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Abstract
Introduction  Clinical trials are critical to the 
advancement of medical knowledge. However, the 
reliability of trial conclusions depends in part on 
consistency between pre-planned and reported study 
outcomes. Unfortunately, selective outcome reporting, in 
which outcomes reported in published manuscripts differ 
from pre-specified study outcomes, is common. Trial 
registries such as ​ClinicalTrials.​gov have the potential 
to help identify and stop selective outcome reporting 
during peer review by allowing peer reviewers to compare 
outcomes between registry entries and submitted 
manuscripts. However, the persistently high rate of 
selective outcome reporting among published clinical 
trials indicates that the current peer review process at 
most journals does not effectively address the problem of 
selective outcome reporting.
Methods and analysis  PRE-REPORT is a stepped-wedge 
cluster-randomised trial that will test whether providing 
peer reviewers with a summary of registered, pre-
specified primary trial outcomes decreases inconsistencies 
between prospectively registered and published primary 
outcomes. Peer reviewed manuscripts describing 
clinical trial results will be included. Eligible manuscripts 
submitted to each participating journal during the study 
period will comprise each cluster. After an initial control 
phase, journals will transition to the intervention phase in 
random order, after which peer reviewers will be emailed 
registry information consisting of the date of registration 
and any prospectively defined primary outcomes. Blinded 
outcome assessors will compare registered and published 
primary outcomes for all included trials. The primary 
PRE-REPORT outcome is the presence of a published 
primary outcome that is consistent with a prospectively 
defined primary outcome in the study’s trial registry. The 
primary outcome will be analysed using a mixed effect 
logistical regression model to compare results between the 
intervention and control phases.
Ethics and dissemination  The Cooper Health System 
Institutional Review Board determined that this study does 
not meet criteria for human subject research. Findings will 
be published in peer-reviewed journals.
Trial registration number  ISRCTN41225307; Pre-results.

Introduction
Randomised trials can help to determine the 
impact of medical interventions on patient 
outcomes, and therefore form a critically 
important foundation on which much of 
the evidence-based medicine movement has 
been built. However, the reliability of clinical 
trial data depends on the consistent reporting 
of pre-specified trial outcomes.1 2 Changes 
between the pre-specified and reported 
outcome often reflect selective outcome 
reporting in which investigators or study spon-
sors report statistically significant treatment 
effects favouring the intervention which may 
result from multiple hypothesis testing, post 
hoc hypothesising and chance rather than 
actual efficacy of the intervention.3–5 Selec-
tive or incomplete outcome reporting is wide-
spread throughout the published biomedical 
literature, occurring in an estimated 30% to 
40% of published clinical trials.3 6–12 

Clinical trial registries were developed, 
in part, to solve the problem of selective 
outcome reporting.13–16 Registries are 

Strengths and limitations of this study

►► This study is highly innovative in that it applies a 
stepped-wedge design to the study of peer review 
among a diverse group of high-impact medical 
journals.

►► Selective outcome reporting affects a large propor-
tion of the published biomedical literature, making 
the identification of effective solutions to this issue 
an urgent priority.

►► The tested intervention is simple, scalable and could 
potentially be automated or performed by an editori-
al assistant if it is found to be effective.

►► The effectiveness of the intervention will rely on 
reviewers reading the supplied registry information 
and taking the included information into consider-
ation when evaluating each manuscript.
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publicly available databases that make trial informa-
tion available to both the scientific community and the 
general public. This information includes descriptions 
of trial eligibility criteria and treatment arms, along 
with definitions of pre-specified primary and secondary 
outcomes. Since 2005, the International Committee 
of Medical Journal Editors (ICMJE) has mandated the 
prospective registration of clinical trials as a condition 
of publication in member journals,17 and in 2007 the 
Food and Drug Administration Amendments Act made 
prospective registration with ​ClinicalTrials.​gov a require-
ment under federal law for many US clinical trials.18 
Similar requirements have also been implemented by 
numerous other stakeholders and regulators, including 
the World Association of Medical Journal Editors,19 the 
WHO,20 21 the European Union22 and the National Insti-
tutes of Health.23

Despite the widespread adoption of registration 
requirements, a substantial body of evidence shows that 
selective outcome reporting remains common,6 10 12 and is 
routinely observed among trials published in both general 
medical and speciality journals8 24 25 and across a wide 
range of medical specialities and funding sources.7 9 26–38 
Because trial registry data are publicly available, selective 
outcome reporting can be detected during peer review. 
However, the persistence of this problem indicates that 
current peer review practices at most journals do not 
result in the consistent identification and correction of 
selective outcome reporting.

Several barriers likely impair the ability of standard peer 
review processes to detect and correct selective outcome 
reporting. First, some reviewers and journal editors 
are not fully aware of existing registry resources, or of 
best practices regarding trial registration and outcome 
reporting.39 40 Second, submitted manuscripts often fail to 
include the unique identifiers assigned to each trial at the 
time of registration, thereby necessitating an extensive 
search of multiple trial registries to identify a matching 
registry entry.41 Furthermore, many registries allow inves-
tigators to edit existing registry data at any time, meaning 
that the registered trial outcomes can be changed after 
trial completion to match the outcomes reported in 
a submitted manuscript. Such changes occur in more 
than 30% of registered trials.42 43 ​ClinicalTrials.​gov and 
WHO-approved trial registries track these changes, but 
accessing the audit trail that captures changes to prospec-
tively registered outcomes is more time-consuming than 
simply viewing the updated registry webpage. In addi-
tion, some reviewers may be hesitant to review registry 
sites because these sites typically list the study sponsor 
and participating enrolment sites and identify the prin-
cipal study investigator. Thus, direct registry review is 
not compatible with blinded peer review. Finally, for 
many journals there are not clear guidelines delineating 
whether reviewers, editors or editorial staff members are 
responsible for comparing trial manuscripts to the rele-
vant registry entries, and when these guidelines do exist, 
reviewers may not be aware of them.

