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Résumé : Le manque de transparence et d'exactitude des rapports de recherche a été dénoncé comme l'un des principaux facteurs de gaspillage dans la recherche. Les Reporting Guidelines (Lignes directrices sur la présentation de rapports, RG) sont des séries de recommandations à l'intention des auteurs sur la façon de présenter les méthodes et les résultats de recherche de manière à ce qu'aucune information pertinente ne manque. De nos jours, il existe plus de 400 RG pour différents types Pour le troisième objectif, nous avons réalisé un essai contrôlé randomisé. Notre objectif était d'analyser, sur un échantillon de 24 essais soumis à la revue médicale BMJ Open, l'effet d'impliquer un expert CONSORT dans le processus d'évaluation de la liste de contrôle soumise et de fournir des commentaires aux auteurs. Nos résultats ont montré que les manuscrits qui ont bénéficié de cette intervention étaient plus complets que ceux suivant le processus standard. Sur cette base, nous proposons que les revues envisagent de réviser leurs processus d'examen par les pairs afin de trouver des moyens de rendre cette intervention viable.

Dans cette thèse, nous avons montré l'efficacité de l'engagement d'un expert en matière de reporting dans le processus éditorial d'une revue biomédicale, et nous avons identifié et exploré en détail diverses interventions que les futures recherches pourraient envisager d'évaluer. L'élaboration et la mise en oeuvre de solutions efficaces pour améliorer l'adhésion aux RG est une étape clé pour accroître l'impact sociétal de la recherche biomédicale et réduire le gaspillage de la recherche.
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Title: Assessing interventions to improve adherence to reporting guidelines in biomedical research

Abstract: 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 biomédicale. Samaan et al. ont effectué une revue systématique qui résumait les résultats de ces revues systématiques. Bien que certaines études aient fait état de niveaux acceptables d'exhaustivité globale des rapports et aient constaté une amélioration depuis l'introduction de certaines RG telles que CONSORT, les auteurs de la plupart des revues (43 sur 50, 86 %) ont conclu que des améliorations étaient nécessaires ou que le respect des RG était faible ou sous-optimal.

Pour cette raison, différentes interventions visant à améliorer le respect des RG par les auteurs ont été proposées au cours des dernières années, et l'impact de certaines d'entre elles a déjà été évalué. L'approbation des RG par des revues scientifiques est l'une des stratégies les plus répandues et se définit habituellement comme l'une des situations suivantes: (a) une déclaration éditoriale de la revue indiquant son appui à l'utilisation de certaines RG; (b) l'exigence ou la recommandation dans les instructions données par les revues aux auteurs de suivre certaines RG dans la préparation de leur manuscrit; ou (c) l'exigence pour les auteurs de soumettre certaines listes de contrôle de RG en même temps que leur manuscrit. Ces stratégies, ainsi que d'autres, comme la mise en oeuvre d'outils d'aide à la rédaction pour les auteurs ou la participation d'un statisticien au processus d'évaluation par les pairs, ont été évaluées. Certaines de ces stratégies n'ont certes pas prouvé leur efficacité, mais d'autres permettent une amélioration des rapports, tout en demeurant à un niveau sous-optimal, voire même offrent des avantages clairs.

Étant donné les faibles niveaux d'exhaustivité des rapports observés dans la littérature, il est justifié d'examiner quelles autres stratégies visant à améliorer le respect des RG peuvent être mises en oeuvre à différentes étapes du processus de recherche.

Objectifs de la thèse

Cette thèse vise trois objectifs principaux correspondant à trois projets de recherche différents:

1. Identifier, classer et analyser les interventions visant à améliorer le respect des RG et déterminer les lacunes existantes dans la recherche sur l'évaluation des interventions.

Explorer les perceptions des éditeurs biomédicaux des différentes interventions

qui ont été ou peuvent être mises en oeuvre à différents moments du processus éditorial.

3. Évaluer l'impact d'une intervention éditoriale en collaboration avec BMJ Open.

Nous résumons ci-après les objectifs, les méthodes et les résultats spécifiques de chacun de ces projets. Enfin, nous analyserons leur impact et leurs implications. Nous avons choisi l'approche de la scoping review car nous voulions donner un large aperçu de la façon dont le problème de l'amélioration du respect des RG a été abordé, en recensant les concepts clés et les principales sources et types de données disponibles. 

Méthodes

C. Interventions ciblant le personnel de rédaction:

• L'évaluation de l'exhaustivité des rapports par un expert formé (Intervention

8)

D. Interventions ciblant les auteurs, les comités de lecture et les éditeurs:

• Formation sur l'importance, le contenu et l'utilisation des RG (Intervention

9)

Outre les questions démographiques, le questionnaire de l'enquête comportait quatre parties:

• Partie 1 (Pratique actuelle): Les mesures mises en oeuvre actuellement par les revues des participants pour améliorer le respect des RG. 

