Open access

BM)J Open

To cite: Jones CW, Adams A,
Misemer BS, et al. Peer
Reviewed Evaluation of
Registered End-Points of
Randomised Trials (the
PRE-REPORT study): a

stepped wedge, cluster-
randomised trial. BMJ Open
2022;12:¢066624. doi:10.1136/
bmjopen-2022-066624

» Prepublication history and
additional supplemental material
for this paper are available
online. To view these files,
please visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2022-066624).

Received 13 July 2022
Accepted 02 September 2022

| '.) Check for updates

© Author(s) (or their
employer(s)) 2022. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to

Dr Christopher W Jones;
jones-christopher@
cooperhealth.edu

Original research

Peer Reviewed Evaluation of Registered
End-Points of Randomised Trials (the

PRE-REPORT study): a stepped wedge,
cluster-randomised trial

Christopher W Jones
Mark A Weaver,* Sara Schroter

ABSTRACT:

Objective To test whether providing relevant clinical trial
registry information to peer reviewers evaluating trial
manuscripts decreases discrepancies between registered
and published trial outcomes.

Design Stepped wedge, cluster-randomised trial, with
clusters comprised of eligible manuscripts submitted to
each participating journal between 1 November 2018 and
31 October 2019.

Setting Thirteen medical journals.

Participants Manuscripts were eligible for inclusion if
they were submitted to a participating journal during the
study period, presented results from the primary analysis
of a clinical trial, and were peer reviewed.

Interventions During the control phase, there were

no changes to pre-existing peer review practices. After
journals crossed over into the intervention phase, peer
reviewers received a data sheet describing whether trials
were registered, the initial registration and enrolment
dates, and the registered primary outcome(s) when
enrolment began.

Main outcome measure The presence of a clearly
defined, prospectively registered primary outcome
consistent with the primary outcome in the published trial
manuscript, as determined by two independent outcome
assessors.

Results We included 419 manuscripts (243 control and
176 intervention). Participating journals published 43%
of control-phase manuscripts and 39% of intervention-
phase manuscripts (model-estimated percentage
difference between intervention and control trials =
—10%, 95% Cl —25% to 4%). Among the 173 accepted
trials, published primary outcomes were consistent with
clearly defined, prospectively registered primary outcomes
in 40 of 105 (38%) control-phase trials and 27 of 68
(40%) intervention-phase trials. A linear mixed model did
not show evidence of a statistically significant primary
outcome effect from the intervention (estimated difference
between intervention and control=—6% (90% CI —27% to
15%); one-sided p value=0.68).

Gonclusions These results do not support use of the
tested intervention as implemented here to increase
agreement between prospectively registered and
published trial outcomes. Other approaches are needed to
improve the quality of outcome reporting of clinical trials.

,' Amanda Adams,? Benjamin S Misemer,®
,°> Hayat Khan," Benyamin Margolis,®
David L Schriger,” Timothy F Platts-Mills®

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Highly innovative study that uses a stepped wedge
design to evaluate an intervention aimed at improv-
ing peer review.

= The 13 participating high-impact journals are di-
verse with respect to medical specialty, journal size,
location and peer review practices.

= The intervention is simple and was deployed via
pragmatic methods that could potentially be auto-
mated for scalability.

= Pairing the tested intervention with an education-
al programme for editors and reviewers detailing
specific recommendations for the assessment of
registry information might have increased the inter-
vention’s effectiveness.

Trial registration number ISRCTN41225307.

