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Abstract (English)

The lack of transparency and accuracy of research reports has been pointed out as one
of the main factors causing research waste. Reporting guidelines (RGs) are sets of
recommendations for authors on how to report research methods and findings in a way
that no relevant information is missing. Nowadays, there exist more than 400 RGs for
different study types, data, and clinical areas. However, biomedical authors’ adherence
to RGs has been shown to be poor. For this reason, it is warranted to explore what
strategies to improve adherence to RGs can be implemented at different points in the

research process.

This thesis has three objectives: (i) to identify, classify, and analyse interventions to
improve adherence to RGs that have been described in the biomedical literature, and to
determine the existing gaps in research on the evaluation of interventions, (ii) to explore
biomedical editors’ perceptions of different interventions that have been or can be
implemented at various points in the editorial process (iii) to evaluate in a real editorial
context the impact of an intervention designed based on the studies that address

objectives (i) and (ii).

For the first objective, we performed a scoping review of interventions to improve
adherence to RGs and identified 31 interventions (11 evaluated, 20 non-evaluated).
These were grouped into five categories: training on the use of RGs; improving
understanding; encouraging adherence; checking adherence and providing feedback;
and involvement of experts. Research gaps identified included the evaluation of
interventions (i) on training on the use of RGs and improving understanding of these, (ii)

at early stages of research (education, grant writing or protocol writing), and (iii) after



the final acceptance of the manuscript (copyediting or post-publication peer review).
Furthermore, we showed that one of the most widespread editorial interventions, the
requirement for authors to submit a completed RG checklist together with their

manuscript, does not guarantee adherence.

To address the second goal, we performed a survey for biomedical journal editors with
experience and interest in the topic of improving authors’ adherence to RGs. These
editors generally believed that engaging trained professionals in the process of checking
adherence to RGs would be the most effective, yet moderately resource intensive,
editorial intervention. Also, they thought that standard peer reviewers should not be
asked to check RG requirements as they generally lack time and training on the content
of RGs. For other promising interventions that could potentially be implemented and
evaluated in biomedical journals, we also identified their barriers and facilitators, as well

as different types of incentives to encourage the use of RGs.

For our third goal, we carried out a randomised controlled trial. Our goal was to analyse,
in a sample of 24 trials submitted to the medical journal BMJ Open, the effect of
involving a CONSORT expert in the process of evaluating the submitted checklist and
providing feedback to authors. Our results showed that the manuscripts that received
this intervention were more completely reported than the ones following the standard
process. Based on this, we propose that journals consider revising their peer review

processes in order to find ways to make this intervention workable.

In this thesis, we have shown the effectiveness of engaging a reporting expert in the
editorial process of a biomedical journal, and we have identified and explored in detail

various interventions that future research may consider evaluating. Developing and



implementing effective solutions to improve adherence to RGs is a key step to increase

the societal impact of biomedical research and reduce research waste.



Resumen (espaiol)

La falta de transparencia y precision de los informes de investigacion es uno de los
principales factores asociados al derroche de recursos financieros invertidos en
investigacion. Las guias de publicaciéon (“Reporting Guidelines”, RGs) especifican como
los investigadores han de informar de los métodos y resultados de sus estudios, de tal
forma que los manuscritos contengan toda la informacion esencial para los lectores. Hoy
en dia, existen mas de 400 RGs para distintos tipos de estudios, datos y areas clinicas.
Sin embargo, el nivel de adherencia a las RGs es deficiente. Por tanto, es necesario
explorar qué estrategias para mejorar la adherencia a las RGs se pueden implementar

en distintos momentos del proceso de investigacion.

Esta tesis tiene tres objetivos: (i) identificar, clasificar y analizar qué intervenciones para
mejorar la adherencia a las RGs han sido descritas en la literatura biomédica, vy
determinar qué lagunas existen en la evaluacion de intervenciones, (ii) explorar las
percepciones de los editores biomédicos expertos sobre distintas intervenciones que
afectan a los procesos editoriales, y (iii) evaluar el impacto de una intervencion disefiada

a partir de los estudios relativos a los objetivos (i) y (ii).

Para alcanzar el primer objetivo, realizamos una revisidn exploratoria. Esta revision nos
permitio identificar 31 intervenciones que agrupamos en cinco categorias: formacién en
el uso de RGs; mejora de la comprension de las RGs; verificacion de la adherencia a las
RGs y propuestas de mejora para los autores; y colaboracién de expertos. Ademas,
identificamos algunas lagunas en las evaluaciones de intervenciones (i) relativas a la
formacién y mejora de la comprensién de las RGs, (ii) en fases iniciales del proceso de

investigacion (educacidn, solicitud de financiacion o elaboracién de protocolos), y (iii)



después de la aceptacidn para publicacidon del manuscrito de investigacion (durante el
proceso de edicidn, o la revisién post-publicacion del articulo). Por otro lado, mostramos
que una de las intervenciones editoriales mdas populares, que consiste en requerir que
los autores completen y envien la lista de verificacién de la RG adecuada junto con su

manuscrito, no garantiza la adherencia a esta RG.

En relacidn con el segundo objetivo, realizamos una encuesta para editores expertos de
revistas biomédicas. Estos expresaron mayoritariamente que la intervencién
potencialmente mas efectiva seria involucrar a profesionales formados en el contenido
de las RGs, aunque podria requerir un gran volumen de recursos. Ademas, los
participantes apuntaron que los revisores por pares no deberian encargarse de verificar
la adherencia a las RGs ya que normalmente carecen de la formacién y el tiempo
necesarios para realizar esta labor. Finalmente, identificamos las ventajas e
inconvenientes de diversas intervenciones prometedoras, asi como distintos tipos de

incentivos para promover el uso de las RGs.

De cara al tercer objetivo, llevamos a cabo un ensayo aleatorizado con el propdsito de
analizar, en 24 ensayos aleatorizados recibidos por la revista médica BMJ Open, el efecto
de involucrar en el proceso editorial a un experto en CONSORT (la RG para ensayos
aleatorizados) que evaluase las guias de verificacion enviadas por los autores y les
propusiese mejoras. Los resultados sefialaron que los manuscritos que pasaban por este
proceso eran mas completos que los que seguian el proceso estandar. A raiz de esto,
proponemos que las revistas ajusten sus procesos de revisién y busquen formas de

hacer viable esta intervencion.



En esta tesis, hemos demostrado la eficacia de la inclusion en los procesos editoriales
de expertos en la presentacién de informes cientificos. Ademas, hemos analizado
diversas intervenciones que pueden ser evaluadas en el futuro. Desarrollar soluciones
efectivas para mejorar la adherencia a las RGs es clave para aumentar el impacto social

de la investigacién biomédica y reducir el derroche de recursos financieros.



Resum (catala)

La manca de transparéencia y precisié dels informes d’investigacidé és un dels principals
factors associats al malbaratament de recursos financers invertits en investigacié. Les
guies de publicacio ("Reporting Guidelines", RGs) especifiquen com els investigadors han
d'informar dels metodes i resultats dels seus estudis, de manera que els manuscrits
continguin tota la informacié essencial per als lectors. Avui dia, n’hi ha més de 400 RGs
per a diferents tipus d'estudis, dades i arees cliniques. Tanmateix, el nivell d’adheréncia
a les RGs és deficient. Per tant, és necessari explorar quines estratégies per millorar
I'adheréencia a les RGs es poden implementar en diferents moments del procés

d'investigacio.

Aquesta tesi té tres objectius: (i) identificar, classificar i analitzar quines intervencions
han estat descrites per millorar I'adherencia a les RGs en la literatura biomeédica, i
determinar quines mancances existeixen en l'avaluacié d'intervencions, (ii) explorar les
percepcions dels editors biomédics experts sobre diferents intervencions que afecten
als processos editorials, i (iii) avaluar, en un context editorial real, l'impacte d'una

intervencié dissenyada a partir dels estudis relatius als objectius (i) i (ii).

Per assolir el primer objectiu, vam realitzar una revisié exploratoria. Aquesta revisié ens
va permetre identificar 31 intervencions que vam agrupar en cinc categories: formacio
en I'Us de RGs; millora de la comprensid de les RGs; verificacio de I'adheréncia a les RGs
i propostes de millora per als autors; i col-laboracio d'experts. Encara més, vam detectar
mancances en |'avaluacié d'intervencions (i) relatives a la formacié i millora de la
comprensié de les RGs, (ii) en fases inicials del procés de recerca (formacid, sol-licitud

de financament o elaboracié de protocols), i (iii) després de |'acceptacid per a publicacio



dels manuscrits de recerca (durant el procés d'edicid, o la revisié post-publicacié de
I'article). D’altra banda, vam demostrar que una de les intervencions editorials més
populars, que consisteix en requerir que els autors completin i enviin la llista de
verificacid de la RG adequada amb el seu manuscrit, no garanteix I'adheréncia a aquesta

RG.

Per al segon objectiu, vam efectuar una enquesta dirigida a editors experts de revistes
biomediques. Una majoria dels editors van expressar que la intervencio potencialment
més efectiva seria involucrar professionals formats en el contingut de les RGs, encara
gue aixd podria requerir un gran volum de recursos. Aixi mateix, els participants van
opinar que els revisors per parells no haurien d’encarregar-se de verificar I'adheréncia a
les RGs ja que normalment no tenen el temps i la formacié necessaris per realitzar
aquesta tasca. Aixi mateix, vam identificar els avantatges i inconvenients de diverses
intervencions prometedores, aixi com diferents tipus d'incentius per promoure I'Us de

les RGs.

En relacid amb el tercer objectiu, vam portar a terme un assaig aleatoritzat amb la
finalitat d’analitzar, en 24 assaigs aleatoritzats rebuts per la revista medica BMJ Open,
I’efecte d’involucrar en el procés editorial a un expert en CONSORT (la guia per a assaigs
aleatoritzats) que avalués les guies de verificacié enviades pels autors i els hi proposés
millores. Els resultats van indicar que els manuscrits que passaven per aguest procés
eren més complets que els que seguien el procés estandard. Arran d’aixo, proposem que
les revistes ajustin els seus processos de revisio i busquin formes de fer viable aquesta

intervencio.



En aquesta tesi, hem demostrat I'eficacia de la inclusié en els processos editorials de
experts en la presentacié d'informes cientifics. A més, hem analitzat en detall diverses
intervencions que poden ser avaluades en el futur. Desenvolupar solucions efectives per
millorar I'adheréncia a les RGs és un pas clau per augmentar l'impacte social de la

recerca biomedica i reduir el malbaratament de recursos financers.
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Approximately 85% of all biomedical research investments is estimated to be wasted
(1). Four main problems occurring at different stages of research have been pointed out
to explain this alarming number: the choice of wrong research questions; the poor
quality of research design and methods; the failure to publish relevant research
promptly, or at all; and the bias or lack of usability of research reports. Reducing these

problems represents a major societal challenge that has a direct impact on patient care

(1).

In this thesis, we aim to focus on the problem of inadequate reporting mentioned above
and explore strategies to make research reports more transparent and accurate. The
overarching goal of this project is to increase the value of published literature and

therefore contribute to the reduction of research waste.

Meta-research or “research on research” is a field that aims to help science yield better
and more reliable results by conducting research on research itself (2). Despite the
importance of this discipline, in 2015 only a few initiatives existed all over the world that
were performing meta-research and promoting research practices that could improve
the efficiency and credibility of scientific investigation. Two prominent examples were
the Meta-Research Innovation Center at Stanford (METRICS) and the Centre for
Journalology of the Ottawa Hospital Research Institute (OHRI). The lack of similar
initiatives in Europe motivated the creation in 2016 of the Methods in Research on

Research (MiRoR) Project (3), a joint doctoral training programme funded by Marie



Sktodowska-Curie Actions (grant agreement No 676207) whose aim was to increase
research value and reduce research waste. We are fifteen PhD students, seven academic
beneficiaries, six non-academic partners, and three academic partners®. The different
PhD projects in MiRoR cover various areas of meta-research: research methods,
research conduct, research reporting, and research evaluation. The present PhD thesis
falls within the latter two: the reporting of research results and findings, and the process

of evaluation of research evidence or peer review.

In recent years, further initiatives in the field of meta-research have been developed in
Europe, such as the Quality, Ethics, Open Science, Translation Center (QUEST) of the
Berlin Institute of Health (BIH), the Meta-Research Innovation Center Berlin (METRIC-
Berlin), the Meta-Research Center at Tilburg University, and the Research on Research

Institute (RoRl).

As mentioned above, inadequate reporting of research is one of the main factors causing
research waste. Transparent and accurate reporting allows researchers to replicate the
studies, generate new hypothesis or compare the results of different studies; it allows

health care professionals to make clinical decisions; it allows governments to change

! Academic beneficiaries: Université de Paris, University of Amsterdam, Universitat Politécnica de
Catalunya, University of Ghent, University of Split, Centre National de la Recherche Scientifique, and
University of Liverpool.

Non-academic partners: The Cochrane Collaboration, The British Medical Journal (The BMJ), BioMed
Central (BMC), European Clinical Research Infrastructure Network (ECRIN), National Institute for Health
and Care Excellence (NICE), and Sideview.

Academic partners: EQUATOR Network, The Meta-Research Innovation Center at Standford (METRICS),
and Ottawa Hospital Research Institute (OHRI).



public policies; and it helps patients to be aware of what healthcare options they have

(4).

Reporting guidelines (RGs) are sets of minimum recommendations for authors, usually
in the form of a checklist, on how to report research methods and findings so that no
relevant information is omitted (4). RGs often consist of two documents (see Figure 1):
one that displays the checklist and explains the procedure followed to create it (usually
a consensus process among experts in different fields), and another one, the Explanation
and Elaboration (E&E) document, that includes a detailed explanation of what authors
are expected to report for each of the items in the checklist, along with illustrative

examples of adequate reporting.



Table 1| CONSORT 2010 checklist of information to include when reporting a randomised trial*

Section,/Topic ltemNo  Checklistitem
Title and abstract
la |dentification as a randomised trial in the title
1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for
abstracts**%5)
Introduction
Background and objectives 2a Scientific background and explanation of rationale
2b Specific objectives or hypotheses
Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio
3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Participants 4a Eligibility criteria for participants
4bh Settings and locations where the datawere collected
(a)
Checklist items
Title and abstract

Item 1a. Identification as a randomised trial in the title.
Example—“Smoking reduction with oral nicotine inhal-
ers: double blind, randomised clinical trial of efficacy and
safety.”e?

Explanation—The ability to identify a report of a randomised
trial in an electronic database depends to a large extent on
how it was indexed. Indexers may not classify a reportasa
randomised trial if the authors do not explicitly report this
information.** To help ensure that a study is appropriately
indexed and easily identified, authors should use the word
“randomised” in the title to indicate that the participants
were randomly assigned to their comparison groups.

(b)

Figure 1: Example of checklist and items explanation. Image (a) shows the initial part
of the CONSORT checklist. Image (b) contains an example and the explanation for
CONSORT Item 1a that can be found in the CONSORT E&E document. These images are
reproduced from Moher et al, 2010, (145).

Since the inception in 1996 of the Consolidated Standards of Reporting Trials (CONSORT)
for the reporting of randomised controlled trials (RCTs) (5), more than 400 RGs for
different study types, data, preclinical and clinical areas have been developed (6). These
can be found in the Library for Health Research Reporting of the Enhancing the QUAlity

and Transparency Of Health Research (EQUATOR) Network (6). Apart from CONSORT,



there are some other general RGs for the main study designs, such as STrengthening the
Reporting of OBservational studies in Epidemiology (STROBE) for the reporting of
observational studies (7) and Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) for the reporting of systematic reviews (8). There also exist
extensions of these RGs that apply to specific study types within a main study design or
clinical area. For example, there currently are 17 official extensions of CONSORT (9) that
cover different several variations to the standard RCT methodology, including different
design aspects (e.g. cluster, pilot and pragmatic trials), interventions (e.g. herbals,
acupuncture and non-pharmacologic), and data (e.g. harms and abstracts). Often, more
than one RG applies for a certain study. For example, authors of a pilot cluster RCT
should use the main CONSORT checklist, as well as the CONSORT extensions for pilot
(10) and cluster (11) trials. As it is often challenging for authors to determine what RG(s)

apply to their study, an online tool has been developed to help them in this process (12).

RGs are expected to have a central position in the research process: they do not only
aim to help authors write their research papers, but also help them at earlier stages of
research. If authors are aware of what information will need to be included in their final
research reports, they will be more likely to carry out their studies with those
requirements in mind and collect the necessary information. Additionally, RGs can also
be used by the different stakeholders of the publication process, such as peer reviewers,
journal editors or administrators, to check whether the research report is complete

enough to be usable by readers.

Adherence to RGs and the methodological quality of a research report are two different

concepts that should not be confused. Transparent and accurate reporting is essential



to help readers judge whether the study design and analysis and interpretation were
sound. However, adequate reporting is not a measure of the methodological quality of
the study as RGs do not intend to dictate the standards for the conduct of research and

it should not be used as such (13).

The vast majority of RGs have not yet been assessed as to whether they actually help
improve the completeness of reporting of published articles (14) but some, such as
CONSORT, have been shown to enhance it (15,16). Dozens of systematic reviews have
explored in recent years the extent of author adherence to some RGs in different areas
of biomedical research. Samaan et al. (17) went one step further and performed a
systematic review that summarised the results of these systematic reviews assessing
adherence to RGs. Since they considered a broad range of clinical areas and study
designs, their results provided a global picture of adherence to RGs in biomedical
research. The authors claimed that, although some studies reported acceptable overall
levels of completeness of reporting and found that it had improved since the
introduction of certain RGs such as CONSORT, most of the reviews (43 of 50, 86%)
concluded that more improvement is needed or that adherence to RGs was inadequate,
poor, medium or suboptimal (17). Box 1 includes the definitions of several relevant

concepts that we will use throughout the entire document.