The PRE-REPORT trial will test an intervention that 
is designed to address each of these barriers by directly 
providing information from the clinical trial registry to 
peer reviewers for use during the review of manuscripts 
that present the results of clinical trials. This interven-
tion consists of a comprehensive third-party registry 
search, abstraction of information from the registry and 
provision of this information to peer reviewers. A clus-
ter-randomised, stepped-wedge trial will be performed to 
test the effect of this intervention on selective outcome 
reporting. The goal of this study will be to determine 
whether providing reviewers with information about regis-
tered primary trial outcomes at the time of peer review 
improves clinical trial reporting by increasing the consis-
tency between prospectively registered and reported trial 
outcomes. This submission reflects the study protocol as 
of 25 September, 2018 (version 2).

Methods and analysis
Study design
The PRE-REPORT trial is a stepped-wedge, cluster-ran-
domised trial which will test the impact of providing 
peer reviewers with easily accessible registry informa-
tion to facilitate the comparison between registered and 
published trial outcomes. Individual clusters within the 
study will consist of all eligible clinical trial manuscripts 
sent for peer review during the pre- or post-intervention 
phase for an individual journal. A cluster design, rather 
than manuscript-level randomisation, is necessary to 
minimise contamination of the intervention, as journals 
typically use a limited roster of decision editors and peer 
reviewers, and once an individual has participated in the 
intervention condition he or she may be more likely to 
seek out registry data when evaluating subsequent manu-
scripts. Manuscripts submitted to participating journals 
between 1 November, 2018, and 31 October , 2019, will 
be screened for inclusion.

Stepped-wedge randomisation
For the first 2 months of the trial, all participating jour-
nals will be in the control phase. Journals will then 
cross over to the experimental intervention phase in 
random order between months 3 and 10, and for the 
final 3 months all clusters will receive the experimental 
intervention (table 1).44 45 An important advantage of this 
study design is the ability to compare pre- and post-in-
tervention outcomes within individual clusters, thereby 
controlling for potentially confounding characteristics 
unique to those clusters.46 For example, participating 
journals differ with respect to their existing peer review 
processes, as well as the volume, quality and type of indi-
vidual manuscripts undergoing review. The stepped-
wedge design also allows for partial (but not complete) 
control of secular trends in the peer review process over 
the yearlong study.46 Although temporal changes in regis-
tration, reporting and peer review practices are possible, 
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we think these changes are a smaller threat to the study 
than differences between clusters.

Journal selection:
Participating journals were identified by emailing the 
editors-in-chief of high impact journals across a broad 
range of medical specialities to describe the proposed 
study, gauge interest among the journal leadership and 
assess the feasibility of participation given each journal’s 
existing peer review processes. In order to be eligible 
for participation, journals could not have already imple-
mented a robust process for ensuring the performance 
of a comprehensive registry analysis during peer review 
of clinical trial manuscripts. The determination of what 
constituted a robust existing process and whether there 
might be opportunity for each journal’s existing practices 
with regard to registry review to improve was made by the 
editor-in-chief of each journal approached about poten-
tial participation. Additionally, participating journals 
must routinely publish manuscripts describing clinical 
trials, which we defined as publishing a mean of at least 
10 trials per year over the past 3 years. In an attempt to 
minimise any change in behaviour on behalf of submit-
ting authors or peer reviewers due to participation in the 
study (ie, a Hawthorne effect), the identities of partici-
pating journals are not provided in the published version 
of the protocol or trial registration record.

Manuscript eligibility
Manuscripts that report the results of a clinical trial are 
eligible for inclusion if they are sent for peer review 
during the study period by any of the participating jour-
nals. We define clinical trials according to the criteria 
adopted by the ICMJE: any research study that prospec-
tively assigns human participants or groups of humans 
to one or more health-related interventions to evaluate 

the effects on health outcomes.17 We will exclude manu-
scripts that describe a protocol for a planned trial without 
reporting trial results. Manuscripts clearly stating that 
the manuscript is not intended to report on the trial’s 
primary outcome (ie, manuscripts describing only 
secondary analyses, secondary outcomes or re-analyses) 
will also be excluded. Finally, we will also exclude resub-
mitted manuscripts that were initially submitted prior to 
the 1 November, 2018, start date. If any manuscripts are 
submitted to more than one participating journal during 
the study, they will be analysed in the first journal’s cluster, 
and will not be included a second time if resubmitted to a 
different participating journal.

Manuscript screening procedures at each participating 
journal have been individualised in order to accom-
modate existing editorial and peer review processes at 
the journals, while also allowing us to design processes 
that address the specific confidentiality concerns raised 
by editors of the participating journals. In some cases, 
journal staff members perform an initial screen for manu-
script eligibility before alerting the PRE-REPORT investi-
gators to a potentially eligible submission, and in some 
cases the PRE-REPORT investigators screen all submitted 
manuscripts for eligibility without involvement from the 
journal staff.