Méthodes

Il s'agissait d'un ECR parallèle à deux bras en collaboration avec BMJ Open, une revue médicale générale à accès libre. Les manuscrits étaient admissibles s'il s'agissait de travaux de recherche originaux soumis au BMJ Open et rapportant des résultats d'un ECR, et s'ils avaient par la suite fait l'objet d'un examen par les pairs. Notre échantillon préétabli était de 24 manuscrits (90 % de la puissance). Les auteurs de ces manuscrits ne savaient pas que leurs manuscrits faisaient partie d'un ECR. L'investigateur principal (DB) a effectué une intervention en trois étapes. Tout d'abord, il a évalué au cours de la première série d'examens par les pairs huit éléments essentiels (6a, 8a, 9, 11a, 11b, 13a, 13a, 13b, 17a) de la liste de contrôle CONSORT soumise pour voir s'ils étaient cohérents avec le manuscrit. Deuxièmement, il a produit un rapport standardisé contenant les demandes auxquelles les auteurs devaient répondre. Enfin, il l'a rendu accessible à l'éditeur chargé du traitement des manuscrits, qui l'a inclus dans la lettre de décision adressée aux auteurs en même temps que les rapports standard du comité de lecture. Les manuscrits randomisés dans le groupe témoin ont été soumis au processus habituel d'examen par les pairs. Le résultat principal de l'étude était la note pour l'exhaustivité du rapport, définie comme la proportion d'éléments rapportés de façon adéquate dans le premier manuscrit révisé (sur une échelle de 0 à 8), avec et sans imputation des données manquantes. Des données manquantes sont apparues lorsque les éditeurs ont rejeté un manuscrit après la première série d'examens par les pairs. Les résultats secondaires comprenaient la proportion de manuscrits pour lesquels chaque élément a fait l'objet d'un rapport adéquat et le temps moyen nécessaire pour effectuer l'intervention. Les résultats ont été évalués en double par deux examinateurs aveugles. Ces derniers ont également évalué les résultats au départ.

Nous avons effectué le processus de randomisation à l'aide d'une application Shiny (ratio d'allocation 1:1 en blocs de 4). Les manuscrits ont été stratifiés selon qu'il y avait ou non une extension CONSORT applicable pour cette étude.

Nous avons effectué des analyses statistiques à l'aide du logiciel R. Pour le résultat principal, nous avons ajusté un modèle de régression linéaire dont la seule covariable était le pourcentage de cohérence de référence entre le manuscrit et la liste de contrôle.

Nous avons calculé l'intervalle de confiance à 95 % à l'aide de bootstrapping. Pour les manuscrits pour lesquels il manquait des données, nous avons attribué aux notes une valeur de 1-b, où b était la note de référence du manuscrit, quelle que soit l'attribution du manuscrit. Nous avons évalué la robustesse des résultats primaires en procédant à l'analyse de cas complète.

Résultats

Entre le 31 octobre 2018 et le 4 avril 2019, nous avons examiné 62 manuscrits d'ECR reçus par BMJ Open. Parmi ceux-ci, nous en avons exclu 38 soit parce qu'ils ont été directement rejetés (n=34), soit parce que les auteurs n'ont pas fourni la liste de contrôle CONSORT (n=4). Nous avons randomisé les 24 autres pour les inclure soit dans le groupe de l'intervention (n=12), soit dans le groupe témoin (n=12). Sur les 24 ECR inclus, il nous manquait des données sur le résultat principal pour six d'entre eux (25 %, trois pour chaque groupe). Par conséquent, ce sont 18 ECR qui ont été révisés par les auteurs.

L'intervention a eu un effet important sur l'exhaustivité du rapport des études incluses.

Le score pour l'exhaustivité du rapport (échelle de 0 à 8) était plus élevé dans le groupe de l'intervention (moyenne: 7,01 ; ET: 1,47) que dans le groupe témoin (moyenne: 5,68 ;

ET: 1,43). Après ajustement en fonction du score de référence, la différence de scores entre les deux groupes était de 1,43 (IC à 95 %: 0,31-2,58). L'analyse de cas complète (aucune imputation) a donné une différence de 1,75 (IC à 95 %: 0,80-2,75).

Parmi les neuf manuscrits du groupe de l'intervention qui ont été révisés par les auteurs, six d'entre eux ont obtenu la note maximale et les deux autres se sont améliorés. Par contre, le seul manuscrit du groupe témoin ayant atteint la note maximale avait déjà cette note au départ. Trois manuscrits de contrôle se sont légèrement améliorés (1, 1 et 2 éléments respectivement). Nous avons constaté que trois de ces améliorations sur quatre provenaient des commentaires formulés dans le cadre de l'examen par les pairs standard.