INTRODUCTION

Clinical trial registries were developed more
than 20 years ago, in large part to facilitate
the unbiased reporting of results from clinical
trials." * To further support this goal, in 2005,
the International Committee of Medical
Journal Editors (ICMJE) mandated the regis-
tration of all clinical trials before the start of
enrolment as a condition of publication in
ICMJE-member journals.” Shortly afterwards,
the WHO also called for the prospective
registration of all trials, and trial registration
is now endorsed or required by many regula-
tors, funding organisations and other stake-
holders.* While trial registries have proven
to be a valuable tool for identifying and
quantifying some forms of reporting biases
within the biomedical literature, evidence
shows that biased reporting persists.'’™"?
Specifically, discrepancies between prespec-
ified trial outcomes and outcomes reported
in published manuscripts are frequently
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observed, indicating the presence of selective outcome
reporting.n_16

In theory, publicly available trial registries should allow
for the identification and correction of selective outcome
reporting during peer review. In practice, however,
the continued high prevalence of selective outcome
reporting indicates that registries have not fulfilled this
potential. Several possible barriers exist, which may limit
the effective use of registries during peer review. These
barriers include the absence of clear policies at some
journals identifying specific individuals responsible for
reviewing registry entries and lack of familiarity among
some reviewers and editors with registration require-
ments and available registry resources, including audit
trails showing changes made to registry entries over
time.'” '® Most reviewers are also volunteers with limited
time available to devote to their reviews, and they may not
feel that they have enough time to seek out registry infor-
mation themselves. Additionally, because registry entries
often include the names of trial investigators and spon-
sors, some reviewers may hesitate to access these sites in
order to preserve blinded peer review.

This study was designed to test a solution to these
barriers by pushing relevant trial registry information to
peer reviewers assigned to evaluate clinical trial manu-
scripts. We hypothesised that providing manuscript
reviewers with information about relevant registration
requirements, the trial’s registration status and the list of
prospectively defined primary outcomes would improve
clinical trial reporting by increasing the consistency
between prospectively registered and published trial
outcomes.

METHODS

Study design

This was a stepped wedge, cluster-randomised trial testing
the impact of providing peer reviewers with registry infor-
mation for the clinical trials they were reviewing on consis-
tency between registered and published trial outcomes.
The rationale and detailed description for the study
methods have been published previously (online supple-
mental appendix).”” Clusters consisted of all eligible
clinical trial manuscripts sent for peer review during the
study period by an individual participating journal. This
study was prospectively registered at the ISRCTN Registry
on 24 October 2018.

JOURNAL SELECTION

We emailed the editors-in-chief at journals across a broad
range of medical specialties to assess eligibility, feasi-
bility and interest in study participation. Journals were
approached for possible participation if they published
an average of at least 10 clinical trial manuscripts per year
and had endorsed the ICMJE requirement for prospec-
tive trial registration as a condition for publication. In
order to participate, each journal’s editor-in-chief had

to determine that there was an opportunity to improve
on existing practices with respect to the use of registry
information during peer review. To minimise the risk of
a change in behaviour on behalf of submitting authors
or peer reviewers due to participation in the study (ie,
Hawthorne effect), we did not publicly disclose the iden-
tities of participating journals prior to study completion,
and journals were asked not to provide reviewers with
specific details about the purpose of the study. Addition-
ally, in order to maintain the confidentiality of all relevant
stakeholders and to encourage journal participation, we
agreed not to publicly release outcome data identifying
individual manuscripts or individual participating jour-
nals. Thirteen journals agreed to participate in the study
(online supplemental table 1).

Manuscript eligibility

Manuscripts reporting results from a clinical trial were
eligible for inclusion if they were submitted to a partici-
pating journal between 1 November 2018 and 31 October
2019 and were sent for external peer review. We defined
clinical trials according to the definition used by the WHO
and ICMJE: any research study that prospectively assigned
human participants or groups of humans to one or more
health-related interventions to evaluate the effects on
health outcomes.” *” Manuscripts were not eligible if they
described a study protocol without reporting trial results,
or if they stated that the manuscript was not intended to
report on the trial’s primary outcome (ie, manuscripts
describing only secondary analyses, secondary outcomes
or reanalyses). Manuscripts were also ineligible if they
had previously been peer reviewed by one of the other
participating journals.