Adherence: Action(s) taken by authors to ensure that a research report is compliant
with the items recommended by the appropriate/relevant RG. These can take place

before or after the first version of the manuscript is published.

Endorsement: Action(s) taken by journals to indicate their support for the use of one

or more RG(s) by authors submitting research reports for consideration.

Implementation: Action(s) taken by journals to ensure that authors adhere to an

endorsed RG and that therefore published papers are completely reported.

Complete reporting: Pertains to the state of reporting of a study report and whether

it is compliant with all the items recommended by the appropriate/relevant RG.

Box 1: Relevant definitions (adapted from Stevens et al, 2014, (14))

In an attempt to improve the current levels of adherence to RGs of research reports,
different interventions have been proposed. The effectiveness of some of these at
improving adherence to RGs has been evaluated. For example, biomedical journals have
followed strategies ranging from (i) making available editorial statements that endorse
certain RGs, (ii) recommending or requiring authors to follow RGs in the “Instructions to
authors”, and (iii) requiring authors to submit a completed RG checklist together with
the manuscript (14—-16). Other strategies have been implemented and assessed, such as
implementing writing aid tools for authors (18) or involving statisticians in the peer
review process (19). While some of these actions have not been shown to have a benefit

(14) others report better but still suboptimal levels of reporting (15,16,18,19).




Given the low levels of completeness of reporting that have been observed in the
literature (17), it is warranted to explore further interventions to improve adherence to
RGs. Furthermore, it is essential to evaluate these in order to provide all the
stakeholders of the research process with empirical evidence of the effectiveness of

these interventions.

This PhD thesis has three main objectives:

1. Toidentify, classify, and analyse interventions to improve adherence to RGs that
have been described in the published or grey literature, and to determine the
existing gaps in research on the evaluation of interventions to improve
adherence to RGs (Chapter 2).

2. To explore biomedical editors’ perceptions of different editorial interventions
that have been or can be implemented at various points in the editorial process
(Chapter 4).

3. To evaluate in a real editorial context the impact of an intervention designed

based on the results of the previous projects (Chapter 5).

The scoping review described in Chapter 2 is complemented by Chapter 3, which reports
the results of a study aimed at exploring one of the most widespread interventions
performed by biomedical journals: the requirement for authors to submit a completed
RG checklist with their manuscript. To do that, we analyse the degree of consistency

between the submitted checklists and the information reported in the manuscripts.



These two initial studies make room for Chapters 4 and 5. In the survey described in
Chapter 5, we look into some particularly interesting interventions identified in the
initial scoping review by collecting biomedical journal editors’ views on issues related to
the implementation of these interventions. This survey aims to inform future

evaluations of interventions to improve adherence to RGs.

Then, Chapter 5 reports the results of an RCT that we designed based on the results of
our previous studies. In view of the poor results of biomedical journals requiring the
submission of RG checklists, we aimed to evaluate the effect of engaging a reporting

expert who assesses the submitted checklists and provides feedback to authors.

Finally, Chapter 6 reviews the key results of the thesis and provides ideas for further

research.

As one of main goals was to explore how the use of RGs can help improve the journal
peer review process and the quality of published research reports, all our research
except the initial scoping review (Chapter 2) was focused on editorial interventions.
These are the interventions that are related to the editorial process of biomedical
journals. Moreover, our partner institution, the academic publisher BMJ Publishing
Group, gave us the chance to carry out an experimental study (Chapter 5) in

collaboration with one of their journals, BMJ Open.

Chapters 2, 3, 4, and 5 are based published papers. In each of these chapters, we have
made minor formatting and content edits on the originally published reports. More
specifically, we have removed the “Background” sections of the papers, which would be

redundant in the context of this dissertation, and focused on the study objectives. For



the other sections (Methods, Results, Discussion), we have made some format changes
such as including information that was originally published as supplementary material.
In addition, we have corrected some typos and made a few clarifications in light of the

comments provided by the thesis reviewers.

As mentioned later in different parts of this document, the supplementary data for each

of the projects is publicly available in Zenodo repository (20-23).
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This chapter is based on the following published research paper (see the last paragraph

of section 1.4. to know more about the status of this and the next chapters relative to

the published papers):

Title: Scoping review on interventions to improve adherence to reporting
guidelines in health research (24)

Published in: BMJ Open, May 2019

DOI: 10.1136/bmjopen-2018-026589

PubMed ID: 31076472

Authors: David Blanco, Doug Altman, David Moher, Isabelle Boutron, Jamie J

Kirkham, Erik Cobo

We also published the study protocol for this project:

Title: Interventions to improve adherence to reporting guidelines in health
research: a scoping review protocol (25)

Published in: BMJ Open, November 2017

DOI: 10.1136/bmjopen-2017-017551

PubMed ID: 29150467

Authors: David Blanco, Jamie J Kirkham, Douglas G Altman, David Moher,

Isabelle Boutron, Erik Cobo
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In this scoping review, our goal was to analyse and classify interventions to improve
adherence to RGs in order to obtain a wide picture of how the problem of improving the
completeness of research reports had been tackled. The results of this study were
expected to help the elaboration of a survey that aimed to look deeper into some of the
interventions identified (Chapter 4) and to help design a RCT that would evaluate the

effect of one of these interventions (Chapter 5).

More specifically, the research questions for this study were:

1. What interventions to improve adherence to RGs have been evaluated?
2. What further interventions have been performed or suggested but never
evaluated?
By answering these questions, we could analyse the implementation details and the
effect of interventions that had already been evaluated, as well as to gather other

possible strategies that could be implemented and evaluated in the future.

We used established scoping review methodology and followed the manual published
by the Joanna Briggs Institute for scoping reviews (26). Since we aimed to provide a wide
overview of this field, map the key concepts underpinning this research area and the
main sources and types of evidence available, we considered that performing a scoping

review was the most suitable approach (27).
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Eligibility criteria

We included:

1. Studies evaluating interventions aiming to improve adherence to RGs in health
research, irrespective of study design.
2. Commentaries, editorials, letters, studies, and online sources describing possible

interventions that have been performed or suggested but never evaluated.

We considered the RGs shown on 8 May 2017 on the EQUATOR Network Library for
health research reporting (6) as “Reporting Guidelines for main study types”. In addition,
we included QUOROM (Quality of Reporting of Meta-analyses), since it was the
precursor of PRISMA. Table 1 shows all RGs included. We considered the following

languages: English, Spanish, French, German, and Catalan.

Exclusion criteria

We excluded references that included interventions that did not specifically aim to
improve the completeness of reporting, even though these interventions may actually
influence it. For example, we excluded clinical trial registration as a possible intervention
(even though it may enhance completeness of reporting), because it mainly aims to

reduce publication and selective reporting biases.
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Acronym

CONSORT

STROBE

PRISMA

SRQR

COREQ

STARD

TRIPOD

SQUIRE

CHEERS

SPIRIT

PRISMA-P

CARE

AGREE

ARRIVE

RIGHT

QUOROM

Full name

Consolidated Standards of Reporting Trials

Strengthening the Reporting of Observational Studies in Epidemiology

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Standards for Reporting Qualitative Research

Consolidated criteria for Reporting Qualitative research

Standards for Reporting of Diagnostic Accuracy

Transparent Reporting of a multivariable prediction model for Individual
Prognosis or Diagnosis

Standards for Quality Improvement Reporting Excellence

Consolidated Health Economic Evaluation Reporting Standards

Standard Protocol Items: Recommendations for Interventional Trials

Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols

Case Report

Appraisal of Guidelines, Research and Evaluation

Animal Research: Reporting In Vivo Experiments

Reporting Tool for Practice Guidelines in Health Care

Quality of Reporting of Meta-analyses

Table 1: Description of the acronyms and full names of all RGs considered
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Search strategy and study selection

On 8 May 2017, we searched PubMed, EMBASE, and Cochrane Library databases for
articles published between 1 January 1996 and 31 March 2017, in accordance with our
scheduled search (25). Table 2 shows the search terms for PubMed. The search strategy

for the other databases can be found in the study protocol (25).

Steps Search terms
S1 impact* [tw]

S2 improv* [tw]

S3 enhanc* [tw]

S4 boost* [tw]

S5 increas* [tw]

S6 influenc* [tw]

S7 effect [tw]

S8 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7
S9 compliance [tw]

S10 adherence [tw]

S11 completeness [tw]

S12 quality of reporting [tw]
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S13

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

S26

S27

reporting quality [tw]

S9ORS1I00ORS11 ORS120RS 13

Consolidated [tw] Standards [tw] Reporting [tw] Trials [tw] OR CONSORT[tw]

Strengthening [tw] Reporting [tw] Observational [tw] Studies [tw]
Epidemiology[tw] OR STROBE[tw]

Preferred [tw] Reporting [tw] Items [tw] Systematic [tw] reviews [tw] Meta-
Analyses [tw] OR PRISMA[tw]

Standards [tw] Reporting [tw] Qualitative Research[tw] OR SRQR[tw]

Consolidated [tw] Criteria [tw] Reporting [tw] Qualitative [tw] Research[tw] OR
COREQ[tw]

Standard [tw] Protocol [tw] Items [tw] Recommendations [tw] Interventional [tw]
Trials[tw] OR STARD[tw]

Transparent [tw] Reporting [tw] multivariable [tw] prediction [tw] model [tw]
Individual [tw] Prognosis [tw] Diagnosis[tw] OR TRIPOD[tw]

Standards [tw] QUality [tw] Improvement [tw] Reporting [tw] Excellence[tw] OR
SQUIRE[tw]

Consolidated [tw] Health [tw] Economic [tw] Evaluation [tw] Reporting [tw]
Standards[tw] OR CHEERS[tw]

Standard [tw] Protocol [tw] Items [tw] Recommendations [tw] Interventional [tw]
Trials[tw] OR SPIRIT[tw]

Preferred [tw] Reporting [tw] Items [tw] Systematic [tw] Review [tw] Meta-
Analysis [tw] Protocols[tw] OR PRISMA-P[tw]

Quality [tw] Reporting [tw] Meta-analyses[tw] OR QUOROM[tw]

Case [tw] Report [tw] AND CARE[tw]
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S28 Appraisal [tw] Guidelines [tw] Research [tw] Evaluation[tw] AND AGREE[tw]

Animal [tw] Research [tw] Reporting [tw] Vivo [tw] Experiments[tw] AND

529 ARRIVE[tw]
Reporting [tw] Tool [tw] Practice [tw] Guidelines [tw] Health [tw] Care[tw] AND
S30
RIGHT[tw]
31 S150RS16 ORS17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR 524 OR S25
OR S26 OR S27 OR S28 OR S29 OR S30
S32 S8 AND S14 AND S31
S33 S32 AND "1996/01/01"[PDAT] : "2017/03/31"[PDAT]

Table 2: Search terms for MEDLINE (via PubMed)

We exported the retrieved studies into Mendeley reference manager (28) and
automatically removed the duplicates using it. First, one reviewer (DB) screened the
titles and abstracts for eligibility. Each of the other two reviewers (JJK and EC) was
randomly assigned 50% of the references and screened the titles and abstracts
independently of the first reviewer. The reviewers classified the references into one of

the following groups:

A) Evaluated: Includes references describing interventions to improve adherence to
RGs that have been empirically assessed.
B) Non-evaluated: Includes references describing interventions to improve

adherence to RGs that have been performed or suggested but never evaluated.
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C) Unclear: Includes references (i) containing vague statements such as “Authors,
editors, and journals have to adhere better to RGs to improve the quality of
reporting” or “greater efforts have to be made by authors to check that their
research is compliant with [the relevant RG]”, or (ii) not having the abstract
available.

D) Excluded: Includes references (i) not describing interventions to improve
adherence to any of the RGs considered and (ii) describing but not evaluating

certain interventions that have already been classified as evaluated.

Disagreements between reviewers were solved by consensus.

Second, one reviewer (DB) examined the full-text of all group A and B references to
confirm the previous classification, then all group C references to reclassify them either
as group A, B, or D. The initial reviewer (JJK or EC) verified the reclassification. Finally,
one reviewer (DB) ensured literature saturation by searching the reference lists of
included studies, the lists of articles citing them according to PubMed, and the individual

studies included in two relevant systematic reviews (14,16).

In addition, we performed a grey literature search, which included: the websites of
networks and organizations promoting the use of RGs (i.e. EQUATOR Network and
National Library of Medicine Research Reporting Guidelines and Initiatives); work
groups of medical journal editors (i.e. International Committee of Medical Journal
Editors (ICMJE) and World Association of Medical Editors (WAME)); biomedical journal
publishers (i.e. BMJ Publishing Group and BioMed Central); funding agencies (i.e.
National Institute of Health (NIH) and European Research Council); online platforms of

post-publication peer review (i.e. PubPeer and ScienceOpen); and the abstract books of
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the past editions of the International Congress on Peer Review and Biomedical

Publication.

Some of the included references were described in studies co-authored by some of the
authors in this scoping review. These references underwent the same process of

screening, data extraction, and data synthesis as the others.

Data extraction

We developed a data extraction form to collect the information necessary for data
synthesis. Two reviewers (DB, JIK) independently performed a pilot data extraction on a

random sample of five articles and subsequently refined the form.

Extracted data included:

1. Publication characteristics: title, year of publication, author, author’s affiliation
country, and field of study.
2. Characteristics of the intervention:

a. Classification as evaluated or non-evaluated.

b. Research stage: education, grant writing, protocol writing, manuscript
writing, submission, journal peer review, copy-editing, and post-
publication.

c. Rationale of the intervention, which refers to the deduced reasons why
the intervention is evaluated or proposed.

d. Forevaluated interventions: details of the intervention, study design (e.g.
RCT, before-after, etc.), RGs considered and format (checklist, bullet

points and/or examples), period of intervention, number of journals and
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articles involved, effect size of the intervention on adherence to RGs and
measure used to assess this effect.

3. Relevant conclusions.

Two reviewers (DB, JIK) independently performed data extraction for all studies except
for the individual studies of the two systematic reviews evaluating journal endorsement
of RGs (14,16), since none of these studies described further interventions and their
results had already been reported in these reviews. Disagreements between reviewers

were solved by consensus.

Data synthesis

Following data extraction, we categorised interventions as follows:

1. Training on the practical use of RGs: mentoring of different stakeholders on the
practical use of RGs.

2. Enhancing accessibility and understanding: dissemination of RGs and the
improvement of authors’ understanding of their content.

3. Encouraging adherence: suggestions and tools to facilitate compliance.

4. Checking adherence and providing feedback: checking the level of compliance
and indicating incorrect or missing items.

5. Involvement of experts: interaction and cooperation on methodology and

reporting.

One reviewer (DB) performed the initial categorization. The other two reviewers (JJK

and EC) verified it.
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Furthermore, we determined the existing gaps in research on the evaluation of
interventions to improve adherence to RGs. More specifically, we identified which
categories of interventions and which research stages have not been addressed so far

in studies evaluating interventions.

We did not perform a meta-analysis of the observational studies assessing journal
endorsement of RGs that were not included in the two systematic reviews previously
mentioned (14,16). We considered that, for the purpose of this scoping review, these
systematic reviews provided a reliable picture of the impact of this editorial

intervention.

Deviations from the protocol

In order to better capture the most relevant aspects of the included studies, we modified
the original data extraction form proposed in the protocol. We removed the health care
area of the studies included, refined the research stages considered, and included more

details on the implementation of the evaluated interventions.

The database search yielded 1399 citations after removing duplicates. Screening of titles
and abstracts resulted in a first classification, after which we included 435 papers for full
text review. We also reviewed the full text of 24 additional references found through
forward citation searching. Furthermore, a grey literature search yielded seven
additional references. Finally, we included 109 references. Some of these interventions
appeared in more than one reference and some of the references contained more than

one intervention. 90 of these references (86 observational and 4 randomised studies)
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described 11 evaluated interventions and the other 19 (12 research studies, 2 editorials,

blogs, 1 commentary, 1 essay, and 1 perspective) described 20 non-evaluated

interventions. Figure 2 shows the flow diagram of the study.
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References identified
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References for title/abstract
screening after deduplication
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References excluded
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screening
(n =435)
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References excluded
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h 4

Y

References describing
evaluated interventions
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References describing non-
evaluated interventions
(n=19)

r

11 evaluated interventions

20 non-evaluated interventions

Figure 2: Flow diagram of the scoping review
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The 31 interventions identified are displayed in Figure 3 according to their categorization

and the research stage where they can be performed. Moreover, Table 3 shows all

interventions in a tabular format together with their rationale. The list of all included

references include and raw data extracted from them can be found in Zenodo (20).

Group

Intervention

Rationale

Training on the practical use
of RGs

Introduction of RGs &
journalology into graduate
curricula (29-33)

Student’s development of
protocols for coursework and
research using RGs (32)

To introduce good research
reporting habits early in young
researchers' scientific careers.

Funder’s support of author
training on RGs (1)

Training for peer reviewers
and editors on RGs by journals
(1,33)

Authors, editors, and peer
reviewers have insufficient
training in issues related to
reporting.

Enhancing accessibility and
understanding

Dissemination of RGs by
scientific associations (34)

A large number of researchers
are not aware of the existence
of RGs.

Translation of RGs to further
languages (35)

Language barriers may affect
the proper use of RGs.

Development of expanded
database of examples for each
RG (36)

Authors need more examples
of good reporting to properly
understand certain items.

Encouraging adherence

Author use of RGs as a
template for grant application
proposals (32)

Using RGs in early stages may
facilitate completeness of
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Required checklist for ethics
approval application (17)

Funder's requirement of
checklists in author's report
(32,37)

reporting of
research.

published

Author use of the writing aid
tool COBWEB (18)

A) Authors need help to
successfully adhere to RGs at
the writing stage and B)
Dividing RG items into bullet
points and providing examples
might help.

