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Abstract
Objectives: Given the key role that pilot and feasibility (PAF) trials play in addressing the challenges of surgical trials, adequate re-
porting completeness is essential. Our aim was to assess completeness of reporting and evaluate if the items of the Consolidated Standards
of Reporting Trials (CONSORT) extension for PAF trials have been reported in surgical PAF trials.

Study Design: This is a metaresearch study reported according to Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Studies were included if they were pilot or feasibility randomized trials evaluating a surgical intervention. The primary
outcome was overall adherence to the CONSORT statement extension to randomized PAF trials checklist. A Poisson regression was per-
formed to explore the association between research factors and reporting completeness.

Setting: MEDLINE, Embase, and Cochrane Central Register of Controlled Trials were searched from January 1-December 31, 2011
and 2021.

Results: After screening 1991 citations, 38 studies from 2011 to 34 studies from 2021 were included. The mean CONSORT reporting
score across all included studies was 21.5 (standard deviation 6.3). After excluding items that were not applicable to all studies, a mean of
20.1 (standard deviation 6.1) of 34 items (0.59) were reported. Studies published in 2021 (vs 2011) did not have a greater number of CON-
SORT items reported (incidence rate ratio [IRR] 1.01, 95% confidence interval [CI] 0.89e1.15). Studies registered in a clinical trial registry
(IRR 1.29, 95% CI 1.12e1.48) and randomizing more than 50 patients (IRR 1.16, 95% CI 1.04e1.30) were associated with more CON-
SORT items reported.

Conclusion: The reporting completeness of surgical PAF trials is poor and has not improved after the publication of the CONSORT
extension. � 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Plain language summary

Pilot and feasibility studies are not reported completely as per reporting guidelines in fields of study such as
nephrology and psychiatric. The reporting completeness of these types of studies in surgery has never been examined.
We designed this study to evaluate previously published pilot and feasibility studies in surgery to assess their complete-
ness of reporting. We found that only approximately half of the items in the reporting guideline checklist were routinely
reported. This proportion of items reported has not improved since the publication of the reporting guideline checklist.
Research factors that were associated with more complete reporting included registration of the study prospectively in a
database, publication of a study protocol, and randomization of more than 50 patients. Similar to other fields of medical
research, there remains work to be done to improve reporting completeness of pilot and feasibility studies.
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1. Introduction

The global volume of surgical procedures has seen a
consistent increase, rising from 234.2 million in 2004 to
approximately 312.9 million in 2012 [1]. These numbers
were substantially impacted by the Coronavirus disease
2019 (COVID-19) pandemic, but surgical case volumes
have since increased back to prepandemic levels [2].
Consequently, the volume of surgical research has grown
substantially. Although most of this research takes the form
of observational studies, the utilization of surgical random-
ized controlled trials (RCTs) for generating surgical evi-
dence has become increasingly prevalent [3]. The number
of published surgical RCTs increased 50% between 1999
and 2009, from 300 to 450 [3]. Other reviews from the early
2000s have indicated a surge in published RCTs by as
much as 100%e250% compared to the 1990s [4,5].

Despite the increase in surgical RCT conduct, re-
searchers continue to face challenges in conducting
high-quality RCTs in surgery. Methodological issues
unique to surgical trials include standardization of surgi-
cal procedures, difficulty recruiting large numbers of pa-
tients, and the impact of surgeon preference, among
others [6]. Relatively straightforward methodology in
RCTs, such as blinding and recruitment, is often more
complex in surgical trials [6]. Given these unique chal-
lenges, coupled with the significant amount of time and
resources required to successfully complete a high-
quality surgical RCT, there has been increased advocacy
for conducting pilot and feasibility (PAF) trials prior to
definitive RCTs [7e9].