Screening procedures for eligible manuscripts were
individualised for each participating journal in order
to accommodate confidentiality requirements as well
as existing editorial and peer review processes. At some
participating journals, journal staff members screened
submissions for manuscript eligibility before alerting
Peer Reviewed Evaluation of Registered End-Points
of Randomised Trials (PRE-REPORT) investigators to
a potentially eligible submission; at others, the PRE-
REPORT investigators directly screened all submitted
manuscripts for eligibility via the journal’s electronic
manuscript management system.

Registry data abstraction

An investigator with expertise in the use of trial registries
reviewed each included manuscript for a trial registration
number or other evidence of trial registration. When
manuscripts did not contain registration information, the
investigator then performed a keyword and title search of
ClinicalTrials.gov, the WHO International Clinical Trials
Registry Platform search portal and relevant national or
regional registries to identify a matching registry entry.
We assessed potential matches between registry entries
and manuscripts by comparing the study title, interven-
tions, sample sizes, enrolment dates, investigator names
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and trial locations between the registry and manuscript.
When this initial search failed to identify a match, a
second investigator performed an additional registry
search. If the second search also failed to identify a
matching registry entry, the trial in question was labelled
unregistered. After identifying the registry record for an
included trial, we recorded the date of trial registration,
enrolment dates and all registered outcomes as defined
when enrolment began.

Randomisation

We used a stepped wedge, cluster-randomised design to
control for potentially confounding factors at the journal
level, including characteristics of submitted manuscripts
and existing peer review processes.”’ ** All participating
journals began the 12-month study in the control phase
and then crossed over into the intervention phase
between months 3 and 10 after study initiation according
to a randomisation schedule created by the study statisti-
cian using computer-generated random numbers. Manu-
script screening and data collection processes did not
change between the control and intervention phases.

Interventions

For journals in the control phase, there was no change
to the instructions or information provided to peer
reviewers as part of each journal’s usual peer review prac-
tices. For eligible manuscripts submitted for peer review
during the intervention phase, a PRE-REPORT inves-
tigator completed a registry data form (Supplementary
Methods) which described whether the submitted trial
was registered, the timing of registration relative to study
enrolment and a description of the registered primary
outcome(s) at the time study enrolment began. In
some cases, registries are amended after enrolment has
commenced to change the listed primary outcome. When
this occurred, the primary outcome listed in the registry
when enrollment began was the outcome included in the
data form. These registry data forms were then distrib-
uted to all peer reviewers who accepted an invitation to
review the included manuscript. For each journal, the
method of distribution of data forms was determined
by the editor-in-chief based on existing peer review
processes and consisted of either incorporating this
form into the downloadable version of the manuscript
available to reviewers (six journals) or directly emailing
the registry data form to reviewers through the journal’s
online manuscript tracking system within 24 hours of
accepting the invitation to review (seven journals). We
were not able to determine whether individual reviewers
actually accessed the registry data forms. The data forms
also included a reminder of the ICMJE requirements for
prospective clinical trial registration as a condition of
publication, though they did not include recommended
actions in order to promote case-by-case decision-making
by reviewers and editors having expertise specific to the
content of each manuscript.

Outcome assessment

We tracked each submitted manuscript throughout the
editorial process until the journal editors reached a
final publication decision. For accepted manuscripts, we
recorded the published definitions of all primary and
secondary trial outcomes. Outcomes were classified as
primary if they were described as such by study authors
within the published abstract or manuscript. If the manu-
script did not contain an explicitly identified primary
outcome but did include a sample size calculation, we
classified the outcome used for this calculation as the
published primary outcome. If no primary outcome was
explicitly identified and no sample size calculation was
performed, the published primary outcome was consid-
ered undefined.