Le temps moyen (ET) pour évaluer la cohérence entre la liste de contrôle soumise et le manuscrit, et pour produire le rapport était de 87 [START_REF] Sánchez-Thorin | The quality of reporting of randomized clinical trials published in Ophthalmology[END_REF] minutes. Nous avons observé les principales différences en faveur du groupe de l'intervention aux points 6a (Résultats), 9 (Mécanisme de dissimulation de l'attribution), 11a (Aveuglement) et 17a (Résultats et estimation). L'amélioration de la transparence des rapports de recherche représente un défi sociétal majeur. Toutes les parties prenantes doivent unir leurs forces et se battre pour atteindre l'objectif de réduction du gaspillage dans la recherche. Approximately 85% of all biomedical research investments is estimated to be wasted [START_REF] Glasziou | Reducing waste from incomplete or unusable reports of biomedical research[END_REF]. 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 [START_REF] Glasziou | Reducing waste from incomplete or unusable reports of biomedical research[END_REF].
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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 and the MiRoR Project

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 [START_REF] Ioannidis | Meta-research: Evaluation and Improvement of Research Methods and Practices[END_REF]. 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 

Reporting guidelines: promoting transparent reporting of research

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 public policies; and it helps patients to be aware of what healthcare options they have [START_REF]What is a reporting guideline?[END_REF].

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. 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 [START_REF] Von Elm | The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies[END_REF] and Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) for the reporting of systematic reviews [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement[END_REF]. 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 [START_REF] Eldridge | 2010 statement: Extension to randomised pilot and feasibility trials[END_REF] and cluster [START_REF] Campbell | Consort 2010 statement: extension to cluster randomised trials[END_REF] 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 [START_REF]EQUATOR/Penelope wizard[END_REF].

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 [START_REF] Altman | Importance of the distinction between quality of methodology and quality of reporting[END_REF].

The vast majority of RGs have not yet been assessed as to whether they actually help improve the completeness of reporting of published articles [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF] but some, such as CONSORT, have been shown to enhance it [START_REF] Plint | Does the CONSORT checklist improve the quality of reports of randomised controlled trials? A systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]. 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. [START_REF] Samaan | A systematic scoping review of adherence to reporting guidelines in health care literature[END_REF] 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 [START_REF] Samaan | A systematic scoping review of adherence to reporting guidelines in health care literature[END_REF]. Box 1 includes the definitions of several relevant concepts that we will use throughout the entire document.

Interventions to improve adherence to RGs

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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF] or involving statisticians in the peer review process [START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF]. While some of these actions have not been shown to have a benefit [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF] others report better but still suboptimal levels of reporting [START_REF] Plint | Does the CONSORT checklist improve the quality of reports of randomised controlled trials? A systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF][START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF][START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF].

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))

Given the low levels of completeness of reporting that have been observed in the literature [START_REF] Samaan | A systematic scoping review of adherence to reporting guidelines in health care literature[END_REF], 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.

Thesis objectives and structure

This PhD thesis has three main objectives: 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, and 4 are based published papers. The manuscript in which Chapter 5 is based has been accepted for publication in BMJ Open in April 2020 and will be published soon. 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 [START_REF] Blanco | MiRoR14 -P1 -"Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF][START_REF] Blanco | Underlying data of the project[END_REF][START_REF] Blanco | Underlying data of the project "A survey exploring biomedical editors'' perceptions of editorial interventions to improve adherence to reporting guidelines[END_REF][START_REF] Blanco | MiRoR14 -P3 -"Effect of an editorial intervention to improve the completeness of reporting of randomised trials: a randomised controlled trial[END_REF]. 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.

Methods

We used established scoping review methodology and followed the manual published by the Joanna Briggs Institute for scoping reviews [START_REF] Peters | Guidance for conducting systematic scoping reviews[END_REF]. 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 [START_REF] Arksey | Scoping studies: Towards a methodological framework[END_REF].

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 [START_REF]Library for health research reporting[END_REF] 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. [START_REF] Blanco | Interventions to improve adherence to reporting guidelines in health research: a scoping review protocol[END_REF]. Table 2 shows the search terms for PubMed. The search strategy for the other databases can be found in the study protocol [START_REF] Blanco | Interventions to improve adherence to reporting guidelines in health research: a scoping review protocol[END_REF]. We exported the retrieved studies into Mendeley reference manager (28) and automatically removed the duplicates using it. 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.

Steps

Data extraction

We developed a data extraction form to collect the information necessary for data synthesis. Two reviewers (DB, JJK) 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. 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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]. 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.

Results

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)

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 [START_REF] Blanco | MiRoR14 -P1 -"Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF].