Control phase
Due to the stepped-wedge crossover design, each partic-
ipating journal will initially be allocated to the control 
condition. During the control phase, the PRE-REPORT 
investigators will prospectively evaluate submitted manu-
scripts for inclusion and will perform data collection for 
those manuscripts meeting enrolment criteria. During 
this phase, there will be no change in the information 
that peer reviewers receive as part of the usual peer review 
practice at each participating journal.

Intervention phase
Between months 2 and 10, each journal will cross over into 
the intervention phase at monthly intervals according to 
a randomisation schedule created by the study statisti-
cian using computer-generated random numbers. For 
each manuscript submitted for peer review during the 
intervention phase, PRE-REPORT investigators will assess 
manuscript eligibility (figure  1). If eligible, the coor-
dinator or investigator will perform a registry search to 
identify a registry entry matching the trial described in 
the submitted manuscript. After confirming a match 
between the submitted manuscript and a corresponding 
registry entry, the PRE-REPORT staff member will 
abstract information from the registry into a registry data 
form (online supplementary appendix 1), including the 
following information: whether the trial was registered, 
the date of initial registration and the registered primary 
outcome(s) at the time study enrolment began. At some 
journals this registry information sheet will be made avail-
able to reviewers at the same time that they accept an 
invitation to review an included trial and receive access 

Table 1  Sample study timeline: shaded cells represent 
clusters in the intervention group

Journal

Month

1 2 3 4 5 6 7 8 9 10 11 12

Journal A

Journal B

Journal C

Journal D

Journal E

Journal F

Journal G

Journal H

Journal I

Journal J

Journal K

Journal L

Journal M
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to the manuscript, and at other journals reviewers will 
receive the registry information via email after they have 
already accepted the review assignment. In these cases 
the study team will coordinate with staff members at each 
journal to email the completed data form to the relevant 
peer reviewers; for some of the participating journals the 
PRE-REPORT team will directly send the registry infor-
mation to reviewers using emails generated via the manu-
script tracking system. In all cases our goal is to make 
the registry information available to all reviewers within 
24 hours of accepting the review assignment. If the search 
fails to identify a registry entry for the study, the absence 
of registry data will be reported to the peer reviewers. 
The PRE-REPORT team will provide reviewers with infor-
mation from the relevant trial registry entry, but will not 
provide a comparison between registered outcomes and 
the outcomes described in the manuscript under consid-
eration and will not provide instructions regarding use of 
the registry information. Our goal is to make the relevant 
registry information available to peer reviewers, as we 
believe that one of the key responsibilities for reviewers of 
clinical trials is to rigorously evaluate the selection, defi-
nition and reporting of the primary trial outcomes. We 
anticipate that editors will also be exposed to the registry 
information included in our intervention, either through 
access to the emails providing reviewers with access to 
the registry information or by reading comments from 
reviewers who have taken this registry information into 
consideration when writing their reviews. Reviewers and 
editors will decide whether and how to use the informa-
tion provided to them from the registry when evaluating 
the manuscript under review.

Registry data abstraction
For each manuscript, an investigator experienced in the 
use of trial registries will review the published manu-
script for a trial registration number or other evidence 

of trial registration. If no registration information is 
provided within the manuscript, the investigator will 
then search ​ClinicalTrials.​gov, the WHO International 
Clinical Trials Registry Platform search portal and any 
national or regional registries corresponding to the 
principal investigators’ countries of origin (eg, Austra-
lian New Zealand Clinical Trials Registry) by keyword 
and title to identify a matching registry entry. Potential 
matches between registry entries and manuscripts will 
be assessed by comparing the study title, interventions, 
sample sizes, enrolment dates and trial locations between 
the registry and manuscript. Manuscripts will be classified 
as unregistered if they do not include a registry identifi-
cation number and the registry search does not identify 
a matching registry entry. When the initial registry search 
fails to identify a matching registry entry, a second inves-
tigator will perform an additional registry search before 
the trial in question is labelled as unregistered. This 
registry search strategy has been previously used in prior 
registry-based studies.8 9 25 27 47

Data collection
Participating journals will supply the PRE-REPORT study 
team with a copy of the initial manuscript submitted for 
peer review. A single investigator will collect data from 
these initial manuscripts and from relevant registry 
entries for each trial, including the primary outcome 
listed in the initially submitted version of the manuscript 
as well as the registry used, registration date, study start 
date and registered study outcomes. We will follow manu-
scripts throughout the editorial process to determine the 
final publication decision. For accepted manuscripts, 
after publication of the finalised version of the manu-
script we will abstract additional data from the final manu-
script using a standardised data collection template. Data 
abstracted at this stage will include information about 
the sample size, description of the statistical plan and the 

Figure 1  Information flow between participating journals and PRE-REPORT team. RCT, randomised controlled trial. 
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published primary and secondary outcome definitions. 
Any outcome(s) described by study authors within the 
abstract or manuscript as primary study outcomes will be 
considered primary outcomes. If the manuscript contains 
no outcome that is explicitly identified as the primary 
outcome but a sample size calculation was performed, the 
outcome used in this calculation will be considered the 
published primary outcome. If no outcome was explic-
itly identified as the primary outcome, and no sample 
size calculation was performed, the published primary 
outcome will be considered undefined. Data collection 
will continue until all manuscripts from participating 
trials accepted for publication have been published, 
after which blinded outcome assessors will determine the 
consistency of the prospectively registered and published 
outcomes.