Our primary outcome for each included trial was the
presence of a clearly defined, prospectively registered
primary outcome consistent with the primary outcome in
that trial’s published manuscript. Trials were considered
prospectivelyregistered ifa primary outcome was recorded
on 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). We classified an outcome
as being clearly defined if it provided sufficient informa-
tion to reasonably allow its identification on review of the
study results and to allow an independent investigator
to replicate the study. In most cases, this required the
registry to include both a clearly defined time period for
assessment and an outcome variable specifying a general
domain (eg, ‘pain’), specific measurement (eg, ‘11-point
visual analogue scale’) and specific metric (eg, ‘change
from baseline’).*®

Outcomes were considered consistent if every primary
outcome describedin the registrywasreported asa primary
outcome in the manuscript, and every primary outcome
reported in the manuscript was described as a primary
outcome in the registry. We characterised outcome incon-
sistencies using the following classification: registered
primary outcome is reported as secondary in the publi-
cation; registered primary outcome not reported in the
publication; published primary outcome was described
as secondary in the registry; published primary outcome
was not registered; timing of primary outcome assessment
differs between the registry and publication.'” ** By defi-
nition, trials which were not prospectively registered were
considered to have introduced new primary outcomes in
the publication.

Two investigators, who were blinded to whether
manuscripts were in the control or intervention phase,
independently evaluated all registered and published
outcomes for clarity and consistency using a stan-
dardised assessment form. Before beginning the evalu-
ation process, these outcome assessors participated in a
series of training sessions focused on our standardised
framework for performing outcome evaluations. Both
outcome assessors could access relevant registry data
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Assessed for eligibility (n = 50 clusters)

— >
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Journal does not publish > 10 clinical trials per year = 4
Robust process for checking registry data already in place = 1
Not interested in participating/no response to query = 32

Clusters randomly assigned to blocks (n = 13 clusters)

v

Block 1 Block 2 Block 3 Block 4 Block 5 Block 6 Block 7 Block 8

(1 Cluster) (1 Cluster) (1 Cluster) (2 Clusters) (2 Clusters) (2 Clusters) (2 Clusters) (2 Clusters)
Months 1-2
Month 3
Month 4
Month 5
Month 6
Month 7
Month 8
Month 9
Months 10-12
I:I Cluster under Cluster under l

control condition intervention condition

Clusters analyzed (n = 13 clusters)

Manuscripts assessed for eligibility (n = 1027)

Excluded manuscripts (n = 608)
Not sent for peer review = 512
No human subjects = 10
Not a clinical trial = 52
Trial protocol only =2
Secondary analysis = 80
Revision of previous submission = 17

Eligible manuscripts (n =419)

v

Included manuscripts (n = 419)

v

Control condition manuscripts analyzed (n = 243)

Figure 1 Flow diagram of eligible and included trials.

and a version of the published manuscript from which
all submission and publication dates had been redacted.
Dates were redacted in order to preserve blinding given
the trial’s stepped wedge format. After performing their
initial independent evaluations, the assessors discussed all
outcome discrepancies until a consensus was reached for
each included trial. We measured inter-rater agreement
with respect to both outcome clarity and consistency
using Cohen’s kappa.

Secondary outcomes of our study included the rates of
acceptance for included manuscripts, the disclosure of a
primary outcome change within the published version of
the manuscript and time elapsed between initial manu-
script submission and publication. As another secondary
analysis involving those trials that were registered
prospectively but without a clear primary outcome defi-
nition, we determined whether the vaguely defined regis-
tered outcome was broadly consistent with the published
primary outcome. When possible, we also recorded the
implications of primary outcome discrepancies for statis-
tical significance of the primary outcome reported in
the published manuscript. Discrepancies in secondary
outcomes between prospectively completed registry
entries and publications will be reported in a future
manuscript.

v

Intervention condition manuscripts analyzed (n = 176)

