colleagues (76.3%; 119 of 156).[9] Both of these studies did not
present an assessments of sub-items. The more recently published SPIRIT Statement is for study
protocols for clinical trials. When considering the SPIRIT items, the adequate reporting of the item
“sample size” dropped to 12%. Even though the SPIRIT Statement is not intended for the reporting of
published RCTs, the sub-items listed for the sample size are also relevant and applicable for published
RCTs. It might be possible that these sub-items will also be included in an updated version of the
CONSORT Statement. In the assessed surgical trials, these SPIRIT sub-items seemed to be less often
reported. For example, the adjustment for missing data is crucial to make sure that the RCT is not
underpowered due to a high number of loss of follow-up. Furthermore, also a rational for the assumed
values (e.g. data from observational studies, internal unpublished data, data from pilot studies) should

be given. This should avoid that unrealistic large effects are assumed to conduct an RCT with a relatively
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small sample size. In reality “small but clinically meaningful true differences are much more likely than
large differences to exist, but large trials are required to detect them” [2]. An assessment by Ahmed Al
and colleagues showed that approximately one third of surgical trials are underpowered to detect a
clinically significant difference and that there was no improvement over time [10]. Conducting a trial and
randomizing patients to different intervention with a low chance of detecting a difference (in case such
a difference exists) is unethical, a waste of resources and should be avoided. Instead, investigators

could try to include multiple study sites, so that an adequate sample size could be achieved.

This mini-review has the following limitations which are worth mentioning. First, data extraction was not
conducted in duplicate. It is therefore likely that some items were judged incorrectly. However, it seems
unlikely that the overall message of this article would have changed if data was extracted in duplicate.
Second, the CONSORT extension for non-pharmacologic trials requests that, when relevant, “details of
whether and how the clustering by care providers or centers was addressed” [11]. To assess if this sub-
item would have been applicable would have required expert knowledge about the specific surgical
interventions tested in the different RCTs. It is likely that the overall adherence would have further

decreased when this item would have been assessed.

In conclusion, the adherence in reporting to the sample size sub-items from the CONSORT Statement
was moderate among surgical RCTs. Room for improvement exists especially in reporting the assumed
values in each treatment arm. Furthermore, other important aspects of the sample size which are only
requested by the SPIRIT Statement were less frequently reported. It is crucial that surgeons who plan
and conduct RCTs are aware of these sub-items. Journals can play a vital role in this process by

requesting those sub-items in published RCTs as well as in published protocols.
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Figure Legend:

Figure 1: Study selection of randomized controlled trials from general surgical journals (A), and the assessment of adequate reporting of the

sample size and its relevant sub-items (B).
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Table 1: List of all the sub-items that should be included in the description of the sample size
according to the CONSORT (Consolidated Standards of Reporting Trials) and SPIRIT
(Standard Protocol ltems: Recommendations for Interventional Trials) explanation and

elaboration papers [2, 8].

Reporting guideline

Listed sub-items that should be considered

CONSORT (item 7a)

SPIRIT* (item 14)

“The primary outcome on which the calculation was based” [2]
“The estimated outcomes in each group (which implies the
clinically important target difference between the intervention
groups)” [2]

The a (type I) error level

The statistical power (also called B or type Il error level)

“For continuous outcomes, the standard deviation of the
measurements” [2] 199
The sample size (total and per treatment arm)

“A rationale or reference for the outcome values assumed for &atth
study group” [8] ey
The statistical test

Adjustment for missing data (if relevant)

*The SPIRIT items does also consist all listed CONSORT sub-items for the sample size. The here listed SPIRIT-
sub-items are in addition to the ones mentioned in the CONSORT Statement.