The Consolidated Standards of Reporting Trials (CON-
SORT) statement, initially published in 1996, aimed to pro-
vide authors with guidance for enhancing the reporting of
their RCTs [10]. With the evolution and increased interest
in RCT methodology over the years, extensions to the orig-
inal CONSORT statement have been developed to address
specific nuances relevant to different types of RCTs. In
2016, the CONSORT extension to randomized PAF trials
was introduced; a 40-item checklist applicable to any
RCT wherein a future definitive RCT, or a component
thereof, is scaled down to assess feasibility regardless of
design (eg, factorial, cluster) [11]. While previous metare-
search studies have assessed the reporting completeness of
pilot RCTs in chronic kidney disease and psychiatric
illness, no such study has been conducted for surgical pilot
RCTs [12,13]. These previous metaresearch studies have
highlighted shortcomings in the reporting completeness of
PAF trials, with approximately 50% of CONSORT items
being reported [13]. Given the key role that PAF trials play
in addressing the challenges of surgical trials, adequate re-
porting completeness is essential. Therefore, our aim was to
assess completeness of reporting and evaluate if the items
of the CONSORT extension for PAF trials have been re-
ported in surgical PAF trials. We hypothesized that PAF
randomized trials in surgery would be poorly reported as
per the CONSORT extension to randomized PAF trials
[12,13].
2. Methods

2.1. Study design

This study is a metaresearch study of reporting
completeness of pilot or feasibility randomized trials for
surgical interventions reported according to adapted
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines for reporting methodology
research (Appendix 1) [14]. The study protocol was regis-
tered prospectively on the International Prospective Regis-
ter for Systematic Reviews (CRD42023475512) and has
been submitted for publication in British Medical Journal
Open (Manuscript Number: bmjopen-2024-085293.R1).
Local ethics review board approval was not required.

2.2. Eligibility criteria

Articles were eligible for inclusion if they were pilot or
feasibility randomized trials evaluating a surgical interven-
tion and were published between January 1, 2011 and
December 31, 2011 or January 1, 2021 and December 31,
2021. A pilot or feasibility randomized trial was defined
as any study that self-described as a pilot or feasibility trial
in their title, abstract, introduction, or methods section that
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What is new?

Key findings
� The reporting completeness of current surgical pi-

lot and feasibility trials is poor.

� Reporting has not improved since the 2016 publi-
cation of the CONSORT guidelines.

� Registration in trial databases was associated with
greater reporting completeness.

� Sample sizes more than 50 were associated with
greater reporting completeness.

What this adds to what was known?
� This is the first study assessing reporting complete-

ness of pilot trials in surgery.

T. McKechnie et al. / Journal of Cl
randomized patients prospectively to trial interventions
[12]. We defined a surgical intervention as any invasive
intervention performed by a physician in the operating
room or angiography suite requiring regional or general
anesthesia. Studies described as definitive randomized trials
or studies that were not explicitly defined as a pilot or feasi-
bility randomized trial by the study authors as above were
excluded. Non-English studies were included if they other-
wise met inclusion criteria.

2.3. Search strategy

We searched the following databases from January 1,
2011 to December 31, 2011 and January 1, 2021 to
December 31, 2021: MEDLINE, Embase, and Cochrane
Central Register of Controlled Trials. The search was de-
signed and conducted by a medical research librarian using
Peer Review of Electronic Search Strategies [15] with input
from study investigators. The search strategy included sub-
ject headings and keywords, including ‘‘Pilot Projects,’’
‘‘Feasibility Studies,’’ ‘‘Randomized Clinical Trial,’’ and
‘‘Surgery’’ (Appendices 2-3).

2.4. Study selection

Four reviewers (T.M., T.K., A.W., and S.Z.) indepen-
dently evaluated the systematically searched titles and ab-
stracts using Covidence. Discrepancies that occurred
during the title and abstract screening phases were resolved
by inclusion of the study into the full-text screening phase.
Full-text screening ensued with four reviewers (T.M., T.K.,
A.W., and S.Z.). At the full-text screening stage discrep-
ancies were resolved by consensus between the reviewers.
If disagreement persists, an additional reviewer was con-
sulted (M.B.).
2.5. Data collection

Data extraction was conducted independently and in
duplicate by four reviewers (T.M., T.K., A.W., and S.Z.)
into a data collection form designed a priori and pilot-
tested on Microsoft Excel. Any discrepancies were resolved
by consensus between the reviewers. The extracted data
included trial characteristics (eg, author, year of publica-
tion, journal of publication, journal impact factor, study
period, number of included centers, intervention details,
primary outcomes, secondary outcomes, statistical ana-
lyses, study protocol publication, study registration in a
clinical trial database, number of patients randomized),
journal characteristics (eg, journal impact factor, explicit
mention of CONSORT endorsement on the journal web-
site), and reporting details (eg, number of items reported
in the study as per the CONSORT extension). Journal-
specific items were extracted directly from the website of
the given journal. For the reporting of individual items on
the CONSORT extension for PAF trials, each item was
counted as either ‘‘reported’’ or ‘‘not reported’’, apart from
items 6c, 7b, 11a, 11b, 18, and 19a, all of which could have
also been counted as ‘‘not applicable’’.