Author use of a structured
approach for reporting
research (38,39)

Author markup of the
manuscript to indicate where
each RGitem is addressed (40)

A) To help authors avoid
omissions, B) to aid reviewers
and editors in appraising
articles and C) to allow more
efficient data  extraction
during the systematic review
process.

Editorial statement endorsing
certain RGs (41,42,51-
60,43,61-70,44,71-80,45,81—
90,46,91-100,47,101-
110,48,111-120,49,50)

Recommendation or
requirement to follow RGs in
the "Instructions to authors”
(41,42,51-60,43,61—
70,44,71-80,45,81-90,46,91—
100,47,101-110,48,111—-
120,49,50)

Authors read editorial
statements and follow
“Instructions to authors”.

Requirement to submit a RG
checklist together with the
manuscript indicating page
numbers corresponding to
each item (41,42,51-
60,43,61-70,44,71-80,45,81—
90,46,91-100,47,101—

110,48,111-120,49,50)

Authors may not consider
editorial statements or
recommendations in
“Instructions to authors” to be
important. Compulsory
submission of checklists or
text mark-up may encourage
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Requirement to populate and
submit a RG checklist with text
from the manuscript (121)

authors to be more compliant
with RGs.

Journal development of core
versions of RGs containing key
items (122)

Focusing on the most
important items could be
more effective than
considering the whole
checklist.

Guidance to authors on
manuscript preparation by
publication officers (123)

Trained journal officers may
enhance authors’ compliance
with RGs during manuscript
preparation.

Suggestion for peer reviewers
to use RGs (124)

Editor's questions to peer
reviewers about whether the
authors have followed RGs
(125)

Peer reviewers often do not
detect reporting flaws.
Therefore, they may need to
follow a more systematic
approach and use RGs.

Checking adherence
providing feedback

and

Completeness of reporting
check by editors (126)

Peer review against RGs (19)

Requiring checklists at
submission does not
guarantee adherence. Editors
and peer reviewers have to
check whether submitted
papers are compliant with
RGs.

Internal peer review against
RGs by a trained editorial
assistant (127)

Implementation of the
automatic tool StatReviewer
(128)

It is extremely unlikely that
the average clinical peer
reviewer has the
methodological expertise to
check a paper against RGs.

Email to authors to revise the
manuscript according to RGs
(129)

It might be more effective to
ask authors for adherence to
RGs during the revision
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Implementation of the tool

process because they will do
anything to get their paper

WebCONSORT (130) published.

Completeness of reporting | Copy-editing and post-

check at copy-editing (131) publication offer alternate
time points to improve
adherence to RGs.

Post- publication peer review

(132)

Involvement of experts Statistician involvement | Professionals with specific

(95,133-135)

Medical writer involvement
(37)

knowledge of RGs might help
authors when designing,
conducting or reporting their
research.

Table 3: Interventions identified and their rationale

Among the 11 evaluated interventions identified, we found a variety of measures used

to assess their effect on adherence to RGs, including:

equal weights to RG items, on a 0-10 scale.

e Percentage of items reported for each paper.

e Percentage of compliance per RG item.

Score for completeness of reporting for each paper, either assigning different or

e Score for the Manuscript Quality Assessment Instrument (MQAI) (136) for each

paper.

Appendix A shows the effect sizes of the evaluated interventions, as well as their

implementation details.
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Four of the 11 evaluated interventions identified were assessed in RCTs. In these trials,
statistically significant effect of the intervention was only observed for the use of the
writing aid tool for authors COBWEB (18). While performing an additional review against
RG showed slightly positive but not significant effect (19), suggesting the use of RG by
peer reviewers (124) or implementing at the process of author revision of the
manuscript the web-based tool WebCONSORT showed no benefit (130). The rest of the
evaluations of interventions found (86 of 90) were observational studies. Most of these
evaluated the impact of journal endorsement on completeness of reporting and
concluded that it was suboptimal (14,16). However, completeness of reporting
improved remarkably when editors got involved in the process of checking adherence
to RGs (126) and when research results were posted in a tabular format without

discussion or conclusions (38).

Research gaps identified (see Figure 4) included the evaluation of interventions (i) on
training on the use of RGs and improving understanding of these, and (ii) at early stages
of research (education, grant writing or protocol writing), and (iii) after the final

acceptance of the manuscript (copyediting or post-publication peer review).
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Figure 3: Typology of interventions according to type of intervention and research stage. Evaluated interventions are shown in bold.

h Introduction of RGs & journalology into
TRAIN_ING G 2 graduate curricula Training for peer reviewers and editors on RGs
practlcal use of Funder’s support of author training on RGs .
RGs Student’s development of research by journals
protocols using RGs
Dissemination of RGs by scientific
Enhancing associations
ACCESSIBILITY and Translation of RGs to further languages
UNDERSTANDING Development of expanded databases of
examples for each RG
Editorial statement endorsing certain RGs
d or requi to follow RGs in
Author use of the writing aid tool the "Instructions to authors” R .
COBWEB Suggestion for peer reviewers to use RGs
Requirement to submit a RG checklist together
= Authar use of Required with the manuscript indicating page numbers
9 A EEIRERE . RGSI ats Ef checklist for corresponding to each item
emplate for
E i ethics h f d h Journal development of core versions of RGs
adherence grant d Author use of a structured approacl
g applications' aprtlrovra for reporting research containing key items
o proposals ! . . . !
w Au?ho_r markup of the maanscrlPt 1o | Guidance to authors on manuscript preparation by Editor’s questions to peer reviewers about
= indicate where each RG item is publication officers whether the authors have followed RGs
E addressed
B Funder’s requirement of checklists in | Requirement to populate and submit a RG checklist
] author's report with text from the manuscript
& Completeness of reporting check by editors
-
Peer review against RGs
CHECKING Internal peer review against RGs by a trained
editorial assistant Sl e
adherence and of reporting | publication
. Implementation of the automatic tool
providing ) check at peer
FEEDBACK S edEEr copy-editing review
Email to authors
to revise the manuscript according to RGs
Implementation of the web tool
WebCONSORT
Involvement of Medical writer involvement
EXPERTS Statistician involvement
POST-
GRANT PROTOCOL COPY-
EDUCATION MANUSCRIPT WRITING MANUSCRIPT SUBMISSION JOURNAL PEER REVIEW PUBLI-
WRITING WRITING EDITING
CATION
BEFORE STUDY CONDUCT AFTER STUDY CONDUCT

28



TRAINING on the
practical use of RGs

/

Enhancing _/

ACCESSIBILITY and
UNDERSTANDING

i s / SO ®

=
=
'—
<
>
=4
]
'—
=
("9
(=]
(*1]
=
[

CHECKING adherence
and providing
FEEDBACK

)
NEZRY

Invelvement of
EXPERTS
“-——-—"

GRANT PROTOCOL | MANUSCRIPT JOURNAL POST-PUBLI-
EDUCATION WRITING WRITING WRITING MANUSCRIPT SUBMISSION PEER REVIEW COPY-EDITING CATION
BEFORE STUDY CONDUCT AFTER STUDY CONDUCT

RESEARCH STAGE

Figure 4: Gaps in research on the evaluation of interventions to improve adherence to RGs. Each circle represents one intervention. Variables
displayed: 1) Circle size: Number of studies evaluating each intervention (bigger = more studies); 2) Circle colour: Study design of those studies
(blue for RCTs and green for observational studies) and 3) Circle fill: Kind of RG implementation (plain for checklist and stripes for bullet points
and examples). Research gaps are highlighted in red.
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Hereafter, we describe the interventions found for each category. Table 3 and Figure 3
summarise these interventions and Appendix A analyses the details of the evaluated

interventions.

Training on the practical use of RGs

Four non-evaluated interventions related to educating different stakeholders on the

practical use of RGs were found (18-23).

In a first step, health profession schools could incorporate RGs into curricula that
address research methodology and publication standards (29-33). In line with this,
students could develop protocols for coursework and research using RGs such as SPIRIT
(RCTs) and PRISMA-P (systematic reviews), and educators may encourage adherence to
those guidelines and grade the protocols using them (32). For their part, funders may
consider supporting author training on RGs (1). Finally, journals or publishers may
consider investing resources in training editors and reviewers on the content and use of

RGs (1,33).

Enhancing accessibility and understanding

We identified three non-evaluated interventions that were focused on increasing the
awareness of the existence of RGs, as well as the authors’ understanding of content of

these (24-26).

First, international scientific associations may play an important role in disseminating
and popularizing RGs to large audiences (34). Second, RG developers might consider

translating them to new languages that have not been addressed yet (35). Finally,
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further databases of examples of good reporting for different RGs that are accessible to

authors can be developed, as has been done for CONSORT (36).

Encouraging adherence

Fourteen interventions found were associated with different strategies to facilitate
compliance with RGs (17,18,44-53,32,54-63,37,64-73,38,74-83,39,84-93,40,94—
103,41,104-113,42,114-123,43,124,125). Six of these were evaluated (18,38,49-

58,41,59-68,42,69-78,43,79-88,44,89-98,45,99-108,46,109-118,47,119,120,124,48).

Funders might require authors to use RGs as a template for grant application proposals
(32). Later on, research ethics boards may require that protocols submitted for ethical
approval clearly state which RGs the study will be using based on the study design, and
that RG checklists are part of the application for ethics approval (17). Funders could also

encourage adherence by asking for RG checklists as part of the authors’ report (32,37).

One initiative to support authors adhering to RGs at the writing stage of the manuscript
has been COBWEB, a writing aid tool that aims to help authors adequately combine the
different extensions of the CONSORT statement (18). This tool divided the CONSORT
items into bullet points showing the key elements that need to be reported together
with examples of adequate reporting. The impact of COBWEB was evaluated in an RCT
that showed a large effect of this intervention (18) (see Appendix A for more details
about this and other evaluated interventions). A second option to support authors at
manuscript writing is that they follow a more structured approach. For example,
ClinicalTrials.gov requires authors to report key information in a tabular format when

registering a study or making available its results (137). This has been shown to be

31



effective: some results posted on this platform, especially harms, are more complete
than those in corresponding journal articles reporting the same trials (38). Another
possibility to improve the structure of manuscripts is to include new subheadings
corresponding to different RG items within the traditional IMRaD format (Introduction,
Methods, Results, and Discussion), as the American Journal of Orthodontics and
Dentofacial Orthopedics (AJO-DO) proposed (39). Finally, authors may also avoid
omissions when writing the manuscript if mark up the text and highlight where each

item of the relevant checklist is addressed (40).

At manuscript submission stage, different editorial actions have been taken to improve
adherence to RGs. The most popular is what has traditionally been defined as journal
endorsement of RGs, which is usually defined as one or more of the three following
interventions: (a) journal editorial statement endorsing certain RGs; (b) requirement or
recommendation in journal’s ‘Instructions to Authors’ to follow certain RGs when
preparing their manuscript; or (c) requirement for authors to submit the appropriate RG
checklist together with their manuscript indicating page numbers corresponding to each
item (16). Dozens of observational studies have explored the possible effect of journal
endorsement of different RGs in different clinical areas (41,42,51-60,43,61-70,44,71—
80,45,81-90,46,91-100,47,101-110,48,111-120,49,50). A recent systematic review
focused on CONSORT evaluations showed relative but suboptimal improvements in the
completeness of reporting in journals by following the aforementioned policies (16),
while another systematic review considering nine other guidelines showed no

improvements (14).
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Journals might also consider other strategies to enhance adherence to RGs at
submission. A first option could be to develop shorter, core versions of RGs containing
key items, which could be provided to authors as part of the submission process (122).
Second, they might introduce publication officers in order to provide guidance to
authors on preparing manuscripts for submission (123). Third, editors may ask authors
to populate the relevant checklist with text from their manuscript and not accept a

submission unless this is provided (121).

Finally, editors may suggest that peer reviewers use RGs (124). In addition, by asking
peer reviewers questions about whether the author has followed RGs, this might be an

indirect way to encourage them (125).

Checking adherence and providing feedback

Eight interventions were related to monitoring level of compliance with RGs of the
manuscripts and providing instructions to authors on how to improve the reporting of

missing or incorrect items (19,126—132). Four of them were evaluated (19,126,129,130).

Some journals have opted for implementing RGs at peer review. First, an associate
editor may assess manuscripts for adherence to the relevant RG and ask authors to make
changes accordingly (126). This process may be repeated until the associate editor
thinks that the manuscript can move to the next step of the review process, leading to
an editorial decision. This intervention was evaluated at the AJO-DO and showed
satisfactory results: 33 of 37 items reached perfect compliance (126). Second, peer
reviewers could also assess the manuscripts against the appropriate checklist (19). While

the observed effect of this intervention was slightly positive, it was smaller than
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hypothesised. In fact, investigators pointed out that authors tended to comply better
with suggestions coming from standard reviews rather than from reviews against RGs,
implying that it might be difficult to adhere to high methodological standards at late
stages of research if these standards are not considered earlier in the research process.
Third, journals could also ask trained editorial assistants to check manuscripts against
RGs (127) or to implement automatic peer review tools such as StatReviewer, software
that automatically checks adherence to RGs and evaluates the appropriate use and
reporting of statistical tests (128). Currently, its performance is being assessed through
a pilot trial in collaboration with four BioMed Central Journals (128). In any of those
cases, emails could be sent to authors asking them to revise the manuscript according
to guidelines (129). To do this, the EQUATOR Network has provided standard letters that
can be used a) after checks by an editor or a single peer reviewer, b) after full peer
review, or c) alongside acceptance (138). Furthermore, at the time of author revision of
the manuscript, Hopewell et al. found no significant effect when incorporating
WebCONSORT, a web-based tool that generates a unique list of items customised to the
trial design, to the revision process of journals that endorsed CONSORT but had no active
policy for implementing it (130). Finally, in a late stage of the publication process,

copyediting of the manuscript could also ensure that all items are covered (131).

Once the paper is published, the scientific community could use online platforms of
post-publication peer review such as PubPeer (139) or ScienceOpen (140) to evaluate

the adherence to RGs of published articles and to provide feedback to authors (132).
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Involvement of experts

Two interventions identified implied interaction and cooperation between authors and
experts on methodology and reporting at different stages of research (37,95,133-135).

One of them was evaluated (95,133-135).

On the one hand, statisticians (or epidemiologists or other quantitative methodologists)
may get involved in the design, conduct or reporting of the study might contribute to
properly reporting key areas such as sample size calculation, randomisation, blinding,
and appropriate statistical analysis (134). While three studies found a statistically
significant positive relationship between CONSORT scores and statistician involvement
(95,134,135), another one did not (133). On the other hand, it has been hypothesised
that the involvement of medical writers during the manuscript writing stage of research

could improve the completeness of reporting (37).

In this scoping review, we identified 31 interventions to improve adherence to RGs. We
also determined the gaps in research on the evaluation of this type of interventions. By
considering a wide range of RGs as well as their extensions and merging the evidence
found in the published and grey literature, this review provides a broad picture of how
the problem of enhancing adherence to RGs has been tackled so far and could be faced

in the future.

This study reveals that most published research aimed at improving adherence to RGs
has been conducted in journals. Typically, journal strategies range from making available

editorial statements that endorse certain RGs, recommending or requiring authors to
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follow RGs in the “Instructions to authors”, and requiring authors to submit RG checklist
together with the manuscript, with page numbers indicated for each item. However,
these strategies have been shown not to have the desired effect (14,16). Recent
research has called for more active and enforced journal policies throughout the
editorial process, such as requiring the use of structured approaches with new
subheadings adapted to different kinds of study designs (39), which was also found to
be beneficial in a new study outside of our search period (141); providing guidance on
manuscript preparation (123); making sure the peer review process involves editorial
assistants who have specific training on reporting issues (127); and implementing
automatic peer review tools (128). Journals will vary in their ability to make some of
these strategies effective, depending on factors such as their resources, their guidelines
to peer reviewers and the dedication of their editors — many editors and editorial staff

work part-time and have limited amount of time.

Moreover, editors’ education and performance should be improved. A recent study
pointed out that more than a third (39%) of the manuscripts classified as RCTs by the
editorial staff were not actually RCTs (130,142). Consequently, it seems difficult to
improve author adherence to RGs if journal gatekeepers are not properly trained in

methodological and reporting issues.

Apart from journals, editors and peer reviewers, other key stakeholders such as medical
schools, research funders, universities and other research institutions should also take
responsibility regarding this issue. This scoping review provides some strategies to
follow. However, as the problem is complex and the possible interventions are varied,

enhancing the completeness of reporting most likely depends not so much on any
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isolated action but on a set of strategies by several different stakeholders. These could

be enacted at different stages of research, from education to article post-publication.

For interventions aiming to improve adherence to RGs, we should require the same level
of evidence that we require for interventions to improve health. For this reason, it is
striking that we found only four published RCTs that evaluated interventions to improve
adherence to RGs (18,19,124,130). Among these trials, statistically significant effect of
the intervention was only observed for the use of the writing aid tool for authors
COBWEB (18). While performing an additional review against RGs showed slightly
positive but not significant effect (19), suggesting the use of RGs to peer reviewers (124)
or implementing at the process of author revision of the manuscript the web-based tool
WebCONSORT showed no benefit (130). The rest of the evaluations of interventions
found (86 of 90) were observational studies, whose results are subject to the influence
of confounding factors. As already mentioned, the impact of journal endorsement on
completeness of reporting was suboptimal (14,16). However, completeness of reporting
improved remarkably when RGs were actively implemented by editors (e.g. if editors
perform a completeness of reporting check of the manuscript (126)) and when research
results were posted in a tabular format without discussion or conclusions (38). Future
RCTs should consider evaluating these interventions or addressing some of the research
gaps identified in this review, such as improving adherence to RGs at the grant

application or protocol writing stages.