Primary outcome
Our primary outcome is the presence of a clearly defined, 
prospectively registered primary trial outcome that is 
consistent with the primary outcome in the published 
manuscript, as determined by two independent outcome 
assessors. We define prospective registration as registra-
tion of a primary outcome with ​ClinicalTrials.​gov or any 
of the Primary Registries in the WHO Registry Network 
(http://www.​who.​int/​ictrp/​network/​primary/​en/) 
prior to enrolment of the trial's first participant (or prior 
to 13 September, 2005, for trials beginning before 1 July, 
2005, in keeping with ICMJE policy on trial registration). 
A clearly defined outcome provides sufficient informa-
tion to reasonably allow its identification on review of the 
study results and to allow an independent investigator to 
design a study measuring the same parameter. In general, 
this requires that registration include both a specifically 
defined variable and a specifically defined period for 
assessment. In order for the outcome variable in question 
to meet this required level of specificity, in most cases it 
must specify a general domain, specific measurement 
and specific metric. For example, Zarin et al describe an 
example of an outcome measure at the following levels 
of specification: anxiety (domain), Hamilton Anxiety 
Rating Scale (specific measurement), change from base-
line (specific metric).48 While registered outcomes will 
ideally also specify the method of aggregation for each 
outcome variable (eg, proportion of participants with 
decrease ≥50%), we do not require this level of specificity 
as this information is rarely included in prospectively 
defined registry entries, and it has been argued that the 
method of aggregation may be specified after data collec-
tion has been completed as part of the statistical analysis 
plan.48 A specifically defined period is not required if the 
nature of the study limits the outcome assessment to an 
obvious time frame.

We will characterise outcome inconsistencies according 
to the classification of outcome discrepancies developed 
by Chan et al3 and refined by Mathieu et al (box  1).8 
Outcomes will be considered to be consistent if every 
primary outcome described in the registry is reported as 

a primary outcome in the manuscript, and every primary 
outcome reported in the manuscript is described as a 
primary outcome in the registry. When multiple primary 
outcomes are defined for a single trial, all primary 
outcomes in the registry must match the manuscript, and 
all primary outcomes in the manuscript must match the 
registry for the outcomes to be considered consistent. Two 
investigators will independently assess all registered and 
published outcomes for consistency. Both investigators will 
be blinded to whether the manuscript was in the control 
or intervention phase, to the content of the manuscript 
draft sent for initial peer review and the date on which 
the trial was submitted. Further, the ordering of pairs of 
registered and published outcomes will be randomised 
prior to sending to investigators to eliminate the poten-
tial for investigators to be influenced by the knowledge 
that manuscripts submitted later during the trial are 
more likely to have received the intervention. Inter-rater 
reliability will be assessed using a kappa value; our group 
has previously performed similar analyses of agreement 
between paired assessors evaluating outcome consistency 
between registry entries and published manuscripts with 
excellent inter-rater agreement (κ=0.87).27 Any discrep-
ancies will be resolved by consensus after having both 
investigators review the full text of the manuscript and 
registry; persistent disagreements will be adjudicated by a 
third investigator. Trials not prospectively registered will 
be considered to have inconsistent outcomes, as these 
publications will introduce new outcomes by definition.

Secondary outcomes
We will record the final editorial decision for each 
included trial manuscript. Among trials with primary 
outcome inconsistencies present, we will assess whether 
the published manuscript included a disclosure of this 
change and an explanation of the reason for the change. 
Also, by comparing primary outcomes in the initial 
submitted manuscript to the primary outcome in the 
published version of the manuscript, we will be able to 
directly measure the impact of peer reviewer/editor feed-
back related to outcome consistency. We will also measure 
and report changes in acceptance rates for clinical trials 
over the course of our study period. Additionally, we will 
classify any observed primary outcome inconsistencies 
according to whether or not they impact the statistical 
significance (as defined in each included manuscript) 

Box 1  Classification of discrepancies between registered 
and published primary outcomes from Mathieu et al

1.	 Registered primary outcome reported as secondary outcome in 
published manuscript

2.	 Registered primary outcome not reported in published manuscript
3.	 Published manuscript includes new primary outcome
4.	 Published primary outcome described as secondary in registry
5.	 Timing of assessment of primary outcome variable differs between 

registry and manuscript
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of the published outcome. In an additional secondary 
analysis we will assess included manuscripts to determine 
whether discrepancies are present between prospectively 
registered secondary outcomes and published secondary 
outcomes, and we will describe the nature of identi-
fied discrepancies. Finally, among trials with registered 
primary outcomes that were registered prospectively 
but unclearly, we will determine whether the registered 
outcomes are broadly consistent with the published 
outcomes.