2.6. Outcome measures

The primary outcome was completeness of reporting ac-
cording to the CONSORT statement extension to random-
ized PAF trials checklist. This was defined as the number
and proportion of trials reporting each of the 40 items from
the CONSORT extension to randomized PAF trials check-
list. The secondary outcomes were completeness of report-
ing according to the CONSORT statement extension to
randomized PAF trials checklist for each individual trial,
defined as the number of items reported for each included
study and categorized based on the reporting item (eg, title
and abstract, introduction, methods, results, discussion)
and research factors associated with the completeness of
reporting of randomized PAF trials.

2.7. Sample size calculation

A sample size calculation was performed a priori using a
95% confidence interval (CI) approach [16]. With a margin
of error (E) of 0.15, and assuming that the proportion of
studies with adequate reporting as per the CONSORT state-
ment extension to randomized PAF trials checklist is 0.50
(P0), a minimum of 44 PAF trials was required for adequate
estimation of the primary outcome.

2.8. Statistical analyses

The completeness of reporting was summarized with
descriptive statistics (ie, proportion of articles reporting
each CONSORT statement item with corresponding 95%
CIs estimated using Agresti-Coull intervals) for the primary
outcome. For items 6c, 7b, 11a, 11b, 18, and 19a, the
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proportions were calculated based on the total number of
studies for which the item was applicable.

We evaluated the secondary outcomes using descriptive
statistics, reported as the mean and standard deviation (SD)
of the total number of CONSORT items reported. To calcu-
late the mean number of CONSORT items reported, ‘‘not
applicable’’ responses to reporting items 6c, 7b, 11a, 11b,
18, and 19a were excluded. We conducted a Poisson regres-
sion to explore the association between the following fac-
tors and completeness of reporting as measured by the
number of reported CONSORT items per study: year of
publication, industry funding, registration in a clinical trial
database, multisite study, journal endorsement of CON-
SORT, published a pilot RCT protocol, and number of pa-
tients randomized. Based on previously published data, it
was hypothesized that publication after creation of the
CONSORT extension to randomized PAF trials, industry
funding, multicenter studies, journal endorsement of CON-
SORT, and a larger sample size would be associated with an
increased number of reported CONSORT items [17e19].
Additionally, other covariates that were anticipated to posi-
tively predict the completeness of reporting of PAF trials
included publication of a study protocol and registration
in a clinical trial database [20e22]. The results of the Pois-
son regression were reported with adjusted incidence rate
ratios (IRRs) with associated 95% CIs. A sensitivity anal-
ysis with a generalized Poisson regression model was per-
formed. Descriptive statistics were used to characterize
the sample population.
3. Results

3.1. Results of the search

Database searches identified 2242 records. After
excluding 331 duplicates, 1991 records were available for
screening. After assessing 193 full texts, 72 studies were
included. The reasons for exclusion of the studies excluded
at the full-text review are recorded in Supplemental
Table 1. A Preferred Reporting Items for Systematic Reviews
and Meta-Analyses flow diagram is illustrated in Figure 1.

3.2. Characteristics of the included studies

Table 1 presents the pooled characteristics of the
included studies stratified by study year. Supplemental
Tables 2 and 3 present study characteristics for each of
the individual included studies. Overall, 47.2% of included
studies were published in 2021. The surgical subspecialties
evaluated included general surgery (26.4%), orthopedic sur-
gery (15.3%), urology (13.9%), cardiovascular surgery
(9.7%), gynecology (8.3%), and ophthalmology (8.3%).
The median number of patients approached for consider-
ation of inclusion was 78 (interquartile range [IQR]
51e190), the median number of patients randomized was
43.5 (IQR 21.5e54.5), and the median number of patients
completing trial follow-up was 40 (IQR 20e52.5).
Twenty-one studies (29.2%) stated that their PAF trial
was reported according to the CONSORT guidelines.