A few of the interventions found in this review were shown to enhance adherence to
RGs. However, it is noteworthy there is no evidence that some successful interventions

(18,126) have been implemented more widely later. For this reason, more resources and
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efforts are needed to further implement these interventions in other settings, evaluate
the effect, and share the results with the scientific community. In any case, it is
important to keep in mind that contemporary publication culture may harm the
potential improvements in reporting quality. This could result from the fact that most
scientists feel that the primary evaluation tool of their research is the quantity of their
scientific output rather than its quality (143); and such attitudes may undermine the

potential effect of any intervention to improve adherence to RGs.

Our scoping review has some limitations. First, we did not formally assess the
methodological quality of the studies that evaluated interventions. Second, restricting
to certain databases or not having standard search terms for the databases searched
may have excluded relevant publications. Third, it is possible that we could have missed
evidence of possible interventions that may have never been reflected in the published
or grey literature but are instead used in practice and continue to be used. For example,
journals might be applying specific editorial strategies that are not publicly available on

their websites or in the published literature.

Improving adherence to RGs is one of the key issues in order to enhance complete and
accurate reporting and therefore reduce waste in research. Different stakeholders —
such as research funders, ethics boards, and journals — should consider implementing

and evaluating some of the interventions identified in this study.
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This chapter is based on the following publication:

Title: Are CONSORT checklists submitted by authors adequately reflecting what
information is actually reported in published papers? (144)

e Published in: Trials, January 2018 as a commentary

e DOI: 10.1186/s13063-018-2475-0

e PubMed ID: 29378640

e Authors: David Blanco, Alice M. Biggane, Erik Cobo, MiRoR Network*

*Members of the MiRoR Network involved: Doug Altman, Lorenzo Bertizzolo, Isabelle
Boutron, Efstathia Gkioni, Ketevan Glonti, Jamie Kirkham, Camila Olarte, Maria Olsen,

Cecilia Superchi.

Since we submitted this contribution to Trials journal as a commentary, it did not follow
the traditional IMRaD format (Introduction, Methods, Results, and Discussion). We
believed this was the most appropriate format since we aimed to present a short article
covering an issue related to the editorial policies of Trials journal (and to many other

journals) and therefore especially relevant to its scope.
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As mentioned in the previous chapter, one of the most widespread journal strategies to
improve adherence to RGs is to require authors to submit a completed RG checklist (and
the relevant RG extension(s)) together with the manuscript. In addition, in an effort to
make the editorial process more transparent and credible, some journals following this
policy, such as PLOS One, BMJ Open, and Trials, also make the checklists submitted by

the authors accessible for the readers as supplementary material.

Our goal was to illustrate whether the submission of completed RG checklists should be
considered a guarantee that the RG items are adequately reported. Here, we focused
on the CONSORT guidelines and its extensions as CONSORT is currently one of the most

well-established RGs and has been revised and updated twice (5,145,146).

Our specific objectives were to explore 1) whether authors were submitting the
appropriate CONSORT checklists, and 2) whether the completed checklists submitted by

authors were consistent with the information reported in the manuscript.

We searched in PubMed on 12 June 2017 for RCTs published in PLOS One, BMJ Open,
and Trials between 1 January 2016 and 6 June 2017 using the search terms shown in
Table 4. We chose those journals because they request the submission of completed
CONSORT checklists for RCTs and they make these checklists accessible for the readers

as supplementary material.
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Steps Search terms

S1 Trials [Journal]

S2 BMJ Open [Journal]

S3 Plos ONE [Journal]

sS4 S1 OR S2 OR S3 NOT Protocol

- S4 AND Randomized Controlled Trial[ptyp] AND ("2017/01/01"[PDAT] :

"2017/06/06"[PDAT])

Table 4: Search terms for MEDLINE (via PubMed)

The search returned 232 hits (176 from PLOS ONE, 36 from BMJ Open, and 20 from
Trials). We used R software (147) to randomly select five papers from each journal. Some
of the papers initially selected were not suitable for further analysis because either they
were not RCTs or the CONSORT checklist was not available. Therefore, we excluded
those papers and randomly selected new ones for PLOS ONE and BMJ Open until we had
five for each journal. For Trials, we could only find two papers meeting the inclusion

criteria. Therefore, the final analysis included twelve papers.

For each paper included, we retrieved the initial CONSORT checklist and manuscript
submitted by the authors. First, we independently determined if the CONSORT checklist
originally submitted by the authors was the appropriate extension for the study design.
Then, for papers using the appropriate checklist, we compared it with what was actually

reported in the published paper to identify any inconsistencies. To do this, we randomly
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split the twelve selected papers into three groups of four papers. One of the main
investigators (AB, DB, and EC) reviewed each of the groups, as well as two of the six
collaborators (LB, EG, KG, CO, MO, and CS) from the MiRoR Network. Prior to this
assessment, all evaluators had participated in a training session on the content of
CONSORT guidelines and had practised the identification of information related to the
core CONSORT items (see the following paragraph). Disagreements among evaluators

were solved by consensus.

We focused our evaluation on six core CONSORT items of the “Methods” and “Results”
sections: (6a) outcomes; (8a) sequence generation; (9) allocation concealment
mechanism; (11a) blinding; (13a) flow of participants; and (13b) losses and exclusions.
We selected those items because they are essential for systematic reviewers to evaluate
the risk of bias (148) and are known to be poorly reported (127). For each item, we used
the CONSORT Explanation and Elaboration (E&E) document (149) to determine what

information we expected authors to report.

For each CONSORT item, we graded the consistency between what authors claimed in

the checklist and what they reported in the manuscript as follows:

e Completely consistent: There was no divergence between what authors claimed
to have reported through the originally submitted CONSORT checklist and what
they reported in the published paper.

e Partially consistent: This may include any of the following: (a) Partial absence of
relevant information that was expected to be reported; or (b) the information
corresponding to that item was reported elsewhere in the paper to what was

claimed in the checklist.
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e Not consistent: Authors claimed to have reported that item through the
CONSORT checklist but did not adequately report the information in the

published paper.

From the twelve randomly selected RCTs, the standard CONSORT checklist was
appropriate for six papers (four of which were standard parallel trials covered by the
standard CONSORT and two were crossover trials, for which there was not an extension
at the time we carried out the study). The other six required CONSORT extensions (for
cluster trials, three; for pragmatic trials, two; and for non-pharmacological
interventions, one) but authors did not use them in any case, despite being available at
the time of submission. The aforementioned extensions were published between 2008
and 2012 (11,150,151), yet the six papers requiring their uptake were all submitted later

than May 2015.

For the six papers which submitted the appropriate CONSORT checklist, only one paper
had complete consistency between the checklist and the published paper. The most
concerning problems centred around items 8 and 9. Figure 5 summarises the
inconsistencies found for each item. The evaluations for all papers can be accessed in

Zenodo (21).
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Figure 5: Reporting inconsistencies found for the six papers that used the appropriate
CONSORT checklist. Items:

e 6a (“Completely defined pre-specified primary and secondary outcome measures,
including how and when they were assessed”),

e 8a (“Method used to generate the random allocation sequence”), 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”),

e 11a (“If done, who was blinded after assignment to interventions (for example,
participants, care providers, those assessing outcomes) and how”),

e 13a (“For each group, the numbers of participants who were randomly assigned,
received intended treatment, and were analysed for the primary outcome”),

e 13b (“For each group, losses and exclusions after randomisation, together with
reasons”),

e 17a (“For each primary and secondary outcome, results for each group, and the
estimated effect size and its precision (such as 95% confidence interval)”).
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For example, an inconsistency identified regarding CONSORT Item 9 (“Mechanism used
to implement the random allocation sequence, describing any steps taken to conceal the
sequence until interventions were assigned”) was the following: authors claimed
through the checklist that they had reported the item, however we found the paper
cites “The sequence of the test conditions was randomized for each participant by LB and
KDK. A card was made for each possible sequence and a card was picked blindly for each
participant”. This statement does not make clear how the authors implemented the
random allocation sequence nor how they kept the assignment concealed. Picking a card
does not guarantee that allocation used in the analysis has preceded treatment, neither
allows readers to reproduce the mechanism used to implement the random allocation
sequence. We show further illustrative examples of inconsistencies for the other

CONSORT items in Table 5.

45



CONSORT item Information Evaluatio Evaluation rationale
reported n
6a: Completely defined pre- | No information | Not Firstly, the outcomes are
specified  primary  and | related to this item is | consistent | not clearly specified.
secondary outcome | visibly reported Secondly,  while the
measures, including how | where referenced. authors say in the abstract
and when they were “Denture biofilm coverage
assessed. was scored”, this outcome
is not mentioned in the
location referenced in the
checklist.
8a: Method wused to | “Participants  were | Not The method used to
generate  the  random | randomly assigned to | consistent | generate the random
allocation sequence. one of two parallel allocation sequence is not
groups, in a 1:1 explicitly mentioned.
ratio”.
11a: If done, who was | “Patients were | Not No information is
blinded after assignment to | randomized by the | consistent | provided about the
interventions (for example, | study nurse, blinded degree of blinding of care
participants, care providers, | from both the providers and those
those assessing outcomes) | investigator and assessing the outcomes.
and how. study participant”.
13a: For each group, the | “Allocated to | Not N is used for two different
numbers of participants | intervention (n=515) | consistent | units: observations and
who were randomly | - Follow-up participants. Moreover,
assigned, received intended | observations (n=925) authors report  two
treatment, and were | - Study different reasons
analysed for the primary | termination/Lost in simultaneously: study
outcome. follow up (n=364)". termination and lost to
follow up.
13b: For each group, losses | In the text: “In the | Not The lost to follow up
and exclusions after | exercise  condition, | consistent | numbers reported are
randomisation, together | four participants different in the text and
with reasons. dropped out during the flow diagram.
the intervention:

reasons were injuries
(n = 3) and migration
(n = 1)". In the flow
diagram: “Allocated
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to exercise
intervention (n=50) -
Received  allocated
intervention  (n=50)
- Analysed: post-
intervention (n=49) -
follow-up (n=48)".

Table 5: Examples of reporting inconsistencies

Among the numerous potential reasons for the presence of reporting inconsistencies,
we underline two explanations. Firstly, it is possible that authors are not attentive to the
requirements of CONSORT or, despite their efforts to be compliant with the
requirements, they are struggling to interpret certain items or the level of detail that is

required. Examples include:

e |tem 8a (“Method used to generate the random allocation sequence”): this item
was adequately reported in just one of the papers screened. Within this item
there were various reasons for the inconsistencies, including: lack of thorough
and complete reporting from the authors (see example for this item in Table 5)
and the non-technical use of the term “random” (“The study nurse randomly
opened a preformed envelope containing the allocated treatment regimen”).

e Item 11a (“If done, who was blinded after assignment to interventions (for
example, participants, care providers, those assessing outcomes) and how”). The
initial “If done” may have caused confusion about whether or not the authors
have to report what groups of individuals involved in the trial were unblinded.
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To avoid authors not disclosing the lack of blinding if the trial was unmasked, we

suggest future versions of the CONSORT checklist to delete “if done”.

The misinterpretation of CONSORT is a major concern as it means that essential
information regarding study conduct is miscommunicated. This is particularly relevant
for Item 11a, as according to PRISMA Item 19 (152), when assessing the risk of bias of a
study it is necessary to know whether patients, health care providers, data collectors,

and outcome assessors are blinded or not.

Secondly, the issues described in this study might also lie with the reviewers and editors.
It is possible that they are falsely reassured with regard to the reporting quality of the
manuscripts, merely by the presence of a completed checklist. Moreover, the fact that
the reporting inconsistencies persist throughout the editorial process might mean that
editors and reviewers are not using RGs as a method to review manuscripts (125)
although the CONSORT E&E document suggests that: “Readers, peer reviewers, and
editors can also use CONSORT to help them critically appraise and interpret reports of

RCTs”.

There are some considerations that may affect the generalisability of the results. Firstly,
we only considered CONSORT among all existing RGs. We could expect similar reporting
inconsistencies to also be frequent for other RGs that are less well-established than
CONSORT. For example, it has been shown that requiring the submission a completed
checklist of Animal Research: Reporting In Vivo Experiments (ARRIVE) is not enough to
improve adherence in the context of a general scientific and medical journal (153).
Secondly, we analysed a small sample of RCTs, which hinders the exact quantification of

the reporting issues observed. Nevertheless, similar problems have been observed in a
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larger sample of RCTs analysed in Chapter 5. Thirdly, we only considered three journals.
As these are large medical journals that publish research across multiple specialties, we
could expect these reporting issues to be present for all those medical journals that do
not make sure that the submitted checklists are evaluated by the peer reviewers or the

editorial staff.

In an effort to take full advantage of requiring the submission of checklists, journals
should consider clarifying their stance on whether the full checklists, or at least the core
items of them, should be examined by editors or reviewers, or even by trained editorial

assistants (127).

As the page numbers reported by authors in the checklist are not updated after the peer
review process and the typesetting process, they do not correspond to the page where
the information is placed in the published paper. Having to update the page numbers in
the checklist from original submission to published paper could act as checkpoint for
editors or reviewers to remind them to verify whether authors are appropriately
reporting the key information in the latest version of the manuscript. An alternative
solution could be to ask authors to address the section and the paragraph where the
information corresponding to each item is reported. This would reduce the risk of
overburdening the authors and could potentially help deter the misconception that
these checklists are merely bureaucratic. Furthermore, making available the updated
checklist could help systematic reviewers easily and quickly find the relevant

information to assess the risk of bias of the studies included in the reviews (152).
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Conclusions

Poor reporting critically affects the credibility and reproducibility of the methods and
findings of RCTs. For these reasons, further exploration of methods that will obligate
authors to consistently and accurately fulfil and submit CONSORT checklists is required.
Moreover, journals should consider making clear whether the checklists should be

examined by editors, peer reviewers, or by trained editorial assistants.
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Chapter 4: A survey to explore the practicalities of the implementation
of various editorial interventions to improve adherence to RGs

This chapter is based on the following published research paper:

Title: A survey exploring biomedical editors’ perceptions of editorial
interventions to improve adherence to reporting guidelines (154)

e Published in: F1000, September 2019

e DOI: 10.12688/f1000research.20556.3

e PubMed ID: 31824668

e Authors: David Blanco, Darko Hren, Jamie J. Kirkham, Erik Cobo, Sara Schroter

4.1. Study objectives

This survey aimed to inform the future evaluation of interventions to improve
adherence to RGs. In particular, we focused on interventions that can be implemented

at various points in the editorial process.

Our specific objectives were to explore the perceived ease of implementation of
different interventions and the potential effectiveness of these at improving adherence
to RGs; to map the barriers and facilitators associated with these interventions; to
determine possible solutions to overcome the barriers described, and to identify further

editorial interventions that could be implemented and subsequently evaluated.
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Participants

Purposive sampling was used to recruit biomedical editors that were expected to be
knowledgeable and experienced in the topic we aimed to explore. We recruited
participants not based on their representativeness of all medical journals but on the fact

that they were “information-rich cases” (155).

Participants were sampled from three sources: (i) editors of journals that had published
studies describing interventions to improve adherence to RGs identified in our scoping
review (24), (ii) members of the MiRoR Network with current editorial positions and (iii)
editors of the top-10 journals (based on impact factor) of BMJ Publishing Group which,
apart from being one of the partner institutions of MiRoR, has published the main RGs
(7,8,146,156) and has traditionally performed research to improve the transparency and
quality of biomedical publications (157). The authors of this survey who met the

eligibility criteria were excluded as potential participants.

Recruitment

The survey was only open to editors that we invited to participate. We contacted three
editors (including the editors-in-chief) of each of the sampled journals, as well as
individual editors from the group (ii) above. By replying to our invitation email,
participants could suggest further editors that they considered could contribute to the
survey. To contact editors not known to us we sought email addresses in the public

domain. The survey was not advertised on any website.
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Survey administration

The survey was administered by SurveyMonkey (158) and was open between 27
November 2018 and 24 February 2019. Participants were sent a personalised email
inviting them to complete an online survey investigating their opinions about different
editorial interventions to improve author adherence to RGs. Each invitation was tied to
a unique email address. Two reminders to complete the survey were sent to non-

responders at four and eight weeks after the initial mailing.

Participants could edit their responses while completing the survey. However, they
could not re-enter the survey once it was completed as no two entries from the same IP

address were allowed. We did not offer any incentives for completing the survey.

Response rates

We recorded the view rate of the invitation email (subjects opening the invitation
email/subjects invited), the response rate (subjects completing the survey/subjects
invited), and the completion rate (subjects completing the survey/subjects completing

the first question of the survey).

Questionnaire development

Our previous scoping review (24) identified 31 interventions to improve adherence to
RGs. For use in this survey, we chose a smaller subset of nine interventions that could
be implemented during the editorial process as our focus was on journal editors’

perceptions. These target different stakeholders:
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A.

B.

Interventions targeting authors:

A requirement for authors to submit a completed RG checklist with the
specific page numbers where each item is addressed (Intervention 1)

A requirement for authors to submit a populated RG checklist with text
from their manuscript instead of page numbers (Intervention 2)

A requirement for authors to highlight in the manuscript where each RG
item is addressed (Intervention 3)

A requirement for authors to include new subheadings within their
manuscript corresponding to different RG items within the traditional
IMRaD format (Introduction, Methods, Results, and Discussion)
(Intervention 4)

A requirement for authors on submission to use a freely available writing
aid tool that guides authors through the RG checklist items, shows the
key elements that need to be reported, and includes examples of

adequate reporting (e.g. COBWEB) (Intervention 5)

Interventions targeting peer reviewers:

Instruct peer reviewers to use the appropriate RGs when assessing a
manuscript (Intervention 6)

Instruct peer reviewers to scrutinise the completed RG checklist
submitted by the authors and check its consistency with the information

reported in the manuscript (Intervention 7)
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C. Interventions targeting editorial staff:
e An evaluation of the completeness of reporting by a trained editor (or
editorial assistant), who would return incomplete manuscripts to authors
before considering the manuscript for publication (Intervention 8)
D. Interventions targeting authors, peer reviewers, and editors:
e Training for authors, peer reviewers, and editors on the importance,
content, and use of RGs (e.g. The EQUATOR Network toolkits)

(Intervention 9)

We pilot tested the draft survey questionnaire with two collaborators of the MiRoR
project who currently hold editorial positions in biomedical journals. They were asked
to review the survey for its clarity and completeness and to provide suggestions on how
to improve its structure. Based on feedback from the pilot we decided not to include the
intervention “Implementation of the automatic tool StatReviewer” (128) since
participants were not aware of this software and stated that their perceptions would

strongly depend on details about how it operates which are not publicly available.