Exploratory analyses
Results from two additional exploratory analyses will be 
presented in subsequent manuscripts following publi-
cation of the main study outcomes. The first explor-
atory analysis will assess the impact of the intervention 
on secondary outcomes within the cohort of included 
trials, by comparing registered and published secondary 
outcomes. These comparisons will be performed using 
the same methods described above for the comparison 
of primary outcomes. While the PRE-REPORT interven-
tion involves providing peer reviewers with registered 
information related to primary trial outcomes only, we 
hypothesise that the intervention may increase reviewer 
attention to the issue of trial registration in general, 
and may result in closer scrutiny of registered secondary 
outcomes during peer review. Additionally, we plan to 
perform an exploratory analysis to assess for evidence 
of a Hawthorne effect causing a change in the baseline 
agreement between registered and published primary 
outcomes among manuscripts published in the partic-
ipating journals. Because the editors-in-chief from the 
collaborating journals gave permission for participa-
tion of their journals and were not blinded to the study 
hypothesis, it is possible that journal behaviour may have 
changed due to participation in the study. Using the same 
methods described above to assess agreement between 
outcomes, we plan to compare primary registered and 
published outcomes for clinical trials published in the 
year before we initially contacted editors about study 
participation. Rates of outcome discrepancies observed 
during this pre-study period will be compared with rates 
observed during the course of the PRE-REPORT study.

Sample size and power
We used simulations to calculate power for comparing 
our primary outcome (outcome inconsistency) between 
intervention and control phases.49 We used Qaqish’s 
conditional linear family approach to generate 2000 
simulated datasets with correlated binary outcomes corre-
sponding to the stepped-wedge design described above.50 
Based on data from a prior systematic review we assumed 
that 33% of published manuscripts would have incon-
sistent outcomes during the control phase,6 and based 
on 2017 data we assumed that the participating journals 
would accept for publication, on average, two trial manu-
scripts per month. We further assumed that responses 
from manuscripts from the same journal in the same 

phase would have an intra-cluster correlation of no more 
than 0.50 (ICC1), and that responses from manuscripts 
from the same journal but from different phases would 
have an intra-cluster correlation of at least 0.05 (ICC2). 
Generally, higher levels of ICC1 lead to decreased power 
whereas higher levels of ICC2 lead to increased power.51 
Under these assumptions, enrolling eight journals would 
provide at least 80% power to detect an 80% reduction in 
outcome inconsistency using a one-sided test at the 0.05 
significance level. Five additional participating journals 
were included, for a total of 13 participating journals, in 
order to accommodate the possibility of journals drop-
ping out of the study, and to account for the possibility of 
lower rates of manuscript publication or a lower magni-
tude of impact of the intervention. We have elected to use 
a one-sided test because it is extremely unlikely that the 
intervention would increase the frequency of outcome 
inconsistencies.

Analytical plan
Consistent with an intention to treat analysis, all manu-
scripts will be analysed according to the study phase the 
relevant journal is in when the manuscript is submitted, 
regardless of whether the intervention is successfully 
distributed to reviewers. For our primary outcome of 
outcome inconsistency, we will use mixed effect logis-
tical regression models to compare observations between 
intervention and control phases. Mixed models allow 
for different numbers of manuscripts per journal, and 
also account for correlated responses between manu-
scripts published within the same journal. The model will 
include fixed effects for study phase (control or interven-
tion) and study month, and will include journal-specific 
random effects that allow for different levels of correla-
tion depending on whether manuscripts are reviewed in 
the same month or in different months. A one-sided test 
at the 5% level will be conducted to compare the inter-
vention and control phases. In addition, an OR will be 
estimated along with a 90% CI (to be consistent with the 
one-sided 5% level).

Patient and public involvement
Patients were not involved in the design of this study, 
and the study does not involve recruitment of individual 
patients. Following completion of the study we plan to 
present the findings and a draft version of the paper for 
publication to several BMJ patient and public reviewers 
to obtain their insight into the implications that the study 
might have for patient care.

Ethics and dissemination
Despite the decision of our local ethics board that this 
study does not meet criteria for human-subjects research, 
the investigators recognise that the study design neces-
sitates the implementation of precautions to protect 
the confidentiality and intellectual property of authors 
whose work may be included in the study, along with 
peer reviewers and editors involved in the evaluation of 
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included manuscripts. All study materials will be stored 
electronically in an encrypted database, and will not be 
shared outside of the team of PRE-REPORT investigators. 
Several participating journals requested the implemen-
tation of confidentiality agreements between the jour-
nals and the PRE-REPORT investigators who have access 
to submitted manuscripts in order to help ensure the 
confidentiality of peer review materials; when relevant 
these confidentiality agreements are consistent with the 
requirements imposed by the European Union General 
Data Protection Regulation. Additionally, in order to 
maintain the confidentiality of all relevant stakeholders 
and to encourage journal participation, we will not 
publicly release any dataset containing individual manu-
script data or outcome data identifying the performance 
of individual participating journals. We will submit pooled 
study results for publication to a peer-reviewed biomed-
ical journal following the conclusion of data collection. 
Participating journals were permitted to make general 
statements to their reviewers regarding the possibility 
that their reviews might be included in research on the 
peer review process, but were asked not to disclose the 
specific nature of this study to their reviewers because of 
the likelihood that this disclosure would change reviewer 
behaviour independently from our intervention. We 
do not record identifying information from reviewers 
assigned to evaluate manuscripts from the included trials.