Sample size

We used Qaqish’s conditional linear family approach
to generate 2000 simulated data sets with correlated
binary outcomes corresponding to the trial’s stepped
wedge design in order to estimate power for the primary
outcome.” Based on data from a prior systematic review,
we expected that 33% of published manuscripts would
have inconsistent outcomes during the control phase,
and based on 2017 data, we assumed that the partici-
pating journals would accept for publication, on average,
two trial manuscripts per month.'"’ We further assumed
that responses from manuscripts from the same journal
in the same phase would have an intracluster correlation
of no more than 0.50 (ICCI), and that responses from
manuscripts from the same journal but from different
phases would have an ICC of at least 0.05 (ICC2). Under
these assumptions, enrolling eight journals would
provide at least 80% power to detect a 26% absolute
reduction (80% relative reduction) in outcome inconsis-
tency using a one-sided test at the 0.05 significance level.
We recruited an additional five participating journals, for
a total of 13, in order to accommodate a lower magni-
tude impact of the intervention, lower rates of manu-
script publication or the possibility of journals dropping
out of the study.
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ANALYSIS

All manuscripts were analysed based on the study phase
of the relevant journal at the time of manuscript submis-
sion, in keeping with an intention-to-treat approach. For
our primary outcome, we used a linear mixed model to
compare observations between intervention and control
phases. This approach was used rather than logistic
regression to allow for the estimation of differences in
proportions between intervention-condition and control-
condition trials, as the cluster-randomised, stepped wedge
design limits the utility of comparing raw differences in
proportions. The model included fixed effects for study
phase (control or intervention) and study month as well
as journal-specific random effects that allow for different
levels of correlation depending on whether manuscripts
are reviewed in the same month or in different months.
We prespecified the use of a one-sided test at the 5% level
based on the assumption that the intervention would be
very unlikely to increase the publication of manuscripts
with primary outcome inconsistencies and estimated 90%
ClIs to be consistent with this one-sided 5% level. We used
a similar linear mixed model for the secondary outcome
of acceptance of submitted manuscripts; however, for this
outcome, we report a two-sided test and 95% CI because
the expected intervention effect was less clear. Because
most of the remaining secondary outcomes were based
on observations within a subset of the published trials,
there were not sufficient data to support fitting a statis-
tical model for these outcomes.

We also performed a post hoc exploratory analysis
involving all included trials regardless of publication
status in which we classified trials according to whether:
(1) the manuscript was published without a primary
outcome that matched a clearly defined, prospectively
registered primary outcome or (2) the trial was either
unpublished or was published with a primary outcome
matching a clearly defined, prospectively registered
primary outcome. The same linear mixed model as used
for the primary outcome was also applied to this explor-
atory outcome.

Patient and public involvement
Patients or the public were not involved in the design,
conduct, analysis or reporting of this research.

RESULTS

Thirteen journals initially agreed to participate in the
trial, one of which dropped out after the enrolment of one
control-condition manuscript, which was not accepted for
publication, leaving 12 journals which contributed manu-
scripts that were eventually published. From the partici-
pating journals, we assessed 1027 submitted manuscripts
for eligibility, and 419 manuscripts were included in the
trial (figure 1). Of these included manuscripts, 243 were
submitted to journals in the control phase of the study,
and 176 were submitted to journals in the intervention
phase.

Table 1 Characteristics of included trials
Control Intervention
condition condition
Trial characteristics (n=243) (n=176)
Number of participants; median 78 (35-172) 75 (42-149)
(IQR)
Trial phase; n (%)
Phase 0-II 44 (18%) 41 (23%)
Phase llI 26 (11%) 19 (11%)
Phase IV 27 (11%) 25 (14%)
Other/undefined 146 (60%) 91 (52%)
Funding source; n (%)*
Industry 66 (27 %) 55 (31%)
Federal government 79 (33%) 46 (26%)
Foundation 54 (22%) 25 (14%)
Other/self-funded 74 (30%) 65 (37%)

*Total adds to more than 100% because trials could have multiple
funding sources.

Analyses of all included trials

The control and intervention groups were similar with
respect to study size and funding characteristics (table 1).
Thirty-three trials (8%) were unregistered at the time
of manuscript submission, 135 (32%) were registered
retrospectively, and 251 (60%) were registered prospec-
tively. Of the 419 included manuscripts, 173 (41%) were
published by the participating journal and 246 (59%)
were not.