The survey combined open and closed response questions to seek participants’
perceptions of a series of interventions to improve authors’ adherence to RGs that could
potentially be implemented during the editorial process. The survey questionnaire (see

Appendix B) is structured as follows:

e Part 1: Current practice. Participants were asked to describe the measures their

journal currently takes to improve adherence to RGs.
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e Part 2: Perceptions of nine potential interventions. Participants were asked to
indicate on 5-point Likert scales (i) how easy it would be (or was) to implement
these interventions at their journals (1-very difficult, 2-moderately difficult, 3-
neither difficult nor easy, 4-moderately easy, 5-very easy) and (ii) how effective
they thought the interventions would be (or was) at improving adherence to RGs
if these were implemented at their journals (1-very ineffective, 2-moderately
ineffective, 3-neither ineffective nor effective, 4-moderately effective, 5-very
effective). We included images to clarify meanings and context to prompt
participants to think about the benefits and drawbacks of the interventions. Free

text boxes were included so participants could justify their responses.

e Part 3: Identifying the barriers and facilitators. Participants were asked to choose
which intervention they considered potentially the most effective for their
journal at improving adherence to RGs. They were asked to describe (i) why they
thought that the intervention would be the most effective, (ii) what the main
difficulties in implementing that intervention would be, and (iii) how they would

try to overcome these difficulties.

e Part 4: Further interventions. Participants were asked for further suggestions of
possible interventions, including modifications and combinations of the

interventions previously discussed.

e Part 5: Demographic questions.

The survey was distributed over 18 pages with 1 to 3 items per page. We did not

randomise the order of presentation of these items.
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Data analysis

For quantitative data (Part 2 of the questionnaire), we used R version 3.6.0 (147). As
these data were ordinal, we calculated medians together and the 1% and 3™ quartiles.
We excluded from the analysis one questionnaire where the participant just opened the
survey and left without answering any question. We did not exclude any questionnaire

based on the amount of time that the participant needed to complete it.

For qualitative information, the lead investigator (DB) used the software program NVivo
12 (159). We mapped the barriers and facilitators for each of the interventions explored,
as well as other key themes such as the incentives for the use of RG and the
implementation of further editorial strategies. The initial mapping made by the lead

investigator was discussed with another investigator (SS) and subsequently refined.

For Part 1 of the survey (Current practice) the unit of measure were the journals and
therefore editors of the same journal were grouped. This was due to the fact that
participants’ answers represented an overarching policy and not an individual’s opinion.
For all other parts of the survey (Part 2 to Part 5), we analysed editors’ responses

independently, no matter what their journal was.

Ethics approval, informed consent and data protection

The Research Committee of the Governing Council of the Universitat Politecnica de
Catalunya (UPC) granted ethical approval for this study (Reference EC 01, Date 2 May

2018).
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In the invitation email, we informed survey participants that (i) the completion of the
survey indicated consent to participate, (ii) they were free to stop and withdraw from
the study at any time without providing a reason, (iii) the estimated time to complete
the survey was 15 minutes, (iv) any identifiable information obtained in connection with
this survey would remain confidential, and (v) the results would be submitted for
publication and the anonymised dataset would be made publicly available in Zenodo

(22). The original dataset was kept in a password-protected folder in Google Drive.

Reporting guidelines

We consulted the Checklist for Reporting of Results of Internet E-Surveys (CHERRIES)
(160) and the Consolidated criteria for Reporting of Qualitative research (COREQ) (161)

guidelines to produce this research report.

Of the 99 editors invited, 42 opened the invitation (view rate 42%), and 24 completed
the survey (response rate 24%) from the 25 who started it (completion rate 96%). The
average time spent completing the survey was 15 minutes (SD = 8.5 minutes). Among
the 24 participants who completed the survey, nine (37%) worked for seven different
journals that had published studies on improving adherence to RGs, seven (29%) worked
for five top-10 BMJ journals, four (17%) were members of the MiRoR Network that hold
editorial positions in four journals, and a further four (17%) were suggested by other
participants based on their expertise on the topic and were editors of three different

journals. The 19 journals represented in the survey are listed in Table 6.
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Journals that have
published research on RGs

Trials

The Lancet

PLOS ONE

BMC Medicine

BMC Medical Research and Methodology

Journal of Oral Rehabilitation

Journal of Clinical Epidemiology

Journals that belong to BMJ
top-10

The BMJ

Archives of Disease in Childhood

BMJ Open

BMJ Quality & Safety

British Journal of Sports Medicine

MiRoR Network members’
journals

Clinical Chemistry

Systematic Reviews

Research Integrity and Peer review

Journal of Global Health

Other journals

F1000

BMJ Open Science

Scientific Reports

Table 6: Journals represented in the survey

Participants had a variety of editorial roles (editor-in-chief, senior editor, associate

editor or others). Most of them were involved in manuscript decision-making and had

less than 15 years of experience as journal editors (see Table 7). The anonymised

responses from all 24 participants can be accessed in Zenodo (22).
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N=24

Current position Working full time as a journal editor 8 (33%)

Working part time (equal or more than 0.5 | 1 (4%)
of their time) as a journal editor

Working part time (less than 0.5 of their | 14 (59%)
time) as a journal editor

Other (Volunteer editor) 1 (4%)
Editorial role Editor-in-chief 10 (41%)

Senior editor 4 (17%)

Associate editor 4 (17%)

Other (Editorial director, Technical editor, | 6 (25%)
Assistant editor)

Involvement in manuscript | Yes 22 (92%)
decision-making
No 2 (8%)
Years of experience as a | <5 8 (33%)
journal editor
5-15 12 (50%)
15-25 3 (13%)
>25 1(4%)

Table 7: Demographic characteristics of the 24 participants

Current practice

Respondents worked at 19 journals. Most respondents’ journals (11/19, 58%) request
authors to submit a completed RG checklist with page numbers indicating where the
items are addressed when they submit their manuscript. A further seven (37%) instruct

but do not request authors to do it, and one (5%) does not request or instruct authors.
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Among the journals requesting the submission of checklists, four (4/11, 36%) also
explicitly ask peer reviewers to use the completed RGs when assessing manuscripts, one
(1/11, 9%) asks peer reviewers general questions about the completeness of reporting,
and one performs an evaluation of the completeness of reporting by a trained editor
using RGs before the initial decision is made on the manuscript. We observed no
incongruences between the answers of editors from the same journal. Some
respondents mentioned that in their journals (n=4) the interventions described were
only applicable to the study types corresponding to the most established RGs
(CONSORT, PRISMA (8), STROBE (7)) for trials, observational studies and systematic

reviews respectively.

Perceptions of nine potential interventions

The mean scores for perceived ease of implementation and potential effectiveness for

each intervention are shown in Figure 6.
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Figure 6: Scores for perceived ease of implementation and potential effectiveness. Box
plots show the 1%, 2" (medians, represented as blue horizontal lines), and 3™ quartiles
of the data. The whiskers extend up to 1.5 times the interquartile range from the top
(bottom) of the box to the furthest datum within that distance. Interventions whose
names are shown in red target authors, those in brown target peer reviewers, the one in
grey target editors or administrative staff and the one in green targets all.

The two most common interventions were considered the easiest ones to implement:
the median scores (1%, 3™ quartiles) for requesting authors to submit checklists with
page numbers (Intervention 1) and for asking peer reviewers to use RGs (Intervention
6) were 5 (Qi: 4, Qs: 5) and 4 (Qa: 3, Qs: 5), respectively. By contrast, interventions
related to training (Intervention 9), editor involvement in checking completeness of
reporting (Intervention 8) and reformatting of the text based on RG requirements

(Intervention 4, Intervention 5) were considered the most difficult to implement.

An evaluation of the completeness of reporting by a trained editor was considered the

most effective intervention at improving adherence to RGs (Median: 4, Qi: 4, Qz: 5) and
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the two targeting peer reviewers (Interventions 6 and 7) were perceived as being the

least effective (Median: 4, Q1: 2, Qs: 4; Median: 3, Qa: 2, Qs: 4).

Identifying the barriers and facilitators

This section presents the perceived barriers and facilitators of the interventions
considered and editors’ suggestions for making the interventions more effective.

Appendix C shows a full description of these.

A) Interventions targeting authors (Interventions 1-5)

The main barriers associated with all of the interventions targeting authors was that
authors have to state their adherence to the relevant RG and this does not equate to
actual compliance. Moreover, it is resource intensive for journals to check that these
requirements are appropriately met by authors. Some editors highlighted that
Interventions 3, 4, and 5 would involve special formatting of the submitted manuscript,
which could be cumbersome for authors given that manuscripts are often submitted to
multiple journals with different formats before being accepted. This is particularly
relevant for journals with high rejection rates as it could cause frustration for authors.
Some participants mentioned logistical issues as their journal's manuscript tracking
system is not set up to accommodate these interventions. In addition, changes in the

manuscript’s format could be incompatible with the journal’s house style.

Intervention 1 was generally considered quick and straightforward for authors, but three
participants indicated that there is published empirical evidence of little effectiveness if

the checklist is not assessed by a trained editor or administrator (14,16,144,153).
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As Interventions 3, 4, and 5 force authors to tailor the manuscript to RG requirements,
participants reported that these could make editors’ and peer reviewers’ jobs easier as
the manuscript would be better structured. Importantly, readers would also be able to
locate information more easily. Some editors pointed out that, to make these
interventions effective, journals would need to provide templates to authors or to
integrate these interventions in the submission system. However, some of these
interventions (Interventions 2 and 5) were seen as more effective if they were

implemented earlier on in the research process, prior to writing the manuscript.

B) Interventions targeting peer reviewers (Interventions 6, 7)

Most respondents were negative about the potential effectiveness of implementing the
two interventions targeting peer reviewers (Intervention 6 and 7) as they felt these
would create too much additional work for reviewers. Participants were concerned that
the quality of peer review could be compromised as reviewers are not expected to focus
on reporting issues but on providing an expert view on the importance, novelty and
relevance of the manuscript. Furthermore, peer reviewers may not know which RGs to
use and, even if they do, the effectiveness would be dependent on their willingness to
use RGs and their expertise in applying them. Several participants indicated that this

work should be delegated to paid editorial staff.

C) Interventions targeting editorial staff (Intervention 8)

This intervention was considered difficult to implement but potentially effective. The
main facilitating factor for its successful implementation was that it is performed by a

paid or trained professional, which lends credibility to the intervention, reduces the
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workload of unpaid peer reviewers, and avoids authors overclaiming adherence. The
main barriers outlined for this intervention were (i) the budget issues the journal would
need to face to train or hire additional editorial staff that could perform the evaluation,
especially if the journal receives a large volume of manuscripts, (ii) the editorial delays
it may cause, and the (iii) the potential inefficiency of assistant editors or administrators
having to delegate decisions in case of doubt, given that sometimes assessing

completeness of reporting is a subjective task.

To make this intervention more feasible for journals, editors suggested that the
completeness of reporting evaluation could be performed only for manuscripts that are
sent out for peer review and, it could be focused on a few core items (different for each
RG) that would enable reproducibility. If this intervention was implemented in a journal
that requires the submission of a completed checklist, editors could take advantage of

the checklist to locate information.

D) Interventions targeting authors, peer reviewers and editors (Intervention 9)

Training was seen as a potentially effective intervention but difficult to implement.
Some participants highlighted that training with follow up sessions would be resource
intensive for journals, and especially difficult to enforce. One participant mentioned that
credits, such as the Continuing Medical Education (CME) credits (162), could be used to
recognise hours of training. The fact that sometimes the editorial staff is based in
different places and zones makes it crucial to consider flexible forms of training, such as
online courses. As an example, the EQUATOR Network Toolkits section provides

resources for authors, peer reviewers and journal editors (163). However, some
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participants emphasised that training should also be delivered by research institutions

and medical centres.

Further interventions and incentives for authors and journals

When asked about further potentially effective interventions that were not discussed in
the survey, some editors mentioned StatReviewer, a reading tool that automatically
assesses adherence to RGs and is currently under evaluation (128). Other respondents
also mentioned the possibility of combining some of the interventions discussed in the
survey, such as requiring the submission of checklists and trained editors assessing the

responses with the information reported in the manuscript.

Moreover, several incentives for authors were listed, including (i) discounts on article
processing charges (APCs) for authors that comply with RG requirements, (ii) academic
institutions including RG use in the promotion and tenure files, and (iii) credits (such as
CME credits (162)) to recognise hours of training on the use of RGs. Journals could also
be encouraged to implement certain interventions if (i) there is empirical evidence that
these interventions actually improve the reporting quality of the papers or (ii) publishers
or the International Committee of Medical Journal Editors (ICMJE) mandate these as a
condition of submission to their journals. Even if some of these interventions are proven
to be effective, some respondents reported that it is essential to convince publishers

that improving the quality of reporting is a worthy investment to resource.
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We surveyed biomedical journal editors with experience and interest in the topic of
improving authors’ adherence to RGs. We aimed to explore their perceptions of practical

aspects of the implementation of different interventions to improve adherence to RGs.

Several messages arise from this study. First of all, most editors agreed that the most
effective way to improve adherence to RGs is for journals to involve trained editors or
administrative staff. Interventions targeting these stakeholders were considered to be
difficult to implement for most journals, either because of logistic or resource issues.
However, improving the performance of editorial staff is critical (142) and has been
shown to have a positive impact on completeness of reporting in the context of a
dentistry journal (126). To make these types of interventions more feasible, journals
could implement them only for manuscripts that are sent out for peer review. The
editorial staff could also take advantage of the RG checklists submitted by authors, that
could be automatically populated with text using specific software such as the tool

proposed by Hawwash et al. (164).

Most editors considered that checking reporting issues is beyond the role of peer
reviewers. Given the voluntary nature of peer review, requiring reviewers to use RGs
would cause an additional workload that could compromise the overall quality of the
reviews. If checking reporting issues becomes a standard exercise for peer reviewers,
some editors are concerned that peer reviewers may be less likely to comment on
important aspects of a manuscript, such as its novelty, clinical interest or implications.
Furthermore, as finding peer reviewers is becoming increasingly difficult for editors

(165), these requirements could make them even less willing to review papers.
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Additionally, some editors considered that the average peer reviewer does not have

enough expertise to go over RG requirements.

We observed that the interventions perceived as potentially most effective at improving
adherence to RGs appear to be more difficult to implement. Conversely, the most
common strategies seem to have been implemented based on their feasibility and not
on their potential to improve completeness of reporting. This could be one of the
reasons why they have failed to achieve the desired results (14,16,144,153). Some of
our respondents insisted that a key element is that journals, universities, and medical
institutions find ways to incentivise author’s compliance with RGs. At the same time, the
scientific community needs to find ways to convince publishers that improving the
quality of reporting is a worthy investment so that publishers can encourage their
journals to adopt strategies to boost completeness of reporting. A recent article
indicates that implementing RGs through the editorial process may increase the number

of citations to the research reported (166).

A common observation by the survey participants was that the effectiveness of the
interventions proposed could depend on the types of articles considered. While RGs for
RCT protocols, RCTs or systematic reviews are more established, some others, including
most RG extensions, are not well known to the stakeholders involved in the publication
process. For this reason, it is important for journals to be clear in their “Instructions for

Authors” on what RGs they mandate.

It is noteworthy to mention that, regardless of how checklists are implemented in the
editorial process and who has to engage to make the interventions successful, the

evaluation of completeness of reporting is a subjective task. This is mainly due to the
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fact that RGs are not originally designed as evaluation tools but as guidance for authors
on how to report their research. For this reason, evaluators could sometimes have
different views on whether authors are providing enough information to consider that

certain RG items are adequately reported.

This study is subject to several limitations. The response rate was low (24%). Researchers
in health science have witnessed a gradual decrease in survey participation over time
(167), especially among health professionals due to the demanding work schedules and
increasing frequency of being approached for surveys (168). Some recent surveys in the
field of peer review show even lower response rates (10-20%) among researchers, peer
reviewers and readers (169,170). It is also noteworthy that we took a pragmatic
approach to identify relevant editors and the sample was small due to not many having
conducted or published research on improving adherence to RGs. Whilst n=24 is a small
number, the detailed and rich qualitative responses that we received showed a high
level of engagement with the topic. Despite having the option to increase the sample
size by contacting more editors at a lower level of hierarchy in the journals we targeted,
we decided not to do it based on the response rate of the survey. That approach would
have changed our sampling frame and we would potentially have had less experienced
editors commenting. We took that decision as the purpose of the survey was to tap into
the experience of those who had tried interventions or had shown interest in this area,

instead of seeking a representative sample of editors.

Connected with this, we could expect survey participants to be more prone to adopt
interventions than general biomedical editors. However, their experience could also

make them more critical of certain strategies that appear to be more effective than they
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actually are. This could be the case for the intervention of requesting authors to submit
checklists on manuscript submission, which has become popular among medical
journals despite having little or no impact on completeness of reporting (14,16,144,153).
Editors with less experience of editorial strategies to improve adherence to RGs might
expect authors and peer reviewers to respond to certain interventions in a different way

than they would do.