Author affiliations
1Emergency Medicine, Cooper Medical School of Rowan University, Camden, New 
Jersey, USA
2Medical Library, Cooper Medical School of Rowan University, Camden, New Jersey, 
USA
3Mathematics and Statistics, Elon University, Elon, North Carolina, USA
4BMJ Editorial, London, UK
5Emergency Medicine, University of Michigan, Ann Arbor, Michigan, USA
6Emergency Medicine, University of California Los Angeles, Los Angeles, California, 
USA
7University of North Carolina, Chapel Hill, Chapel Hill, North Carolina, USA

Contributors  CWJ and TPM conceived of the study and secured funding. CWJ, 
ACA, SS, MAW, DLS, BSM and TPM all contributed to the study design. Statistical 
planning and analyses were performed by MAW. CWJ initially drafted this 
manuscript and CWJ, ACA, SS, MAW, DLS, BSM and TPM all contributed to critical 
revision of the manuscript. All authors have read and approved the final manuscript.

Funding   This work was supported by the US Department of Health and Human 
Services Office of Research Integrity, grant number ORIIR180039. 

Competing interests  CWJ in an investigator on studies sponsored by AstraZeneca, 
Roche Diagnostics, Hologic Inc, and Janssen for which his department received 
research grants. SS is a full-time employee at BMJ, but is not involved in editorial 
decision making on manuscripts. 

Patient consent for publication  Not required.

Ethics approval  The trial protocol was reviewed by the Cooper University Hospital 
Institutional Review Board and was determined to not meet the regulatory definition 
for human subjects’ research and is therefore exempt from further Institutional 
Review Board review. 

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with 
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this work 
non-commercially, and license their derivative works on different terms, 
provided the original work is properly cited, appropriate credit is given, 

any changes made indicated, and the use is non-commercial. See: http://​
creativecommons.​org/​licenses/​by-​nc/​4.​0/.

References
	 1.	 Anon. ICH Harmonised Tripartite Guideline. Statistical principles for 

clinical trials. International Conference on Harmonisation E9 Expert 
Working Group. Stat Med 1999;18:1905–42.

	 2.	 Mills JL. Data torturing. N Engl J Med 1993;329:1196–9.
	 3.	 Chan AW, Hróbjartsson A, Haahr MT, et al. Empirical evidence for 

selective reporting of outcomes in randomized trials: comparison of 
protocols to published articles. JAMA 2004;291:2457–65.

	 4.	 Chan AW, Altman DG. Identifying outcome reporting bias in 
randomised trials on PubMed: review of publications and survey of 
authors. BMJ 2005;330:753.

	 5.	 Smyth RM, Kirkham JJ, Jacoby A, et al. Frequency and reasons for 
outcome reporting bias in clinical trials: interviews with trialists. BMJ 
2011;342:c7153.

	 6.	 Jones CW, Keil LG, Holland WC, et al. Comparison of registered and 
published outcomes in randomized controlled trials: a systematic 
review. BMC Med 2015;13:282.

	 7.	 Bourgeois FT, Murthy S, Mandl KD. Outcome reporting among 
drug trials registered in ​ClinicalTrials.​gov. Ann Intern Med 
2010;153:158–66.

	 8.	 Mathieu S, Boutron I, Moher D, et al. Comparison of registered and 
published primary outcomes in randomized controlled trials. JAMA 
2009;302:977–84.

	 9.	 Killeen S, Sourallous P, Hunter IA, et al. Registration rates, adequacy 
of registration, and a comparison of registered and published primary 
outcomes in randomized controlled trials published in surgery 
journals. Ann Surg 2014;259:193–6.

	10.	 Braakhekke M, Scholten I, Mol F, et al. Selective outcome reporting 
and sponsorship in randomized controlled trials in IVF and ICSI. Hum 
Reprod 2017;32:2117–22.

	11.	 Fleming PS, Koletsi D, Dwan K, et al. Outcome discrepancies and 
selective reporting: impacting the leading journals? PLoS One 
2015;10:e0127495.

	12.	 Wayant C, Scheckel C, Hicks C, et al. Evidence of selective reporting 
bias in hematology journals: A systematic review. PLoS One 
2017;12:e0178379.

	13.	 Dickersin K, Rennie D. Registering clinical trials. JAMA 
2003;290:516–23.

	14.	 Tonks A. Registering clinical trials. BMJ 1999;319:1565–8.
	15.	 Chan L, Heinemann AW. Clinical Trial Registration: The Time Has 

Come…. Pm R 2015;7:1203–4.
	16.	 Sim I, Chan AW, Gülmezoglu AM, et al. Clinical trial registration: 

transparency is the watchword. Lancet 2006;367:1631–3.
	17.	 DeAngelis CD, Drazen JM, Frizelle FA, et al. Clinical trial registration: 

a statement from the International Committee of Medical Journal 
Editors. JAMA 2004;292:1363–4.

	18.	 USC. Food and Drug Administration Act of 2007, 2007.
	19.	 The Registration of Clinical Trials. Secondary The Registration of 

Clinical Trials March 12, 2013. 2015. http://www.​wame.​org/​about/​
policy-​statements.

	20.	 WHO Statement on Public Disclosure of Clinical Trial Results. 
Secondary WHO Statement on Public Disclosure of Clinical Trial 
Results 2015. http://www.​who.​int/​ictrp/​results/​reporting.