Forty-three per cent (n=105) of manuscripts submitted
to journals in the control phase were published, and 39%
(n=68) of manuscripts submitted to journals during the
intervention phase were published (linear mixed model-
estimated percentage difference between intervention
and control trials=—10%, 95% CI -25% to 4%) (online
supplemental figure 1). Prospectively registered trials
were more likely to be accepted for publication (117/251,
47%) than unregistered trials (7/33 trials, 21%; model-
estimated difference=29% (95% CI10% to 47%)). Among
retrospectively registered trials, 49/135 (36%) were
accepted for publication; the model-estimated difference
between prospectively and retrospectively registered trials

was 9% (95% CI-1% to 20%)) (table 2).

Analyses of published trials

We evaluated our primary outcome among each of the
173 published trials by assessing for the presence of a
clearly defined, prospectively registered primary trial
outcome that matched the primary outcome reported
in the publication. Forty of 105 (38%) control-condition
trials and 27 of 68 (40%) intervention-condition trials
met this standard. The linear mixed model did not show
evidence of a statistically significant effect from the inter-
vention (model-estimated difference between the propor-
tions of intervention-condition and control-condition
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Table 2 Timing of registration relative to trial initiation

Registration timing Total 419 Published* n=173 Not published* n=246
Registered before enrolment began; n (%) 251 117 (68%) 134 (54%)

Registered after enrolment began; n (%) 135 49 (28%) 86 (35%)

Registered up to 6 months after enrolment began; n (%) 66 31 (18%) 35 (14%)

Registered 6-12 months after enrolment began; n (%) 20 6 (83%) 14 (6%)

Registered over 12 months after enrolment began; n (%) 49 12 (7%) 37 (15%)
Unregistered; n (%) 33 7 (4%) 26 (11%)

*Refers to publication within the participating journal.

trials meeting the primary outcome =-6% (90% CI -27%
to 15%); one-sided p value=0.68) (figure 2). Most trials
in both the control and intervention arms which failed
to meet criteria satisfying our primary outcome did so
because they were not prospectively registered (table 3).
Among the trials which were prospectively registered with
a clearly defined primary outcome, 36 (21%) had discrep-
ancies between the registered and published primary
outcomes (online supplemental table 2). We did not
observe a notable difference in the proportion of trials
with outcome discrepancies between the control (n=21,
20%) and intervention (n=15, 22%) groups. Cohen’s
kappa revealed substantial interrater agreement with
respect to both whether registered primary outcomes
were clearly defined (k=0.88, p<0.001) and consistency
between registered and published primary outcomes
(k=0.74, p<0.001).

When primary outcome discrepancies were present,
the discrepancy resulted in promotion of a new primary
outcome in the publication that was statistically signifi-
cant or demotion of a registered primary outcome that
was not statistically significant in 11 cases (7/21 (33%)
control; 4/15 (27%) intervention). Four outcome
changes did not result in promotion of a statistically
significant outcome or demotion of a non-significant
outcome. In 21 cases, we were unable to determine the
impact of the outcome discrepancy on the statistical signif-
icance of outcomes in the published manuscript. Among
trials with discrepancies between a clearly registered

— Control

— Intervention

Accepted Papers

Proportion with Outcome Match

0

o :

® 10

. ® 5

- [ ] L ]
¢0 | ‘ . ! , . @ 2
2 4 6 8 10 12
Study Month

Figure 2 Proportion of accepted papers with clear,
prospectively registered primary outcomes that match the
published primary outcomes, by intervention phase and
study month. Includes loess smoothing lines.

primary outcome and a published primary outcome, the
published manuscript disclosed or explained discrepan-
cies between registered and published outcomes for one
trial in the control group (5%) and three trials in the
intervention group (20%).