3.3. Reporting completeness based on CONSORT
extension

The mean CONSORT reporting score across all included
studies was 21.5 (SD 6.3), correlating with a proportion of
0.56 of the items. After excluding the items with ‘‘not
applicable’’ options, the mean CONSORT reporting score
was 20.1 (SD 6.1) of 34 items (0.59). In the studies pub-
lished in 2011, the mean CONSORT reporting score was
19.4 (SD 5.8) compared to a mean of 23.9 (SD 6.2) for
studies published in 2021. The items reported by the largest
proportion of studies were ‘‘4a. Eligibility criteria for par-
ticipants’’ (n 5 70/72, 97.2%, 95% CI 90.3e99.7%) and
‘‘5. The interventions for each group with sufficient details
to allow replication, including how and when they were
actually administered’’ (n 5 63/72, 87.5%, 95% CI
77.6e94.1%) (Table 2). The items reported by the smallest
proportion of studies were ‘‘7b. When applicable, explana-
tion of any interim analyses and stopping guidelines’’
(n 5 3/46, 6.5%, 95% CI 1.4e17.9%) and ‘‘6b. Any
changes to pilot trial assessments or measurements after
the pilot trial commenced, with reasons’’ (n 5 6/72,
8.3%, 95% CI 3.1e17.3%) (Table 2). The overall propor-
tion of adequate reporting per item in the title and abstract
section ranged from 69.4% to 81.9%, from 80.6% to 83.3%
in the introduction section, from 6.5% to 97.2% in the
methods section, from 19.4% to 83.3% in the results sec-
tion, and from 15.3% to 80.6% in the discussion section.

3.4. Factors associated with CONSORT extension
reporting

The adjusted IRRs for overall CONSORT adherence by
study characteristic are reported in Table 3. The year of
publication (ie, published in 2021 vs 2011) did not influ-
ence the number of reported CONSORT items (adjusted
IRR 1.01, 95% CI 0.89e1.15). Registration in clinical trial
databases (adjusted IRR 1.29, 95% CI 1.12e1.48) and sam-
ple sizes more than 50 at randomization (adjusted IRR 1.16
95% CI 1.04e1.30) were associated with increased report-
ing completeness. The remaining study characteristics were
inconclusively associated with reporting completeness.
Findings from the sensitivity analysis were similar
(Supplemental Table 4).
4. Discussion

This was the first metaresearch study examining the re-
porting completeness of PAF trials in surgery. In keeping
with our a priori hypothesis, reporting of pilot RCTs in sur-
gery was poor. The mean proportion of reported CON-
SORT extension for randomized PAF trial items was 0.56.



Figure 1. PRISMAdiagram. Transparent reporting of systematic reviews andmeta-analysis flowdiagramoutlining the search strategy results from initial
search to included studies. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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This is similar to previously published proportions in
chronic kidney disease literature (0.54) and psychotherapy
interventions (0.52) [12,13]. Studies that were registered in
a clinical trial database and studies with 50 or more patients
randomized were associated with 29.0% and 15.9% in-
creases in the number of CONSORT items reported,
respectively.

Across our sample of surgical pilot RCTs, some CON-
SORT items were consistently reported across studies.
These items included eligibility criteria, intervention de-
tails, trial objectives, and baseline patient demographics.
These items are fairly similar to those found in the original
CONSORT statement for randomized trials that was pub-
lished in 1996 [10]. Reporting these research components
has been common practice among surgical researchers for
decades. However, CONSORT items that have not been
ubiquitously recommended for such a prolonged period,
such as the publication of a trial protocol and explanation
of stopping guidelines, were reported in less than 20% of
included studies [11]. Similarly, CONSORT items unique
to pilot trials, such as changes to pilot trial methodology af-
ter trial commencement and prespecification of progression
criteria, were reported in less than 20% of included studies.
The lack of reporting prespecified progression criteria to a
definitive trial is particularly alarming, as often times the
purpose of PAF trials is to aid in the development of per-
forming a rigorously designed and adequately powered
RCT [23]. This may be difficult without well-defined pro-
gression criteria establishing the required changes to facil-
itate the achievement of critical feasibility aspects of the
definitive trial. This could explain the low number of
included PAF trials that stated they were preludes to defin-
itive RCTs (22.2%). Such a large proportion of pilot trials
failing to progress to definitive RCTs would indicate that



Table 1. Pooled study characteristics

Study characteristic

Overall (N [ 72) 2021 (N [ 34) 2011 (N [ 38)