We encourage researchers to perform further evaluations of interventions in
collaboration with biomedical journals, such as the RCT reported in Chapter 5. Our study
aims to evaluate the effect on completeness of reporting of a trained researcher
assessing during peer review the consistency between the CONSORT checklists
submitted by authors and the information reported in the manuscript, and providing

authors with a report indicating any inconsistencies found.

Providing high quality evidence of the effectiveness of different interventions at
improving adherence to RGs and discussing how to make them less burdensome are key

aspects needed to convince all stakeholders that this effort is worth it.

Conclusions

Biomedical journal editors with experience and interest in the topic of improving
authors’ adherence to RGs generally believed that engaging trained professionals in the
process of checking adherence would be the most effective, yet moderately resource
intensive, editorial intervention. Also, they thought that standard peer reviewers should

not be asked to check RG requirements.
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Future evaluations of interventions to improve adherence to RGs can take into account
the barriers, facilitators, and incentives for implementing editorial interventions that are

described in this survey.
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Chapter 5: A randomised controlled trial to evaluate the impact of an

editorial intervention to improve the adherence to CONSORT

This chapter is based on the following research paper:

o Title: Effect of an editorial intervention to improve the completeness of
reporting of randomised trials: a randomised controlled trial (171)

e Published in: BMJ Open, May 2020

e DOI: 10.1136/bmjopen-2020-036799

e Authors: David Blanco, Sara Schroter, Adrian Aldcroft, David Moher, Isabelle

Boutron, Jamie J Kirkham, and Erik Cobo

5.1.  Study objectives

This RCT assessed whether an editorial intervention performed by a researcher with
expertise in CONSORT improved the completeness of reporting of the trials submitted
to BMJ Open, a general medical journal. The intervention consisted of an evaluation of
completeness of reporting of eight core CONSORT items using the submitted checklist
to locate information, and the production of a report containing specific requests for
authors based on the reporting issues found, provided alongside the peer review
reports. This experiment was carried out as part of BMJ Open’s quality improvement

programme.

72



Trial design and study setting

This was a two-arm parallel randomised trial (1:1 allocation ratio) conducted in
collaboration with BMJ Open, an open-access general medical journal (published by the
BMJ Publishing Group) that requests the submission of completed CONSORT checklists
for RCTs. Prior to recruitment, we registered the study in ClinicalTrials.gov with the

identifier NCT03751878 and uploaded the study protocol (172).

Eligibility criteria

Manuscripts were eligible for inclusion if (i) they were original research articles reporting
the results of an RCT submitted to BMJ Open, (ii) they had passed the first editorial filter
and had been subsequently sent out for peer review, and (iii) authors of these
manuscripts had provided a completed CONSORT checklist as part of the submission
process. Apart from the standard two-arm parallel RCTs, which are covered by the
standard CONSORT guidelines (149), we also included RCTs that require the use of the
official CONSORT extensions for different design aspects (cluster (11), non-inferiority
and equivalence (173), pragmatic (151), N-of-1 trials (174), Pilot and feasibility (10), and
within person trials (175)) and intervention types (herbal (176), non-pharmacologic
(150), acupuncture (177) and Chinese herbal medicine formulas (178)) in all areas of
clinical research. We excluded (i) studies that claimed to be RCTs but used deterministic

allocation methods, and (ii) secondary trial analysis studies.
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Interventions

We designed a three-step intervention based on the results of our previous work
(24,154) ensuring no disruption to usual editorial procedures. Firstly, DB assessed
completeness of reporting of eight core CONSORT items (see the following paragraph)
using the submitted checklist to locate the information corresponding to each item.
Secondly, DB produced a standardised report containing precise requests to be
addressed by authors. This report included a point by point description of the reporting
issues found, requests to the authors to include the missing information (see example
in Box 2), as well as examples extracted from the CONSORT E&E document (149). Finally,
DB uploaded the report to the manuscript tracking system of the journal (ScholarOne)
to make it accessible to the manuscript handling editor, who included this additional
report in the decision letter to authors alongside the standard peer review reports.
Manuscripts randomised to the control group underwent the usual peer review process.

In Figure 7, we display a schema of the study design.

The intervention was focused on eight core CONSORT items (see Box 3) which are
essential for researchers evaluating the risk of bias of RCTs when conducting systematic

reviews (148) and which are usually poorly reported (127).
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Please, make the following revisions:

e For CONSORT Item 8a (“Method used to generate the random allocation
sequence”), please report the exact method you used to generate the
random allocation sequence.

o Example from CONSORT: “Randomization sequence was created
using Stata M.N (StataCorp, College Station, TX) statistical software”.

e For CONSORT Item 11a (“If done, who was blinded after assignment to
interventions and how"), please specify in “Trial design and setting” who was
blinded in the study and do not just state that it was a double-blind
randomised trial.

o Example from CONSORT: “Whereas patients and physicians
allocated to the intervention group were aware of the allocated arm,
outcome assessors and data analysts were kept blinded to the

allocation”.

Box 2: Report reflecting the reporting inconsistencies
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RCT manuscript received by BMJ Open

Initial editorial filter

Manuscript sent out for
peer review

Manuscript rejected
(excluded from our study)

{

RANDOMISATION

Baseline assessment

Usual peer review + intervention

1. Assessment of the inconsistencies
between checklist and manuscript

2. Write up of a report reflecting the
inconsistencies. Report made accessible

to the handling editor.

Baseline assessment

Usual peer review

authors including

1. Ourreport

Editorial decision and letter to

2. Usual peer review reports

Editorial decision and letter to

authors including

e Usual peer review reports

l

Authors revise and resubmit the manuscript

Authors revise and resubmit manuscript

Final outcome assessment

Final outcome assessment

Figure 7: Schema of the study design
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Five items in the methods section:

e Item 6a (“Completely defined pre-specified primary and secondary outcome
measures, including how and when they were assessed”)

e Item 8a (“Method used to generate the random allocation sequence”)

e Item 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”)

e Item 11a (“If done, who was blinded after assignment to interventions (for
example, participants, care providers, those assessing outcomes) and how”)

e Item 11b (“If relevant, description of the similarity of interventions”)

Three items in the results section:

e Item 13a (“For each group, the numbers of participants who were randomly
assigned, received intended treatment, and were analysed for the primary
outcome”)

e Item 13b (“For each group, losses and exclusions after randomisation,
together with reasons”)

e Item 17a (“For each primary and secondary outcome, results for each group,
and the estimated effect size and its precision (such as 95% confidence

interval)”)

Box 3: Core CONSORT items considered.

We considered an item as adequately reported if all subparts of it were adequately
reported, according to the CONSORT E&E document (149) and the corresponding E&E
documents for the extensions considered. For example, for CONSORT item 6a

(“Completely defined pre-specified primary and secondary outcome measures, including
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how and when they were assessed”), we required the following subparts to be
adequately reported: A) identified and completely defined primary and secondary
outcomes, B) analysis metric and methods of aggregation for each outcome, and C) time

points for each outcome.

The items corresponding to CONSORT extensions were assessed in addition to the
standard CONSORT items. For example, we expected authors of a cluster randomised
trial evaluating a pharmacologic treatment to be using the standard CONSORT checklist
for all eight items and the cluster extension for items 6a, 9, 13a, 13b, and 17a. In
contrast, the items requested by the Pilot and Feasibility extension substituted the
standard CONSORT items, as specified in its E&E document (10). Once the recruitment
had begun, we decided to discard the extension for non-pharmacologic interventions as

it was not being requested by the editors, nor sent by authors.

For items reported as N/A in the CONSORT checklist, we considered them as:

e Adequately reported if (i) the item did not apply and therefore it did not have to
be reported, and (ii) the item applied and it was actually reported although the
page number was not given.

e Inadequately reported if the item did apply but it was not adequately reported.

We also applied some rules on how to deal with certain aspects of specific items:

e Item 8a: inadequately reported if authors have reported this information
elsewhere but not in the main body of the article. According to CONSORT, “it is

important that information on the process of randomisation is included in the
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body of the main article and not as a separate supplementary file; where it can
be missed by the reader”.

Item 11a: adequately reported if blinding was not performed and authors
explicitly said so, and inadequately reported if blinding was assumed to be not
performed and authors did not mention it in the manuscript.

Item 13a and item 13b: the corresponding information could be included either
in the text or in the flow diagram. If information was only included in the
discussion, it was considered as inadequately reported.

Item 17a: adequately reported if there was a correspondence between the
outcomes in the results section and the ones listed in the methods section (and
therefore evaluated in Item 6a).

Extension of Item 17a for Pilot and Feasibility trials (“For each objective, results
including expressions of uncertainty (such as 95% confidence interval) for any
estimates. If relevant, these results should be by randomised group”): we did not
expect authors to report the effect sizes but the results (plus expressions of

uncertainty) for each objective.

Outcomes

Primary outcome: Mean score for completeness of reporting, defined as the mean
number of adequately reported items in the first revised manuscript (0 to 8 scale).
Secondary outcome: Proportion of manuscripts where each item was adequately

reported.
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For each of the manuscripts in the intervention group, we recorded the amount of time
that took the lead investigator to perform the assessment of reporting inconsistencies

and to produce the report.

In the design phase of the study, we considered two potential scenarios where included
manuscripts could potentially be lost to follow-up: (i) when editors rejected a
manuscript after peer review, and (ii) when authors did not return the revised
manuscript within the period requested by the handling editor after a “Minor revision”
or “Major revision” editorial decision (14 and 28 days, respectively, plus, if necessary,
the extra time that the editor considered appropriate). In the “Statistical methods”
section, we report the methods used to impute the study outcomes for lost to follow-

up articles.

Outcome evaluation was performed independently and in duplicate by two senior
researchers (EC, JJK) who were blinded to manuscript allocation and had experience as
authors and reviewers of RCTs. They also assessed outcomes at baseline. In cases where
a manuscript was rejected after the first round of peer review, assessors could only
evaluate it at baseline. However, they were not aware of the fate of that manuscript

until after they had completed that evaluation.

We performed the outcome assessment process as follows: first, DB divided the 24
included manuscripts into 4 batches of 6 manuscripts. Every time DB detected in the
submissions report (see “Pilot work” section) that all 6 manuscripts of each batch had
been revised by authors, DB first made available to the outcome assessors the submitted
version of the manuscript (version 1). Assessors had to complete the evaluation form

for each manuscript independently and in duplicate. This form included the CONSORT
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extensions to be used. Assessors could explicitly indicate in it that they wanted to discuss
a specific item with the other assessor. Once they were done with all manuscripts’
version 1, DB informed them of the discrepancies between their evaluations, which
were resolved by consensus. Afterwards, DB shared the manuscript revised by the
authors (version 2) and we repeated the outcome evaluation process. This process was

done for the 4 batches of 6 manuscripts.

For each of the manuscripts in the intervention group, we also recorded the amount of

time it took the lead investigator to perform the intervention.

Harms

We analysed whether our intervention caused the following unintended effects: higher
proportion of manuscript rejections after the first round of peer review and delays in

the submission of the revised manuscripts by authors.

Pilot work

To inform the sample size calculation, the lead investigator assessed 12 randomly
selected RCTs published in BMJ Open between April 2018 and September 2018. The
proportions of adequately reported items observed in these manuscripts were used to
estimate the scores for completeness of reporting of the manuscripts in the control

group (usual peer review).

Furthermore, outcome assessors (EC and JJK) practised the evaluation of completeness

of reporting by assessing six of the 12 RCTs mentioned above.
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Power analysis

According to the assessment described in the “Pilot work” section, the estimated
probabilities that manuscripts in the control group adequately reported 0, 1, 2,..., and 8
items were 0,0, 0, 0, 0, 0.17, 0.33, 0.33, and 0.17, respectively. With the intervention,
we aimed to bring this distribution to 0, 0, 0, 0, 0, 0, 0, 0.5, 0.5. In other words,
manuscripts in the intervention group were expected to be adequately reporting 7 or 8

items 50% of the time, respectively.

In order to relax the strong required assumptions behind using a t-test for a reduced
sample size, we used bootstrapping, a simple yet powerful non-parametric technique
(33). First, given the probability distributions mentioned above, we performed 10.000
simulations of the scores of n manuscripts. We resampled each of these simulations
10.000 times in order to calculate the 95% Cl of the mean difference between groups.
Finally, we calculated the study power by counting for how many of the 10.000

simulations the lower limit of this 95% Cl was over 0.

Choosing a sample size of n = 24 manuscripts (12 per arm) and following the procedure
above gave us 90% power (alpha = 0.05, two-tailed). The R code used for the power

analysis, as well as the other R codes used in this study, can be found in Zenodo (23).

Randomisation and blinding

Prior to recruitment of manuscripts, DB screened automated reports listing original
research submissions to BMJ Open on ScholarOne, daily, including their identification
(ID), date of submission, title, abstract, and different parameters related to their peer

review status. RCTs were identified for possible inclusion based on the title and abstract
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and then checked against our eligibility criteria until the desired sample size was

achieved.

Every time a manuscript met our eligibility criteria, DB introduced its ID into an R Shiny
application (179) created by a senior statistician (JAG) (23), which randomised the
manuscript to the intervention or the control group (1:1 allocation ratio, blocks of 4).
Manuscripts were stratified according to whether there was an applicable CONSORT
extension for that study or not. To avoid allocation bias, each ID could only be

introduced once.

As part of the usual submission process, all authors are informed that BMJ Publishing
Group has a quality improvement programme and their manuscript might be entered
into a study. However, authors of included manuscripts were not explicitly informed

that their manuscripts were part of an RCT.

Outcome assessors were blinded to allocation and to each other’s evaluation. Handling
editors of the included manuscripts and the investigator performing the intervention

(DB) were not blinded.

Statistical methods

We carried out statistical analysis using R version 3.6.0 (147).

For the primary outcome, we adjusted a linear regression model with the baseline score
of the manuscript as the only covariate. We calculated the 95% confidence interval using

bootstrapping (23).
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The main analysis of the primary outcome was intention-to-treat: all manuscripts were
included in this analysis regardless of whether they were lost to follow-up. We imputed
the scores of lost to follow-up manuscripts with a value of 8-b, where b was the baseline
score of the manuscript. This imputation strategy aimed to reflect the fact that rejecting
RCTs of low baseline quality could be considered an editorial success. In addition, we
assessed the sensitivity of the results by carrying out a complete case analysis and
analysing the best case (manuscripts in the intervention group reached the maximum
score and controls did not improve) and worst case (manuscripts in the intervention

group did not improve and controls reached the maximum score) scenarios.

We did not plan any subgroup analysis (see protocol (172)) and so none are reported.

Amendments to the protocol

The last criterion listed above (iii) authors of the manuscripts had provided a completed
CONSORT checklist) was not included in the first version of the protocol but we
implemented it before recruitment started. The reason was that, despite that the
submission of the CONSORT checklist for trials is mandatory, we observed that handling
editors were occasionally overlooking this requirement and sending out manuscripts of
trials for peer review that did not include one. Secondly, we initially used a t-test to
calculate the study power and planned to use it for the primary outcome analysis.
However, for the reasons described in the “Power analysis” section we used a bootstrap
approach and the study power increased from the 85% stated in the protocol to 90%.
Thirdly, masked to study results, we decided to adjust for the baseline scores in the
primary outcome analysis. Given the reduced sample size of this RCT, we aimed to avoid

that the differences between groups were random and due to the potential imbalance
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in baseline score between groups. Finally, we added a best- and worst-case scenario

analysis to assess the sensitivity of the primary outcome results.

Reporting guidelines

We report this manuscript in accordance to CONSORT 2010 (146).

Between 31 October 2018 and 4 April 2019, we screened 62 manuscripts that described
RCTs submitted to BMJ Open. Among these, we excluded 38 either because they were
rejected without peer review (n = 34) or because the authors did not provide the
CONSORT checklist (n = 4). We randomised the remaining 24 to the intervention (n = 12)
or control (n = 12) groups. Six manuscripts (25%) were lost to follow-up (intervention n
=3, control n = 3) as they were rejected after the first round of peer review and therefore
not returned to authors for revision (scenario (i) in “Outcomes” section). No manuscripts
were lost to follow-up in scenario (ii) as all authors returned the revised manuscripts
within the given time. Therefore, 18 manuscripts (intervention n =9, control n = 9) were

revised by authors. Figure 8 shows the flow diagram of the study.

Most manuscripts (n = 19, 79%) required at least one extension: non-pharmacologic
(intervention n = 10; control n = 8), pilot and feasibility (n = 3; n=4), cluster (n=2; n=

1). Table 8 displays the baseline characteristics of the included manuscripts.

The mean (SD) baseline score for completeness of reporting (0 to 8 scale) prior to peer
review in the intervention (n = 12) and control (n = 12) groups was 4.35 (1.88) and 4.85

(1.79), respectively. The mean (SD) baseline score of the manuscripts that later passed
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the first round of peer review (n = 18) were much more complete (scores almost double)

than those that were rejected after the first round of peer review (n = 6): 5.23 (1.35)

versus 2.68 (1.75).