The median time elapsed between submission and
publication did not differ substantially between submis-
sions made during the control phase (182 days, IQR
112-248) and the intervention phase (188 days, IQR
147-285).

Sensitivity analysis

There were 14 published trials (10 control and 4 interven-
tion), which were prospectively registered, but had regis-
tered primary outcomes that were not clearly defined.
Three of these trials (two control and one intervention)
had published outcomes that were consistent with the
available outcome information in the registry, though
in each of these cases, the registered trial record was
ambiguous such that published outcomes could have
been measured and reported in multiple ways while still
broadly matching the primary outcome as defined in the
registry. We performed a sensitivity analysis in which we
considered these three trials to have met criteria for our
primary outcome. In this analysis, 42 of 105 published
trials in the control condition (40%) and 28 of 68
published trials in the intervention condition (41%) were
prospectively registered with matches between all regis-
tered and published primary outcomes (model-estimated
difference between proportions of intervention-condition
and control-condition trials=—3% (90% CI -23% to 18%);
one-sided p value=0.58).

Post hoc analysis

A post hoc exploratory analysis involving all of the
included trials regardless of publication status did not
show evidence that the tested intervention increased
the proportion of trials that were either rejected by the
journal or published with a primary outcome matching a
clearly defined, prospectively registered primary outcome
(control=178/243 (73%), intervention=135/176 (77%);
model-estimated difference between intervention-
condition and control-condition trials=—1% (95% CI
-13% to 10%), one-sided p value=0.58).
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Table 3 Registration and outcome data for trial manuscripts published in the index journal

Outcomes for included trials

Control trials (n=105) Intervention trials (n=68)

Prospectively registered; n (%)
Prospectively registered with clear primary outcome; n (%)

Prospectively registered with clear primary outcome that matches

published primary outcome; n (%)

DISCUSSION

This stepped wedge, cluster-randomised trial included
manuscripts sent for peer review over a l-year period at
a diverse group of biomedical journals to test whether
pushing information from trial registries to peer
reviewers would decrease the incidence of inconsistencies
between prospectively registered and published primary
outcomes. Fewer than 40% of the manuscripts accepted
for publication had published primary outcomes that
matched clearly defined, prospectively registered primary
outcomes. The tested intervention did not decrease the
incidence of inconsistencies between registered and
published outcomes.

In contrast to the critical role that peer review plays
in the dissemination of findings from biomedical
research, relatively few studies have been performed to
test innovations aimed at improving current peer review
processes.”>* Furthermore, the majority of trials which
have tested interventions related to peer review are limited
in their generalisability because they were performed at a
single journal.*** No prior randomised trials have exam-
ined interventions to ensure consistency between regis-
tered and published outcomes.” Our finding that fewer
than half of the included trials had published primary
outcomes matching prospectively registered primary
outcomes emphasise the urgent need to identify inter-
ventions that are effective at increasing the quality of
prospective trial registration, reducing post hoc outcome
switching and improving trial reporting.” *® Although the
current trial did not show evidence that the tested inter-
vention was beneficial, it does demonstrate the feasibility
of testing peer review interventions using rigorous meth-
odology, and offers a potential framework for similar
trials in the future. Specifically, applying a stepped wedge
design with clusters defined by the participating journals
allowed us to control for journal-specific confounders
while balancing logistical considerations involved in inte-
grating the intervention into existing editorial workflows
at each journal.

Several lessons from the implementation of this study
may increase the likelihood of ascertaining a benefit
when testing future peer review-based interventions.
First, in order to limit the risk that trial participation
itself, rather than the intervention, might be responsible
for changing reviewer behaviour (ie, risk of a Hawthorne
effect), we deployed the intervention at participating
journals without notifying peer reviewers about the
study and without providing educational material to
reviewers explaining the importance of trial registration