N studies % N studies % N studies %

Location of Corresponding Author

North America 19 26.4 8 23.5 11 28.9

Europe 27 37.5 13 38.2 14 36.8

Asia 17 23.6 9 26.5 8 21.1

Russia 2 2.8 2 5.9 0 0.0

Other 7 9.7 2 5.9 5 13.2

Type of Journal

Clinical 65 90.3 29 85.3 36 94.7

Methodological 7 9.7 5 14.7 2 5.3

Open Access Publication

Yes 30 41.7 17 50 13 34.2

No 42 58.3 17 50 25 65.8

Type of RCT

Parallel 69 95.8 31 91.2 38 100

Crossover 2 2.8 2 5.9 0 0.0

Factorial 1 1.4 1 2.9 0 0.0

Type of Surgery

Cardiovascular 7 9.7 4 11.8 3 7.9

Orthopedics 11 15.3 6 17.6 5 13.2

General Surgery 19 26.4 8 23.5 11 28.9

Other 35 48.6 16 47.1 19 50.0

Number of Centers

Single center 48 66.7 18 52.9 30 78.9

Multicenter 24 33.3 16 47.1 8 21.1

Sample Size

Equal to or Less than 50 37 51.4 10 29.4 27 71.1

More than 50 35 48.6 24 70.6 11 28.9

Prelude to a Definitive RCT

Yes 16 22.2 9 26.5 7 18.4

No 56 77.8 25 73.5 31 81.6

Study States Reporting as per CONSORT

Yes 21 29.2 18 52.9 3 7.9

No 51 70.8 16 47.1 35 92.1

Study States Reporting as per CONSORT for Pilot RCTs

Yes - - 5 14.7 - -

No - - 29 85.3 - -

Journal Endorses CONSORT Statement

Yes 46 63.9 25 73.5 21 55.3

No 26 36.1 9 26.4 17 44.7

Industry Funded

Yes 13 18.1 4 11.8 9 23.7

No 58 80.6 29 85.3 29 76.3

CONSORT, Consolidated Standards of Reporting Trials; N, number of studies; RCT, randomized controlled trial.
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a large number of trials were deemed not feasible or that a
significant portion of these trials were evaluating efficacy
outcomes as opposed to feasibility outcomes. The latter is
more likely given that 79.2% of the included trials formed
conclusions based on clinical outcomes from the trials as
opposed to conclusions on trial feasibility. Unfortunately,
given the relatively small sample size of most included
studies, the resultant clinical conclusions are likely based
on underpowered analyses. Not only does this potentially
bias our body of surgical RCT literature but also serves



Table 2. Pooled reporting of items on the CONSORT extension for pilot and feasibility trials

CONSORT item

Overall 2021 2011

N studies % 95% CI N studies % 95% CI N studies % 95% CI

Title and Abstract

1a. Identification as a pilot or
feasibility randomized trial in
the title

50/72 69.4 57.5e79.8 26/34 76.5 58.8e89.3 24/38 63.2 46.0e78.2

1b. Structured summary of pilot
trial design, methods, results,
and conclusions

59/72 81.9 71.1e90.0 27/34 79.4 62.1e91.3 32/38 84.2 68.7e94.0

Introduction

2a. Scientific background and
explanation of rationale for
future definitive trial, and
reasons for randomized pilot
trial

58/72 80.6 69.5e88.9 23/34 67.6 49.5e82.6 35/38 92.1 78.6e98.3

2b. Specific objectives or
research questions for pilot
trial

60/72 83.3 72.7e91.1 24/34 70.6 52.5e84.9 36/38 94.7 82.3e99.4

Methods

Trial Design

3a. Description of pilot trial
design (such as parallel,
factorial) including
allocation ratio

34/72 47.2 35.3e59.3 13/34 38.2 22.2e56.4 21/38 55.3 38.3e71.4

3b. Important changes to
methods after pilot trial
commencement (such as
eligibility criteria), with
reasons