B
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RCT manuscripts assessed for eligibility (n=62)

Excluded (n=38)
+ Rejected before peer review

(n=34)
+ Checklist not provided (n=4)

RCTs randomised (n=24)
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Allocated to intervention (n=12)
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+ Standard peer review (n=12)

A 4 [
\

Rejected after peer re

Follow-Up

]
J
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Figure 8: CONSORT flow diagram
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Intervention

Control

(n=12) (n=12)
Study Design Standard parallel-group 7 (58%) 7 (58%)
Cluster 2 (17%) 1(8%)
Pilot & feasibility 3 (25%) 4 (33%)
Type of intervention Pharmacologic 2 (17%) 4 (33%)
Non-pharmacologic 10 (83%) 8 (67%)
Behavioural 4 (33%) 3 (25%)
E-health & 3 (25%) 2 (17%)
tele-health
strategies
Medical 2 (17%) 1(8%)
devices
Surgery 0 (0%) 1(8%)
Others 1(8%) 1(8%)
Single- or multi-centre Single-centre 8 (67%) 5(42%)
Multi-centre 4 (33%) 7 (58%)
Number of participants <50 5(42%) 2 (17%)
>50 & <100 3 (25%) 7 (58%)
> 100 4 (33%) 3 (25%)
Registered in a trial registry Yes 11 (92%) 11 (92%)
No 1(8%) 1(8%)
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First author’s affiliation Asia 3 (25%) 3 (25%)
UK 3 (25%) 5 (42%)

Europe 2 (17%) 3 (25%)

USA 2 (17%) 0 (0%)

Australia 2 (17%) 0 (0%)

Brazil 0 (0%) 1(8%)
Sponsorship Investigator-initiated 12 (100%) 10 (83%)
Industry-initiated 0 (0%) 2 (17%)

Table 8: Baseline characteristics of the included RCTs.

Primary outcome

For the intention-to-treat analysis (n = 24), the manuscripts that received the
intervention were more completely reported than the ones that underwent the
standard review process: intervention group (mean: 7.01; SD: 1.47) versus control group
(mean: 5.68; SD: 1.43). After adjusting for the baseline score, the mean difference in
scores between the two groups was 1.43 (95% Cl: 0.31 to 2.58); manuscripts in the
intervention group reported on average 1.43 (out of 8) items more adequately than
those receiving the standard peer review. Regarding the sensitivity analysis, for the
complete case (n = 18) the mean (SD) scores for the intervention and control groups
were 7.45 (1.00) and 5.90 (1.35), giving an adjusted difference of 1.75 (95% Cl: 0.80 to

2.75). The best- and worst-case scenario analysis (n=24) lead to adjusted differences of
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2.62 (95% Cl: 1.49 to 3.65) and 0.03 (95% CI: -1.45 to 1.63) respectively. Table 9

summarises these results.

Outcome Intervention group Control group Mean difference
in final scores*
Mean (SD) Mean (SD)
(95% Cl)
Baseline Final Baseline | Final

Completeness of reporting 4.35 7.01 4.85 5.68 1.43 (0.31 to 2.58)
(0 to 8 scale) with (1.88) (1.47) (1.79) (1.43)
imputation (n = 24)
Completeness of reporting 5.01 7.45 5.46 5.90 1.75(0.80 to 2.75)
(O to 8 scale) without (1.32) (1.00) (1.412) (1.35)
imputation (complete case
analysis, n = 18)
Completeness of reporting 4.35 7.59 4.85 5.18 2.62 (1.49 to 3.65)
(0 to 8 scale) in the best- (1.88) (0.89) (1.79) (1.89)
case scenario (n=24)
Completeness of reporting 6.18 6.43 | 0.03(-1.45to0 1.63)
(O to 8 scale) in the worst- (2.61) (1.49)
case scenario (n=24)

*Adjusted for baseline score.

Table 9: Primary outcome results.

89




Figure 9 shows the evolution of the 18 manuscripts that were revised and resubmitted.
From the nine manuscripts in the intervention group, six of them achieved the maximum
score and another two improved. In contrast, the only manuscript in the control group
that reached the maximum score already had that score at baseline. Three manuscripts
in the control group slightly improved (1, 1, and 2 points respectively). We identified
that 3 out of 4 of these improvements were the result of comments made by the

standard peer reviewers, rather than the authors themselves.

Intervention (n=9) Control (n=9)
8 8
7 b /
6 6- /l
5 5
o o
g4 8 4
w W
3 3
2 2
— Improvement — Improvement
1 No improvement 14 Ne improvement
0 0
Baseline Final Baseline Final

Figure 9: Evolution of the scores scores for all manuscripts that passed the first round

of peer review (n=18).
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Secondary outcome

Figure 10 displays the proportions of manuscripts where each CONSORT item was
adequately reported. We observed the main differences favouring the intervention
group in items 6a (Outcomes), 9 (Allocation concealment mechanism), 11a (Blinding),

and 17a (Outcomes and estimation).

tem6a Item8a Item8 Iltem 11a ltem 11b ltem 13a Item 13b ltem 17a

100
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(4]
[=]
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()]

Figure 10: Proportion of manuscripts (n=18) where each CONSORT item is adequately
reported. Cont: control group; Int: intervention group. Items:

e 6a(“Completely defined pre-specified primary and secondary outcome measures,
including how and when they were assessed”),

e 8a (“Method used to generate the random allocation sequence”), 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”),

e 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”),

e 11a (“If done, who was blinded after assignment to interventions (for example,
participants, care providers, those assessing outcomes) and how”),
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e 11b (“If relevant, description of the similarity of interventions”),

e 13a (“For each group, the numbers of participants who were randomly assigned,
received intended treatment, and were analysed for the primary outcome”),

e 13b (“For each group, losses and exclusions after randomisation, together with
reasons”),

e 17a (“For each primary and secondary outcome, results for each group, and the
estimated effect size and its precision (such as 95% confidence interval)”).

Feasibility of the intervention

The mean (SD) time taken to perform the intervention was 87 (42) minutes. Figure 11
displays a scatter plot that compares the amount of time spent to perform the
intervention and the baseline score of the 12 manuscripts in the intervention group.

There was no correlation between these two variables (p = 0.08).

Time spent
80 100 120 140 160
| 1 | |

€0
1

40

T T T T T
o 2 4 ] 8

Baseline score

Figure 11: Scatter plot of the amount of time spent to perform the intervention and
the baseline score of the 12 manuscripts in the intervention group.
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Harms

We did not identify any unintended effects. There were not differences between the
intervention and the control groups for (i) the proportion of manuscripts that were
rejected after the first round of peer review (3 of 12, 25%, for each group). Furthermore,
all authors submitted the revised manuscripts within the period requested by the

handling editor.

We found that the introduction during the peer review process of an editorial
intervention performed by a researcher with expertise in the content of CONSORT
significantly improved the completeness of reporting of trials submitted to BMJ Open
compared to standard peer review. Six of the nine manuscripts in the intervention group
achieved the maximum score and another two improved. In contrast, the only
manuscript in the control group with the maximum score at follow-up already had
reached that score at baseline. We observed the main differences favouring the
intervention group in items 6a (Outcomes), 9 (Allocation concealment mechanism), 11a
(Blinding), and 17a (Outcomes and estimation). Moreover, providing authors with extra
comments on reporting issues did not seem to discourage them from revising the
manuscript as all authors returned the revised manuscripts within the standard 28 days

requirement.

Strengths and limitations

This study has several strengths: the randomised trial design; the fact that the

intervention was performed in a real editorial context alongside peer review reports
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with no disruption to usual editorial procedures; and the fact that the outcome

assessment process was blinded and in duplicate.

We also note some limitations that affect the generalisability of our results. Our
intervention was focused only on CONSORT, which is one of the most well-established
RGs. It could potentially be more difficult for authors to fully address reviewers’
comments about other less familiar RGs. We only included one journal and the same
effect might not be observed in other journals. Nonetheless, we purposefully selected a
very large general medical journal receiving international submissions across multiple
specialties. We considered only eight core CONSORT items that are essential for

evaluating the risk of bias of RCTs and not the whole checklist.

Implications

Given the importance of improving the completeness of reporting of randomised trials
and given the ineffectiveness of the strategies that biomedical journals are currently
implementing (14,16,144,153), it is time to take a step forward. Our study provides
empirical evidence of the effectiveness of involving in the peer review process a
researcher with expertise in CONSORT. In this study, the intervention was carried out by
a PhD student and was implemented alongside peer review. However, this intervention
could potentially be done by trained editorial staff, editors or external consultants. The
demonstrated benefits of our intervention should encourage journal editors to find the

best way to make this feasible.

We note that the complete-case analysis and the best-case scenario of the sensitivity

analysis point to a larger effect of the intervention than the main analysis. The worst-
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case scenario shows no effect. However, this scenario would assume that (1) the three
rejected manuscripts in the intervention group would not improve from baseline; and
that (2) all manuscripts in the control group would reach the maximum score. This
scenario seems highly unlikely given that 8 out of 9 manuscripts that were not rejected
in the intervention group improved from baseline and that only three controls improved

and none of these reached the maximum score.

More than two decades ago, scientists started to discuss the importance of including
statistical reviews as part of the publication process (180). Nowadays, statistical reviews
have become widespread among top medical journals. These are usually performed by
a statistician and focus on the methodological and statistical aspects of the study. As
methodological issues are often not fixable, statistical reviews are key to determining
the fate of manuscripts and preventing unsound research getting published (181).
Completeness of reporting reviews should also become a key component in the
publication system. As reporting issues are often improvable, these reviews should not
generally aim to determine whether a manuscript should be published or not, but to
improve their transparency. This would both help editors and peer reviewers make

decisions on the manuscripts and improve the usability of published papers.

A few other RCTs have assessed different strategies for improving adherence to RGs. A
recent RCT did not show that requesting authors to submit a checklist improves
completeness of reporting and called for more stringent editorial policies (153). The
implementation of a writing aid tool for authors (COBWEB) led to a moderate
improvement in the completeness of reporting (18) whereas getting a statistician to

perform an additional review against RGs showed a slightly positive but smaller than
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hypothesised effect (19). Suggesting peer reviewers to check RGs (124) and
implementing the web-based tool WebCONSORT at the manuscript revision stage
showed no positive impact (130). However, comparisons between the results of our
study and these RCTs must be made with caution as they targeted different RGs and

were carried out in different settings.

The time taken for us to perform the intervention (87 minutes on average, with great
variation between manuscripts) is clearly a barrier to wider implementation. Future
research could evaluate whether this intervention should be focused on the whole
CONSORT checklist, which would make this strategy even more time-consuming, or only
on a few core items (such as those we found to be poorly reported). Also, it would be
interesting to assess whether similar benefits can be obtained for other widely used RGs,
such as SPIRIT (156) or PRISMA (8). Furthermore, this intervention could also be tested
at other points in the editorial process, for example before the first decision is made on
the manuscript or between the first decision and the invitation of external peer
reviewers. For this study, we discarded both options for pragmatic reasons, as we did
not want to alter the usual editorial process. While the first could be too resource
intensive for journals, the latter would imply the same effort and the manuscript would
undergo more transparent and accurate peer review, which could make the task of peer
reviewers and handling editors easier and more efficient. We strongly recommend that
journals always carry out experiments in real editorial contexts, such as this study,

before considering making any changes in their policies.
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Conclusions

This study provides evidence that involving a researcher with expertise in CONSORT in
the process of evaluating RG checklists submitted by authors significantly improves the
completeness of reporting of randomised trials. This is essential to reducing the research
waste associated with inadequate reporting of RCT methods and findings. Journal
editors should consider revising their peer review processes to find ways to make this

intervention workable, tailoring it to their preferences.

97



We have identified and explored in detail various interventions to improve authors’
adherence to RGs, with a special focus on interventions related to peer review. Based
on our initial scoping review (Chapter 2), which offered a big picture and helped us map
the existing research on the topic of improving author adherence to RGs, we carried out
a study (Chapter 3) that showed the lack of effectiveness of one of the most popular
editorial interventions. Having determined that the current editorial policies are not
ensuring the completeness of published research reports, we explored (Chapter 4)
expert biomedical editors’ opinions on what other strategies journals can follow and
how to incentivise authors to comply with RGs. We tested in our final RCT (Chapter 5)
the intervention that we considered most promising and feasible, and we provided
empirical evidence that involving a CONSORT expert in the peer review process

remarkably improves the transparency of published reports of RCTs.

Our work makes a substantial contribution within the framework of improving the
efficiency of peer review and the transparency of published biomedical literature. The
peer review process is often considered the “gold standard” of scholarly communication
(182). However, it lacks any form of standardisation and is often biased and unable to
detect important research flaws (183,184). As the development of evidence-based or
clinical practice guidelines, which are essential to enhance patient care, relies on the
questionable fact that published research is sound and credible, it is the duty of the
scientific community to explore ways to improve peer review. Surprisingly, few
interventions to improve the quality of peer review have been assessed in RCTs (185).

Moreover, it is not clear what outcomes should be used to evaluate the effect of these
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interventions. In the RCT reported in Chapter 5, we demonstrated an effective strategy
to improve the peer review process and suggested the use of the level of transparency
of the revised manuscript, measured as the degree of adherence to the corresponding
RG(s), as a way to measure the impact of peer review on the quality of research reports.
Despite the benefits of the intervention, we acknowledge that the time and resources
journals would need to invest make it hard to widely implement the intervention.
However, we propose that journals take a step forward and revise their peer review
processes in order to find ways to make this intervention workable. Furthermore, our
survey (Chapter 4) provides further editorial strategies and analyses their barriers and

facilitators for implementation.

We also hope that our work raises awareness of the importance of transparent and
accurate reporting of research. Many institutions are still using citation metrics (like the
Journal Impact Factor and the H-index) to assess scientists for hiring, promotion, and
tenure, what incentivises the “publish or perish” ethic. These citation metrics ignore
important aspects of research quality, such as the methodological strength, the
transparency of the research report, or whether researchers have followed Open
Research practices (including sharing of data, protocols, software, code, materials, and
other research tools) (186). For this reasons, we strongly support that publishing
research completely and transparently should be used as one of the key criteria to
evaluate scientists. Apart from the editorial strategies analysed in Chapters 3, 4, and 5,
our initial scoping review (Chapter 2) explored further strategies that other stakeholders
in the research process can follow to enhance the completeness of research reports:
universities introducing RGs into graduate curricula; funders (or research ethics boards)

using RGs as a template for grant (or ethics) application approvals, scientific associations
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disseminating the main RGs, or research centres providing training for researchers on
the use of RGs. Future experiments need to quantify the impact of these interventions

before these become standard practice.

Regarding editorial interventions, we suggest that future research should investigate the
effect of the intervention described in Chapter 6 in other editorial settings (different
types of journals and research areas) and with other RGs that are less popular than
CONSORT. Also, we propose that future studies compare the results of our RCT with the
effect of other editorial strategies, such as the requirement for authors to use structured
templates tailored to different study types, which is gaining popularity (141,187); the
adoption of software that automatically populates RG checklists with text from the
manuscript (164); or the use of reading tools that automatically assess adherence to RGs

(128).

In this thesis, we have demonstrated the increase in transparency of reports of RCTs
when including an expert in CONSORT in the editorial process of a biomedical journal,
and we have identified and explored in detail various interventions that future research
may consider evaluating. Developing and implementing effective solutions to improve
adherence to RGs is a key step to increase the societal impact of biomedical research

and reduce research waste.
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Implementation details of the evaluated interventions identified in the scoping review.

approach for

sectional

evaluation)

or conclusions.

each RG item

Type of Intervention Number of studies | Details of the intervention RGs Format of RG Measure of Effect on
intervention and study design implemented implementation adherence to adherence to
RGs RGs*
Encouraging | Implementati | 1 RCT Participants have to write the six CONSORT & Bullet points and Mean score Difference of 2.1
adherence on of the domains of the methods section of CONSORT examples (6 for (95% Cl 1.5-2.7)
writing aid the manuscript for the protocol they | extension for items) completeness
tool COBWEB receive. They have access to non- of reporting
(18) COBWEB tool for a random three of pharmacological (scale 0-10,
the six domains. interventions items
weighted)
Author use of | 1 Observational Results are posted in a standard CONSORT Checklist (4 Percentage Difference of 0.16,
a structured study (cross- tabular format without discussions items) compliance of [0.10, 0.18 and 0.36

for each of the 4

items considered
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reporting

research (38)

Journal
endorsement
(3
interventions,
see “Details of
the
intervention”)
(41,42,51-
60,43,61-
70,44,71-
80,45,81-
90,46,91-
100,47,101-
110,48,111-
120,49,50)

80 observational
studies (57 cross
sectional
evaluations of
endorsing vs non-
endorsing journals,
9 before and after
evaluations of
endorsing journals
before and after
endorsement, 14
both kind of

evaluations)

A) Editorial statement endorsing

certain RGs,

B) Recommendation or requirement
to follow RGs in the "Instructions to

authors", and

C) Requirement to submit a RG
checklist together with the
manuscript indicating page numbers

corresponding to each item.

CONSORT (46 of
80)

CONSORT
extensions (9 of

80)

QUOROM (3 of
80)

PRISMA (4 of 80)

PRISMA
extensions (1 of

80)

STARD (11 of 80)

Checklist (all

items)

For CONSORT:
percentage of
compliance
for each

item**

For other RGs:

Mean
summed score
for
completeness

of reporting**

For CONSORT: 25

items improved (see

details for each

item on Fig. 2 on

Turner et al. (16))

For CONSORT
extension for
harms: Difference
of 0.04 (99% Cl —
1.50 to 1.58) (see

Stevens et al. (14))

For PRISMA:
Difference of 0.53
(99% C1 0.02 to
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STROBE (4 of 80)

ARRIVE (1 of 80)

CONSORT,
STROBE and
PRISMA (11 of
80)

1.03) (see Stevens

et al. (14))

For STARD:
Difference of 0.52
(99% Cl -0.11 to
1.16) (see Stevens

et al. (14))

For STRICTA:
Difference of 1.42
(99% C1 -0.04 to
2.88) (see Stevens
et al. (14))

For STROBE:
Difference of 1.55
(99% Cl -3.19 to
6.29) (see Stevens
et al. (14))
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Suggestion for | 1 RCT Peer reviewers are sent a standard CONSORT, Checklist (all Modified Difference of 0.9
peer letter encouraging them to use QUOROM, STARD | items) version of (95% Cl -0.3 to +2.1)
reviewers to different reporting guidelines. Manuscript
use RGs(124) Reviewers are not asked to report Quality
whether they used the RG in Assessment
reviewing the manuscript. Instrument
(scale 36-180)
Checking Completeness | 1 Observational Initial submissions are vetted by the CONSORT Checklist (all Percentage of [Before —
adherence of reporting Study (Before and editor-in-chief. If the submission is items) compliance of |compliance ranges
and check by the after evaluation) considered appropriate, manuscripts each RGitem |[from 0% to 100%
providing editors (126) are assessed by the associate editor (Median 40%)
feedback for CONSORT adherence. Authors

are asked to make changes
accordingly until associate editor
deems appropriate that they move
to the next step of the review
process leading to an editorial

decision.