71 (68%) 46 (68%)
61 (58%) 42 (62%)
40 (38%) 27 (40%)

and the scope or implications of outcome switching. In
retrospect, these educational efforts could have taken
place without disclosing the existence of the trial and
would likely be incorporated into a roll-out of this type
of intervention outside the context of a trial. Therefore,
it would have been reasonable to include such efforts as
part of the tested intervention. Additionally, among our
participating journals, those that published the largest
number of clinical trials were randomly assigned to cross
into the intervention condition towards the end of the
study period. Although it is unlikely that this impacted
the study findings in this case, it did decrease the power
of our trial to identify a beneficial treatment effect.
Future trials randomising at the journal level should
consider employing stratified randomisation based on
the anticipated number of included manuscripts. Finally,
we observed that 40% of the included trials which were
published were either unregistered, registered retrospec-
tively or registered with a vague primary outcome. In
these cases, intervention at the time of peer review might
prevent publication of such a trial in the participating
journal, thereby aligning that specific journal with the
guidance from the WHO and ICMJE requiring prospec-
tive registration as a condition of publication. Interven-
tion during peer review, however, does not solve the
more fundamental problem that unregistered or retro-
spectively registered trials, or trials with vaguely defined
primary outcomes, are often conducted and regularly
published. Instead, solving this problem will require
interventions further upstream in the trial process, before
trial enrolment is initiated in the first place. For example,
we recommend that Institutional Review Boards confirm
the timely and clear registration of clinical trials prior to
granting study approval.37

This study has a number of strengths which should
increase confidence in the validity of these findings.
First, we included more than 400 clinical trials from a
group of well-respected journals that represent a diverse
range of clinical specialties. This group included jour-
nals published in both the USA (n=9) and Europe (n=4),
and participating journals were also heterogeneous with
respect to editorial and peer-review processes, number
of trials published and impact factor, thereby increasing
the external validity of these findings. The use of a
cluster design, as opposed to randomisation of individual
submitted manuscripts, helped minimise the risk that
peer reviewers and decision editors assessing control-
phase manuscripts would be contaminated by exposure
to the intervention. Additionally, the stepped wedge
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design allowed us to control for potentially confounding
characteristics unique to each participating journal by
facilitating within-cluster comparisons between outcomes
in the preintervention and postintervention phases.?' **

This study also has several limitations, which should
be considered when interpreting our findings. First,
while the included journals were diverse in many
important respects, it is our impression that the editors
of each journal primarily or in part chose to participate
because they had a particular interest in improving both
the quality of trial reporting and current peer review
processes. While it is likely that most journal editors
share these characteristics, the intervention may perform
differently among other journals. Second, the stepped
wedge design allows for partial control of secular trends
affecting peer review processes over the duration of the
trial, but we are unable to entirely exclude the possibility
that such trends influenced the study results. Third, the
determination of whether registered outcomes were
clearly defined and comparisons between registered and
published outcomes both necessarily rely on subjective
judgement. We addressed this concern by having two
outcome assessors independently perform each compar-
ison using standardised data forms and by blinding these
assessors to the intervention status of the included trials.
Both assessors were physicians with expertise in the use
of registry data and with previous experience performing
similar comparisons between registered and published
outcomes. Fourth, the intervention was delivered to
reviewers at some of the participating journals by email
after they had already agreed to review; we were not able
to confirm that these emails were received and consid-
ered when the reviews were written. As a result, we are
unable to determine which step(s) within the peer review
process allowed outcome discrepancies to persist despite
our intervention. Future studies should consider incorpo-
rating the use of qualitative methods to better understand
how reviewers and editors might use similar interventions
most effectively.

In conclusion, this stepped wedge trial found that
the tested method of distributing an information sheet
containing registry data to peer reviewers was ineffective
at increasing the proportion of published clinical trial
manuscripts reporting primary outcomes that matched
prospectively registered primary outcomes. Alternative
methods of implementing the intervention may have
increased its effectiveness, though this requires further
study. The continued high prevalence of unregistered
or retrospectively registered trials and of discrepancies
between registered and published trial outcomes necessi-
tate the identification of effective interventions for these
problems.
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