10/72 13.9 6.9e24.1 10/34 29.4 15.1e47.5 0/38 0.0 0e9.3

Participants

4a. Eligibility criteria for
participants

70/72 97.2 90.3e99.7 34/34 100 89.7e100 36/38 94.7 82.3e99.4

4b. Settings and locations
where the data were
collected

49/72 68.1 56.0e78.6 28/34 82.4 65.5e93.2 21/38 55.3 38.3e71.4

4c. How participants were
identified and consented

36/72 50.0 38.0e62.0 19/34 55.9 37.9e72.8 17/38 44.7 28.6e61.7

Interventions

5. The interventions for each
group with sufficient details
to allow replication,
including how and when
they were actually
administered

63/72 87.5 77.6e94.1 28/34 82.4 65.5e93.2 35/38 92.1 78.6e98.3

Outcome Measurement

6a. Completely defined
prespecified assessments or
measurements to address
each pilot trial objective
specified in 2b, including
how and when they were
assessed

54/72 75.0 63.4e84.5 27/34 79.4 62.1e91.3 27/38 71.1 54.1e84.6

6b. Any changes to pilot trial
assessments or
measurements after the
pilot trial commenced, with
reasons

6/72 8.3 3.1e17.3 6/34 17.6 6.8e34.5 0/38 0.0 0e9.3

(Continued )

7T. McKechnie et al. / Journal of Clinical Epidemiology 170 (2024) 111335



Table 2. Continued

CONSORT item

Overall 2021 2011

N studies % 95% CI N studies % 95% CI N studies % 95% CI

6c. If applicable, prespecified
criteria used to judge
whether, or how, to proceed
with future definitive triala

10/58 17.2 8.6e29.4 10/34 29.4 15.1e47.5 0/24 0.0 0e14.2

Sample Size

7a. Rationale for numbers in
the pilot trial

24/72 33.3 22.7e45.4 15/34 44.1 27.2e62.1 9/38 23.7 11.4e40.2

7b. When applicable,
explanation of any interim
analyses and stopping
guidelinesa

3/46 6.5 1.4e17.9 2/13 15.4 1.9e45.4 1/33 3.0 0.1e15.8

Randomization

8a. Method used to generate
the random allocation
sequence

46/72 63.9 51.7e74.9 26/34 76.5 58.8e89.3 20/38 52.6 35.8e69.0

8b. Type of randomization(s);
details of any restriction
(such as blocking and block
size)

28/72 38.9 27.6e51.1 15/34 44.1 27.2e62.1 13/38 34.2 19.6e51.4

Allocation Concealment
Mechanisms

9. Mechanism used to
implement the random
allocation sequence (such
as sequentially numbered
containers), describing any
steps taken to conceal the
sequence until
interventions were assigned

36/72 50.0 38.0e62.0 19/34 55.9 37.9e72.8 17/38 44.7 28.6e61.7

Implementation

10. Who generated the
random allocation
sequence, who enrolled
participants, and who
assigned participants to
interventions

25/72 34.7 23.9e46.9 14/34 41.2 24.6e59.3 11/38 28.9 15.4e45.9

Blinding

11a. If done, who was blinded
after assignment to
interventions (eg,
participants, care providers,
those assessing outcomes)
and howa

38/60 63.3 49.9e75.4 16/23 69.6 47.1e86.8 22/37 59.5 42.1e75.2

11b. If relevant, description
of the similarity of
interventionsa

44/54 81.5 68.6e90.7 15/23 65.2 42.7e83.6 29/31 93.5 78.6e99.2

Statistical Methods

12. Methods used to address
each pilot trial objective
whether qualitative or
quantitative

60/72 83.3 72.7e91.1 29/34 85.3 68.9e95.0 31/38 81.6 65.7e92.3

Results

Participant Flow

13a. For each group, the
numbers of participants
who were approached and/

35/72 48.6 36.7e60.7 25/34 73.5 55.6e87.1 10/38 26.3 13.4e43.1

(Continued )
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Table 2. Continued

CONSORT item

Overall 2021 2011

N studies % 95% CI N studies % 95% CI N studies % 95% CI

or assessed for eligibility,
randomly assigned,
received intended
treatment, and were
assessed for each objective

13b. For each group, losses
and exclusions after
randomization, together
with reasons