	21.	  World Health Organization. Ministerial Summit on Health Research: 
Report by the Secretariat, 2005.

	22.	 European Union. Regulation (EU) No 536/2014 of the European 
Parliament and of the Council of 16 April 2014 on clinical trials on 
medicinal products for human use, and repealing Directive 2001/20/
ED, 2014.

	23.	 Hudson KL, Lauer MS, Collins FS. Toward a New Era of Trust and 
Transparency in Clinical Trials. JAMA 2016;316:1353–4.

	24.	 Hannink G, Gooszen HG, Rovers MM. Comparison of registered and 
published primary outcomes in randomized clinical trials of surgical 
interventions. Ann Surg 2013;257:818–23.

	25.	 Li XQ, Yang GL, Tao KM, et al. Comparison of registered and 
published primary outcomes in randomized controlled trials 
of gastroenterology and hepatology. Scand J Gastroenterol 
2013;48:1474–83.

	26.	 Anand V, Scales DC, Parshuram CS, et al. Registration and 
design alterations of clinical trials in critical care: a cross-sectional 
observational study. Intensive Care Med 2014;40:700–22.

	27.	 Jones CW, Platts-Mills TF. Quality of registration for clinical trials 
published in emergency medicine journals. Ann Emerg Med 
2012;60:458–64.

	28.	 Khan NA, Lombeida JI, Singh M, et al. Association of industry 
funding with the outcome and quality of randomized controlled 

 on M
ay 25, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-028694 on 1 June 2019. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://www.ncbi.nlm.nih.gov/pubmed/10532877
http://dx.doi.org/10.1056/NEJM199310143291613
http://dx.doi.org/10.1001/jama.291.20.2457
http://dx.doi.org/10.1136/bmj.38356.424606.8F
http://dx.doi.org/10.1136/bmj.c7153
http://dx.doi.org/10.1186/s12916-015-0520-3
http://dx.doi.org/10.7326/0003-4819-153-3-201008030-00006
http://dx.doi.org/10.1001/jama.2009.1242
http://dx.doi.org/10.1097/SLA.0b013e318299d00b
http://dx.doi.org/10.1093/humrep/dex273
http://dx.doi.org/10.1093/humrep/dex273
http://dx.doi.org/10.1371/journal.pone.0127495
http://dx.doi.org/10.1371/journal.pone.0178379
http://dx.doi.org/10.1001/jama.290.4.516
http://dx.doi.org/10.1136/bmj.319.7224.1565
http://dx.doi.org/10.1016/j.pmrj.2015.11.003
http://dx.doi.org/10.1016/S0140-6736(06)68708-4
http://dx.doi.org/10.1001/jama.292.11.1363
http://www.wame.org/about/policy-statements
http://www.wame.org/about/policy-statements
http://www.who.int/ictrp/results/reporting
http://dx.doi.org/10.1001/jama.2016.14668
http://dx.doi.org/10.1097/SLA.0b013e3182864fa3
http://dx.doi.org/10.3109/00365521.2013.845909
http://dx.doi.org/10.1007/s00134-014-3250-7
http://dx.doi.org/10.1016/j.annemergmed.2012.02.005
http://bmjopen.bmj.com/


8 Jones CW, et al. BMJ Open 2019;9:e028694. doi:10.1136/bmjopen-2018-028694

Open access�

trials of drug therapy for rheumatoid arthritis. Arthritis Rheum 
2012;64:2059–67.

	29.	 Liu JP, Han M, Li XX, Xx L, et al. Prospective registration, bias risk 
and outcome-reporting bias in randomised clinical trials of traditional 
Chinese medicine: an empirical methodological study. BMJ Open 
2013;3:e002968.

	30.	 Mathieu S, Giraudeau B, Soubrier M, et al. Misleading abstract 
conclusions in randomized controlled trials in rheumatology: 
comparison of the abstract conclusions and the results section. Joint 
Bone Spine 2012;79:262–7.

	31.	 Milette K, Roseman M, Thombs BD. Transparency of outcome 
reporting and trial registration of randomized controlled trials in top 
psychosomatic and behavioral health journals: A systematic review. J 
Psychosom Res 2011;70:205–17.

	32.	 Pinto RZ, Elkins MR, Moseley AM, et al. Many randomized trials of 
physical therapy interventions are not adequately registered: a survey 
of 200 published trials. Phys Ther 2013;93:299–309.

	33.	 Rosenthal R, Dwan K. Comparison of randomized controlled trial 
registry entries and content of reports in surgery journals. Ann Surg 
2013;257:1007–15.

	34.	 Smith HN, Bhandari M, Mahomed NN, et al. Comparison of 
arthroplasty trial publications after registration in ​ClinicalTrials.​gov. J 
Arthroplasty 2012;27:1283–8.

	35.	 Vera-Badillo FE, Shapiro R, Ocana A, et al. Bias in reporting of end 
points of efficacy and toxicity in randomized, clinical trials for women 
with breast cancer. Ann Oncol 2013;24:1238–44.

	36.	 Ewart R, Lausen H, Millian N. Undisclosed changes in outcomes in 
randomized controlled trials: an observational study. Ann Fam Med 
2009;7:542–6.

	37.	 Smith SM, Wang AT, Pereira A, et al. Discrepancies between 
registered and published primary outcome specifications in analgesic 
trials: ACTTION systematic review and recommendations. Pain 
2013;154:2769–74.