After — perfect
compliance in 33

out of 37 items
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Additional 1RCT A senior statistician does an STROBE, Checklist (all Modified Difference of 0.25
review against additional review of all papers and CONSORT, STARD | items) version of (95% CI -0.05 to
RGs (19) provides authors suggestions on how Manuscript +0.54)
to follow RG checklists. Quality
Assessment
Instrument
(scale 1to9)
Active 1 Observational A) Email is sent to authors to revise CONSORT Checklist (9 of 17 | Monthly mean [Difference of 1.5
implementati | study (Interrupted the abstract according to the extension for items) number of items
on of RG by time series guidelines at the revision stage and abstracts items
editors (2 evaluation) reported

interventions,
see “Details of
the

intervention”)

(129)

B) Changes are made by the assistant
editors of these journals towards the

end of the editorial process.

(scale0to9)
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Implementati | 1 RCT Journal editor includes a link to CONSORT & Checklist (10 of Percentage of |[Difference of 0.04
on of the WebCONSORT in the revision letter some CONSORT 25 items) items (95% CI -0.02 to
web-based to authors. Authors are directed to extensions reported for  [+0.10)
tool an automatically generated list of each article
WebCONSORT items and a flow diagram customised
(130) to their specific trial design.
Involvement | Statistician 4 Observational Statisticians (or epidemiologists or CONSORT Checklist (all Mean score In Diaz-Ordaz (95):
of experts involvement studies (cross other quantitative methodologists) items) for No global effect

(95,133-135)

sectional

evaluations)

are involved in the design, conduct

or reporting of the study

completeness
of reporting
(scale 0-10,
items not

weighted)

provided (see
effects for
individual items in

Table 2 of the

paper)

In Pandis et al.
(133): Difference of
0.93

In Péron et al. (134):
No difference in

medians
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In Kloukos et al.

(135): 0.27

*Difference between adherence to RGs in intervention and non-intervention group. We did not report the Cl of the effect size when authors did not report it

in the original papers.

**As the 80 individual studies that belong to this category used different measures of adherence to RGs, we report here the measures used in the two

systematic reviews that summarised the pooled results of most of these studies (14,16).
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Appendix B

Survey questionnaire

Research on Research

B miror BM) @) i
P <

Perceptions of interventions to improve adherence to reporting
guidelines

1. Which of the following measures does your journal currently take to try to

improve authors' adherence to reporting guidelines (RGs)? (Tick all that apply)

E We instruct but do not request authors to submit a completed RG checklist with page numbers
indicating where the items are addressed when they submit their manuscript.

E We request authors to submit a completed RG checklist with page numbers indicating where the
items are addressed, and do not consider the manuscript until this is provided.

E We ask peer reviewers to use RGs when assessing manuscripts.

L Other (please describe measures taken)
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jMiRoR BM) @) i

Research on Research

Perceptions of interventions to improve adherence to reporting
guidelines

We have identified 9 interventions to try to improve adherence to reporting guidelines that can be
implemented at different points in the editorial process. For each of these interventions, we would like
you to indicate how easy it would be (or was) to implement at your journal and how effective you think it
would be at improving adherence to reporting guidelines if it were implemented at your journal.
Moreover, you will be provided at the end of each page with an optional free text box where you can
justify your answers in case you think it is needed.
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Methods i BMJ @ @ L[\ [RP()OL

2 Research on Research

Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 1 of 9: A requirement for authors to submit a completed
RG checklist (using all appropriate extensions, if applicable)
indicating the page numbers where each item is addressed.

Example:
.r'! CONSORT 2010 checklist of information to include when reporting a randomised trial+
Item Reported
Section/Topic No Checklist item on page No
Title and abstract
1a  ldentification as a randomised trial in the tifle 1
1b  Structured summary of trial design, methods, results, and conclusions (or spscific guidance sse CONSORT for abstracts) 2

2. How easy would it be (or was it) to implement this intervention at your journal?
() Very easy () Moderately easy{ ) Neither easy nor difficult { ) Moderately difficult

() Very difficult

3. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective () Neither ineffective nor effective

() Moderately effective () Very effective

[Optional comments] You can justify your answers here:
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2 Research on Research

Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 2 of 9: A requirement for authors to submit a populated
RG checklist with text from their manuscript in order to facilitate the
peer review process.

Example:
'z CONSORT 2010 checklist of information to include when reporting a randomised trial+
ltem
Section/Topic No Checklist item Text

Title and abstract
1a  Identification as a randomised trial in the title “Cardiac rehabilitation referral and enrolment

across an academic health sdences centre with
eReferral and peer navigation: A randomized
controlled pilot trial”

4. How easy would it be (or was it) to implement this intervention at your journal?
() Very easy () Moderately easy () Neither easy nor difficult () Moderately difficult

() Very difficult

5. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective () Neither ineffective nor effective

() Moderately effective (_) Very effective

[Optional comments] You can justify your answers here:
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Research on Research

Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 3 of 9: A requirement for authors to highlight in the
manuscript where each RG item is addressed.

Example:

One hundred eleven eligible patients provided informed con-
sent to participate in the study. Data from eligible patients were
collected in individual case report forms and an electronic data
base was designed for the statistical analysis (CONSORT 4b).

6. How easy would it be (or was it) to implement this intervention at your journal?
O Very easy O Moderately easyo Neither easy nor difficult O Moderately difficult

() very difficult

7. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective () Neither ineffective nor effective

O Moderately effective O Very effective

[Optional comments] You can justify your answers here:
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Research on Research

Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 4 of 9: A requirement for authors to include new
subheadings within their manuscript corresponding to different RG
items within the traditional IMRaD format (Introduction, Methods,

Results, and Discussion).

Example:

@
Sample size calculation

Calculation of sample size was based on the ability to
detect a clinically relevant difference in the risk of
first-time failure (primary outcome) of 20% between the
2 trial arms (15% vs 350 with & = 005 and power of
85%). Foek et al'® found a 35% failure rate for
light-cured lingual retainers; we used this value as our ref-
erence for the sample calculation. This caleulation indi
that 93 participants were required in each arm; this was
rounded up to 110 to account for losses to follow-up.

=

Interim and stopping g

Not applicable.

2

number

Randomization was accomplished using the
“-ralloc-"** command in Stata software (StataComp,
College Station, Tex) in random permuted blocks of
20 patients, ensuring equal distribution in the 2
groups. Allocation concealment was achieved with

8. How easy would it be (or was it) to implement this intervention at your journal?

O Very easy O Moderately easyo Neither easy nor difficult O Moderately difficult

() very difficult

to observe it. Imputations were implemented using the
“-mi-" family of commands pdapted for Cox regression.
Adhesive remnant index scoring between composites
was compared using Fisher exact test. All analyses
were conducted with Stata software [version 12.01;
StataCorp).

RESULTS

F ipant flow (include flow diag| early
stopping and time periods)

Two hundred twenty patients (median age, 16 years;
interquartile range, 2 years; range, 12-47 years) were
randomized in a 1:1 ratio to either chemical or light
curing; 16 patients were lost to follow-up (Fig 1). Patient
recruitment commenced in April 2009 and ended in No-
vember 2010.

®
Baseline data (include baseline table)

At baseline, information regarding age, sex, Angle
classification, and gingival index was collected,”’ and
asubjective 3-level score of cooperation (poor, average,
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9. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective (_) Moderately ineffective (_) Neither ineffective nor effective

() Moderately effective () Very effective

[Optional comments] You can justify your answers here:
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Perceptions of interventions to improve adherence to reporting

guidelines

Intervention 5 of 9: A requirement for authors on submission to use a
freely available writing aid tool that guides authors through the RG
checklist items, shows the key elements that need to be reported, and
includes examples of adequate reporting (e.g. COBWEB).

Example:

Trial design (CONSORT 3a)

Description of trial design (such as parallel, factorial) including allocation ratio

Please describe:

<> The type of trial design (parallel group. multi-arm. factorial. crossover. split-body. other)
> The conceptual framework (superiority. non-inferiority, equivalence. other)
= The allocation ratio

= Any other pertinent information (for drug development (phase 1,2.3). other)

Example. “This was a parallel-group study with imbalanced randomisation [2:1]).”
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10. How easy would it be (or was it) to implement this intervention at your
journal?
() Very easy () Maderately easy () Neither easy nor difficult () Moderately difficult

() Very difficult

11. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective { ) Moderately ineffective () Neither ineffective nor effective

() Moderately effective (") Very effective

[Optional comments] You can justify your answers here:

10
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Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 6 of 9: Instruct peer reviewers to use the appropriate RGs
when assessing a manuscript.

12. How easy would it be (or was it) to implement this intervention at your
journal?
() Very easy () Moderately easy () Neither easy nor difficult () Moderately difficult

() Very difficult

13. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective () Neither ineffective nor effective

() Moderately effective (_) Very effective

[Optional comments] You can justify your answers here:

11
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Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 7 of 9: Instruct peer reviewers to scrutinise the
completed RG checklist submitted by the authors and check its
consistency with the information reported in the manuscript.

14. How easy would it be (or was it) to implement this intervention at your
journal?
(") Very easy (") Moderately easy () Neither easy nor difficult () Moderately difficult

() Vvery difficult

15. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective (_) Neither ineffective nor effective

(") Moderately effective () Very effective

[Optional comments] You can justify your answers here:
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Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 8 of 9: An evaluation of the completeness of reporting by
a trained editor (or editorial assistant), who would return incomplete
manuscripts to authors before considering the manuscript for
publication.

16. How easy would it be (or was it) to implement this intervention at your
journal?
(") Very easy () Moderately easy{ ) Neither easy nor difficult () Moderately difficult

() very difficult

17. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective () Neither ineffective nor effective

() Moderately effective () Very effective

[Optional comments] You can justify your answers here:
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Perceptions of interventions to improve adherence to reporting
guidelines

Intervention 9 of 9: Training for authors, peer reviewers, and editors
on the importance, content, and use of reporting guidelines (e.g. The

EQUATOR Network toolkits).

18. How easy would it be (or was it) to implement this intervention at your
journal?
(") Very easy (") Moderately easy () Neither easy nor difficult () Moderately difficult

() Vvery difficult

19. If this intervention was (or is) implemented at your journal, how effective do
you think it would be (or was it) at improving adherence to reporting guidelines?
() Very ineffective () Moderately ineffective (_) Neither ineffective nor effective

(") Moderately effective () Very effective

[Optional comments] You can justify your answers here:
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Perceptions of interventions to improve adherence to reporting
guidelines

20. From the interventions previously described, select from this dropdown menu

the one you consider to be potentially the most effective for your journal:

[

21. For the intervention selected, please answer the following questions:

«
bl

Why do you think this intervention would be the most effective?

What would be the main difficulties in implementing this intervention?

| |

How would you try to overcome these difficulties?
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Perceptions of interventions to improve adherence to reporting
guidelines

22. Do you have any further ideas of possible interventions to try to improve
adherence to reporting guidelines? This may include modifications or

combinations of the interventions previously described.
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Perceptions of interventions to improve adherence to reporting
guidelines

23. Please select which of the following best describes your current position:
O | work full time as a journal editor O I work part time (less than 0.5 of my time) as a

) journal editor
O | work part time (equal or more than 0.5 of my

time) as a journal editor

() other (please specify)

24. What is your current editorial role within the journal?

() Editorin chief (") Associate editor
O Senior editor

() other (please specify)

|

25. Are you involved in making decisions on the research papers and study

protocols received by your journal?

() Yes
() No

17
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26. For how many years have you been an editor (in total across all journals)?
O <5 years

() 515

() 1525

() »25
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Barriers, facilitators and possible improvements of the interventions included in the survey.

Intervention

Barriers

Facilitators

Possible improvements

[1:A
requirement for
authors to submit
a completed RG
checklist

indicating page

1) Authors may overclaim adherence [Incorrect claims by authors:
(i) Inconsistencies between checklist and manuscript (n=2) and (ii)

N/A for applicable items (n=1)]

2) There is empirical evidence of little effectiveness in practice if

compliance is not checked (14,16,144,153) (n=3)

1) Low burden on authors:

quick and straightforward
(n=3)
2) Easy for editors and

reviewers to locate specific

information (n=2)

1) Checklist to be
evaluated by a trained
editor or administrator

(n=2)

numbers 3) Checking for compliance is resource intensive for journals (n=7)
12: A 1) Author burden — time consuming to complete checklist (n=2) 1) Manuscript length does not | 1) Software filling
requirement for increase if the checklist is a | automatically the

authors to submit
a populated RG

checklist with

2) Checklist gets too lengthy (n=3)

3) Checking for compliance is resource intensive (n=2)

supplementary file (n=2)

checklist (n=1)
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text from their

3) Forces authors to be more | 2) Performing

manuscript
rigorous (n=1) intervention during
manuscript writing (n=1)
13:A 1) Author burden — time consuming to prepare a special version of | 1) Easy for editors and | 1) Implement the
requirement for the paper (n=5) reviewers to check adherence | intervention only for

authors to
highlight in the
manuscript
where each RG

item is addressed

2) Checking for compliance is resource intensive (n=4)

3) Manuscript tracking system not set up for this (n=1)

(n=2)

2) Everything in a single

document (n=1)

3) Forces authors to be more

rigorous (n=2)

papers sent out to peer

review (n=1)

14: A
requirement for
authors to
include new

subheadings

1) Author burden — time consuming to prepare a special version of

the paper (n=4)

2) Requires different formats for different study designs (n=2)

3) Checking for compliance is resource intensive (n=4)

1) Easy for editors and
reviewers to check adherence

(n=3)

2) Easy for readers to locate

information (n=1)

1) Standard templates
provided to authors (n=1)
[Problem: different
journals having different

templates (n=1)]
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within their

4) Manuscript tracking system not set up for this (n=1)

3) Forces authors to respond to

manuscript
each item (n=2)
5) Could cause major delays in the editorial process (n=1)
6) Maybe incompatible with journal house style (n=2)
7) May ruin the flow of the article (n=1)
I5:A 1) Author burden: (i) time consuming to rewrite the paper (n=6) 1) Better written papers (n=1) | 1) Integration of the tool

requirement for
authors to use a
freely available

writing aid tool.

2) Checking for compliance is resource intensive (n=1)

3) Difficulty to tailor the tool to different study designs (n=2)

4) Manuscript tracking system not set up for this (n=1)

[If rejected, more chances to be
accepted in the next journal

(n=2)]

2) Everything is in a single

document (n=1)

3) Free tool (n=1)

in the manuscript

tracking system

2) Implementation of the
intervention during

manuscript writing (n=1)

| 6: Instruct peer
reviewers to use

the appropriate

1) Peer reviewer burden: (i) too much additional work (n=2), (ii)

reviewer may not know which RG to use (n=1) [Consequences:

1) Intervention should be
performed by paid

editorial staff (n=3)
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RGs when
assessing a

manuscript.

effectiveness highly dependent on peer reviewers’ willingness and

knowledge (n=1)]

2) Difficult for editors to ensure reviewers actually use RGs (n=3)

| 7: Instruct peer

1) Peer reviewer burden: (i) too much additional work (n=2), (ii)

1) Intervention should be

reviewers to reviewer may not know which RG to use (n=1) [Consequences: performed by paid
check the effectiveness highly dependent on peer reviewers’ willingness and editorial staff (n=3)
consistency knowledge (n=1)]
between the RG
2) Difficult for editors to ensure reviewers actually use RGs (n=3)
checklist and the
manuscript. 3) Decrease in the quality of peer review: peer reviewers should
focus on the content and not on the reporting issues (n=3)
| 8: An evaluation | 1) Author burden: Demoralising for authors if rejection rate is high | 1) Authors do not have to claim | 1) Evaluation of the

of the
completeness of
reporting by a

trained editor

(n=1)

2) Resource intensive for journals: (i) budget and time issues (n=9),

(ii) Manuscript handling system not set up for this (n=1), (iii)

adherence (n=1)

2) Credibility of the

intervention (n=1)

consistency between the

manuscript and  the

checklist (n=1)
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before the initial

decision

Impractical if the volume of papersis large, (iv) Requires additional

editorial staff with expertise and/or specific training (n=8)

3) In case of doubt, editors could delegate decisions (n=1)

3) Does not add more work to

unpaid peer reviewers (n=2)

4) Performed by a paid and

trained professional (n=13)

2) Only implement with

papers sent for peer

review (n=1)

3) Focus only on core
items: those that enable

reproducibility (n=2)

| 9: Training for
authors, peer
reviewers and
editors on the

use of RGs

1) Difficult to enforce requirement for training (n=2)

2) Resource intensive for journals: (i) budget and time issues
[Especially for journals that publish a wide range of study types and

dozens of RGs are needed (n=2)]

3) Requires follow-up training (n=2)

4) Editorial staff may be based in different places and time zones

(n=1)

1) Intervention prior to the

publication process (n=2)

2) Can target multiple

stakeholders: authors, peer

reviewers, and editors (n=1)

3) Can make use of existing
resources on the EQUATOR

website (n=1)

1) Online courses could

make training more
flexible (n=1)

2) Credits (162) to
recognise hours  of
training (n=1).

3) Training could be
delivered by research

institutions and medical

centres (n=2)
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