47/72 65.3 53.1e76.1 24/34 70.6 52.5e84.9 13/38 34.2 19.6e51.4

Recruitment

14a. Dates defining the
periods of recruitment and
follow-up

57/72 79.2 68.0e87.8 29/34 85.3 68.9e95.0 28/38 73.6 56.9e86.6

14b. Why the pilot trial ended
or was stopped

14/72 19.4 11.1e30.5 8/34 23.5 10.7e41.2 6/38 15.8 6.0e31.3

Baseline Data

15. A table showing baseline
demographic and clinical
characteristics for each
group

60/72 83.3 72.7e91.1 32/34 94.1 80.3e99.3 28/38 73.7 56.9e86.6

Numbers Analyzed

16. For each objective,
number of participants
(denominator) included in
each analysis. If relevant,
these numbers should be by
randomized group

51/72 70.8 58.9e81.0 27/34 79.4 62.1e91.3 24/38 63.2 46.0e78.2

Outcomes and Estimation

17. For each objective, results
including expressions of
uncertainty (such as 95%
confidence interval) for any
estimates. If relevant, these
results should be by
randomized group

54/72 75.0 63.4e84.5 24/34 70.6 52.5e84.9 30/38 78.9 62.7e90.4

Ancillary Analyses

18. Results of any other
analyses performed that
could be used to inform the
future definitive triala

24/72 33.3 22.7e45.4 10/34 29.4 15.1e47.5 14/38 36.8 21.8e54.0

Harms

19. All important harms or
unintended effects in each
group (for specific guidance
see CONSORT for harms)

50/72 69.4 57.5e79.8 21/34 61.8 43.6e77.8 29/38 76.3 59.8e88.6

19a. If relevant, other
important unintended
consequencesa

9/27 33.3 16.5e54.0 4/9 44.4 13.7e78.8 5/18 27.7 9.7e53.5

Discussion

Limitations

20. Pilot trial limitations,
addressing sources of
potential bias and
remaining uncertainty
about feasibility

50/72 69.4 57.5e79.8 30/34 88.2 72.5e96.7 20/38 52.6 35.8e69.1

(Continued )
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Table 2. Continued

CONSORT item

Overall 2021 2011

N studies % 95% CI N studies % 95% CI N studies % 95% CI

Generalizability

21. Generalizability
(applicability) of pilot trial
methods and findings to
future definitive trial and
other studies

50/72 69.4 57.5e79.8 16/34 47.1 29.8e64.9 34/38 89.5 75.2e97.1

Interpretation

22. Interpretation consistent
with pilot trial objectives
and findings, balancing
potential benefits and
harms, and considering
other relevant evidence

58/72 80.6 69.5e88.9 28/34 82.4 65.5e93.2 30/38 78.9 62.7e90.4

22a. Implications for
progression from pilot to
future definitive trial,
including any proposed
amendments

19/72 26.4 16.7e38.1 17/34 50.0 32.4e67.6 2/38 5.3 0.6e17.7

Other Information: Registration

23. Registration number for
pilot trial and name of trial
registry

35/72 48.6 36.7e60.7 24/34 70.6 52.5e84.9 9/38 23.7 11.4e40.2

Protocol

24. Where the pilot trial
protocol can be accessed, if
available

11/72 15.3 7.9e25.7 10/34 29.4 15.1e47.5 1/38 2.6 0.1e13.8

Funding

25. Sources of funding and
other support (such as
supply of drugs), role of
funders

46/72 63.9 51.7e74.9 31/34 91.2 76.3e98.1 15/38 39.5 24.0e56.6

26. Ethical approval or
approval by research review
committee, confirmed with
reference number

30/72 41.7 30.2e53.9 27/34 79.4 62.1e91.3 3/38 7.9 1.7e21.4

CI, confidence intervals; CONSORT, Consolidated Standards of Reporting Trials; N, number.
a Total N only accounted for studies in which the item was applicable.
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as an inefficient use of valuable and finite research re-
sources [24,25].

Interestingly, our results suggest that the 2016 publica-
tion of the CONSORT extension for randomized PAF trials
did not impact the reporting completeness of pilot RCTs
[11]. Rather, other research factors such as registration in
a clinical trial database, publication of protocols, and inclu-
sion of a larger number of patients (ie, more than 50) were
associated with improved reporting. In contemporary clin-
ical research, the preregistration of pilot trials in recognized
clinical trial databases and the subsequent publication of
study protocols play pivotal roles in ensuring transparency,
methodological rigor, and the overall advancement of
evidence-based medicine [26,27]. Registering pilot trials
in reputable databases fosters transparency by providing a
comprehensive record of ongoing and completed studies,
thereby reducing publication bias and selective reporting
[27]. Furthermore, the publication of study protocols in
peer-reviewed journals serves as a critical component of
disseminating methodological details, objectives, and
planned analyses, enabling stakeholders to critically eval-
uate the study design and execution [26,28]. Yet, adherence
to these practices remains limited. A recent metaresearch
study found that only 36.2% of published RCTs had pub-
licly available protocols [29]. Journals should strongly
encourage researchers to make their protocol available pub-
licly prior to accepting pilot RCTs for publication. This, in
combination with ongoing endorsement of CONSORT re-
porting checklists, may lead to substantial improvements
in reporting completeness.