	38.	 You B, Gan HK, Pond G, et al. Consistency in the analysis and 
reporting of primary end points in oncology randomized controlled 
trials from registration to publication: a systematic review. J Clin 
Oncol 2012;30:210–6.

	39.	 Wager E, Williams P. Project Overcome failure to Publish nEgative 
fiNdings Consortium. "Hardly worth the effort"? Medical journals' 

policies and their editors' and publishers' views on trial registration 
and publication bias: quantitative and qualitative study. BMJ 
2013;347:f5248.

	40.	 Chauvin A, Ravaud P, Baron G, et al. The most important tasks 
for peer reviewers evaluating a randomized controlled trial are not 
congruent with the tasks most often requested by journal editors. 
BMC Med 2015;13:158.

	41.	 van de Wetering FT, Scholten RJ, Haring T, et al. Trial registration 
numbers are underreported in biomedical publications. PLoS One 
2012;7:e49599.

	42.	 Ramagopalan S, Skingsley AP, Handunnetthi L, et al. Prevalence of 
primary outcome changes in clinical trials registered on ​ClinicalTrials.​
gov: a cross-sectional study. F1000Res 2014;3:77.

	43.	 Ramagopalan SV, Skingsley AP, Handunnetthi L, et al. Funding 
source and primary outcome changes in clinical trials registered on ​
ClinicalTrials.​gov are associated with the reporting of a statistically 
significant primary outcome: a cross-sectional study. F1000Res 
2015;4:80.

	44.	 Hussey MA, Hughes JP. Design and analysis of stepped wedge 
cluster randomized trials. Contemp Clin Trials 2007;28:182–91.

	45.	 Ellenberg SS. The Stepped-Wedge Clinical Trial: Evaluation by 
Rolling Deployment. JAMA 2018;319:607–8.

	46.	 Hemming K, Haines TP, Chilton PJ, et al. The stepped wedge cluster 
randomised trial: rationale, design, analysis, and reporting. BMJ 
2015;350:h391.

	47.	 Jones CW, Misemer BS, Platts-Mills TF, et al. Primary outcome 
switching among drug trials with and without principal investigator 
financial ties to industry: a cross-sectional study. BMJ Open 
2018;8:e019831.

	48.	 Zarin DA, Tse T, Williams RJ, et al. The ​ClinicalTrials.​gov results 
database--update and key issues. N Engl J Med 2011;364:852–60.

	49.	 Baio G, Copas A, Ambler G, et al. Sample size calculation for a 
stepped wedge trial. Trials 2015;16:354.

	50.	 Qaqish BF. A family of multivariate binary distributions for simulating 
correlated binary variables with specified marginal means and 
correlations. Biometrika 2003;90:455–63.

	51.	 Preisser JS, Young ML, Zaccaro DJ, et al. An integrated population-
averaged approach to the design, analysis and sample size 
determination of cluster-unit trials. Stat Med 2003;22:1235–54.

 on M
ay 25, 2022 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2018-028694 on 1 June 2019. D

ow
nloaded from

 

http://dx.doi.org/10.1002/art.34393
http://dx.doi.org/10.1136/bmjopen-2013-002968
http://dx.doi.org/10.1016/j.jbspin.2011.05.008
http://dx.doi.org/10.1016/j.jbspin.2011.05.008
http://dx.doi.org/10.1016/j.jpsychores.2010.09.015
http://dx.doi.org/10.1016/j.jpsychores.2010.09.015
http://dx.doi.org/10.2522/ptj.20120206
http://dx.doi.org/10.1097/SLA.0b013e318283cf7f
http://dx.doi.org/10.1016/j.arth.2011.11.005
http://dx.doi.org/10.1016/j.arth.2011.11.005
http://dx.doi.org/10.1093/annonc/mds636
http://dx.doi.org/10.1370/afm.1017
http://dx.doi.org/10.1016/j.pain.2013.08.011
http://dx.doi.org/10.1200/JCO.2011.37.0890
http://dx.doi.org/10.1200/JCO.2011.37.0890
http://dx.doi.org/10.1136/bmj.f5248
http://dx.doi.org/10.1186/s12916-015-0395-3
http://dx.doi.org/10.1371/journal.pone.0049599
http://dx.doi.org/10.12688/f1000research.3784.1
http://dx.doi.org/10.12688/f1000research.6312.1
http://dx.doi.org/10.1016/j.cct.2006.05.007
http://dx.doi.org/10.1001/jama.2017.21993
http://dx.doi.org/10.1136/bmj.h391
http://dx.doi.org/10.1136/bmjopen-2017-019831
http://dx.doi.org/10.1056/NEJMsa1012065
http://dx.doi.org/10.1186/s13063-015-0840-9
http://dx.doi.org/10.1093/biomet/90.2.455
http://dx.doi.org/10.1002/sim.1379
http://bmjopen.bmj.com/

	Peer reviewed evaluation of registered end-points of randomised trials (the PRE-REPORT study): protocol for a stepped-wedge, cluster-randomised trial
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Study design
	Stepped-wedge randomisation
	Journal selection:
	Manuscript eligibility
	Control phase
	Intervention phase
	Registry data abstraction
	Data collection
	Primary outcome
	Secondary outcomes
	Exploratory analyses
	Sample size and power
	Analytical plan
	Patient and public involvement
	Ethics and dissemination

	References