The strengths of this metaresearch study include the Pois-
son regression that identified modifiable factors that may
improve reporting, adequate statistical power for the primary
outcome, and the publication of a protocol a priori. The lim-
itations include sampling bias, lack of statistical power for
comparative analysis, and heterogeneity across study



Table 3. Incidence rate ratios for the total number of CONSORT pilot
trial extension items reported

Variable
Adjusted IRR
(95% CI)

Published in 2021 (vs 2011) 1.01 (0.89e1.15)

Industry funded (vs not industry funded) 0.91 (0.81e1.02)

Journal endorsement of CONSORT (vs no
endorsement)

1.03 (0.91e1.17)

Registered in a clinical trial database (vs not
registered)

1.29 (1.12e1.48)

Published study protocol (vs no published
protocol)

1.23 (0.99e1.54)

Multisite study (vs single-center study) 1.02 (0.87e1.19)

More than or equal to 50 patients
randomized (vs less than 50)

1.16 (1.04e1.30)

11T. McKechnie et al. / Journal of Clinical Epidemiology 170 (2024) 111335
characteristics. We elected to only include surgical pilot
RCTs published in 2011 and 2021 based on their relation
to the publication of the CONSORTextension to randomized
PAF trials (ie, 2016) [11]. Altman et al. suggest that it takes
4e6 years for a publication to become highly cited [30].
Therefore, it was assumed that the CONSORT extension to
randomized PAF trials would have been integrated into clin-
ical trials by 2021. The year 2011was chosen as a comparator
to assess the impact of the publication of the CONSORT
extension to randomized PAF trials. However, it is possible
that through only sampling articles from 1 calendar year
following the publication of the CONSORTextension to ran-
domized PAF trials, we captured data which were not neces-
sarily representative of all surgical pilot RCTs published
since the CONSORT extension. Moreover, given that the
comparisons were not based on randomization, it is likely
that the 95% CIs derived in the present study likely underes-
timate the uncertainty associated with these effect estimates.
From a statistical perspective, this methodological review
was designed to assess the certainty of the proportion of
CONSORT items reported (ie, our primary outcome) using
a 95% CI approach. It was not, however, powered for
comparative analyses between years (ie, 2011 and 2021);
therefore, the Poisson regression may have been underpow-
ered to detect a difference in reporting completeness. The
definition of surgical intervention was broad and nonspecific
such that there was a wide range of surgical procedures
included in this study. Moreover, studies were included
across a variety of geographic locations and journals with
wide ranging impact factors. This may have introduced be-
tween study heterogeneity and thus perhaps impacted mea-
sures of variance. Nonetheless, the broad definition was
chosen intentionally to capture as many pilot RCTs as
possible pertinent to surgical researchers. While the broad
search criteria allowed for good capture of relevant articles,
the screening process was not pilot tested; thus, it remains
possible that relevant articles were missed. Finally, it must
be acknowledged that the CONSORT checklist was not pri-
marily designed to assess completeness of reporting but
rather to guide reporting practices for authors. As such,
whether this is the most appropriate means of assessing
completeness of trial reporting is unknown.
5. Conclusion

The reporting of pilot RCTs in surgery as per the CON-
SORT extension for randomized PAF trials remains poor
despite being widely disseminated in health research meth-
odology literature for the past 7 years. As the number of
PAF trials in surgery continues to grow, improved reporting
completeness is imperative to improve the utility of these
pilot trials. Endorsement of the CONSORT extensions by
journals as well as promotion of the importance of registra-
tion in clinical trial databases and public availability of
research protocols may improve reporting completeness.
Future research should aim to identify other strategies to
improve surgical pilot trial reporting completeness.
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