Group Intervention Rationale

Training on the practical use of RGs It might be more effective to ask authors for adherence to RGs during the revision Among the 11 evaluated interventions identified, we found a variety of measures used to assess their effect on adherence to RGs, including:

• Score for completeness of reporting for each paper, either assigning different or equal weights to RG items, on a 0-10 scale.

• Percentage of items reported for each paper.

• Percentage of compliance per RG item.

• 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. 

Table 3: Interventions identified and their rationale

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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF]. While performing an additional review against RG showed slightly positive but not significant effect [START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF], 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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]. 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 [START_REF] Riveros | Timing and Completeness of Trial Results Posted at ClinicalTrials[END_REF].

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).

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.

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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF][START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF][START_REF] Blanco | MiRoR14 -P1 -"Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF][START_REF] Blanco | Underlying data of the project[END_REF][START_REF] Blanco | Underlying data of the project "A survey exploring biomedical editors'' perceptions of editorial interventions to improve adherence to reporting guidelines[END_REF][START_REF] Blanco | MiRoR14 -P3 -"Effect of an editorial intervention to improve the completeness of reporting of randomised trials: a randomised controlled trial[END_REF].

In a first step, health profession schools could incorporate RGs into curricula that address research methodology and publication standards [START_REF] Ma | Epidemiology, quality, and reporting characteristics of systematic reviews of acupuncture interventions published in Chinese journals[END_REF][START_REF] Larson | Publication guidelines need widespread adoption[END_REF][START_REF] Sarkis-Onofre | Research Reporting Guidelines in Dentistry: A Survey of Editors[END_REF][START_REF] Shamseer | Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation[END_REF][START_REF] Simera | Transparent and accurate reporting increases reliability, utility, and impact of your research: reporting guidelines and the EQUATOR Network[END_REF]. 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 [START_REF] Shamseer | Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation[END_REF]. 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 [START_REF] Glasziou | Reducing waste from incomplete or unusable reports of biomedical research[END_REF][START_REF] Simera | Transparent and accurate reporting increases reliability, utility, and impact of your research: reporting guidelines and the EQUATOR Network[END_REF].

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 [START_REF] Blanco | Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF][START_REF] Blanco | Interventions to improve adherence to reporting guidelines in health research: a scoping review protocol[END_REF][START_REF] Peters | Guidance for conducting systematic scoping reviews[END_REF].

First, international scientific associations may play an important role in disseminating and popularizing RGs to large audiences [START_REF] Verbeek | Moose Consort Strobe and Miame Stard Remark or how can we improve the quality of reporting studies[END_REF]. Second, RG developers might consider translating them to new languages that have not been addressed yet [START_REF] Kim | Assessment of the quality of reporting in randomised controlled trials of acupuncture in the Korean literature using the CONSORT statement and STRICTA guidelines[END_REF]. Finally, further databases of examples of good reporting for different RGs that are accessible to authors can be developed, as has been done for CONSORT [START_REF] Moher | Resources for authors of reports of randomized trials: Harnessing the wisdom of authors[END_REF].

Encouraging adherence

Fourteen Funders might require authors to use RGs as a template for grant application proposals [START_REF] Shamseer | Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation[END_REF]. 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 [START_REF] Samaan | A systematic scoping review of adherence to reporting guidelines in health care literature[END_REF]. Funders could also encourage adherence by asking for RG checklists as part of the authors' report [START_REF] Shamseer | Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation[END_REF][START_REF]Implementing Reporting Guidelines: Why and How[END_REF].

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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF]. 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 effective: some results posted on this platform, especially harms, are more complete than those in corresponding journal articles reporting the same trials [START_REF] Riveros | Timing and Completeness of Trial Results Posted at ClinicalTrials[END_REF]. 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 [START_REF] Pandis | Enhancing CONSORT compliance for improved reporting of randomized controlled trials[END_REF]. 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 [START_REF] Rupinski | Randomized Comparison of Three Palliative Regimens Including Brachytherapy, Photodynamic Therapy and APC in Patients With Malignant Dysphagia (CONSORT 1a) (Revised II)[END_REF]. 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 [START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF](126)(127)(128)(129)(130)(131)(132). Four of them were evaluated [START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF]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 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).

Involvement of experts

Two interventions identified implied interaction and cooperation between authors and experts on methodology and reporting at different stages of research [START_REF]Implementing Reporting Guidelines: Why and How[END_REF][START_REF] Diaz-Ordaz | A systematic review of cluster randomised trials in residential facilities for older people suggests how to improve quality[END_REF](133)(134)(135).

One of them was evaluated [START_REF] Diaz-Ordaz | A systematic review of cluster randomised trials in residential facilities for older people suggests how to improve quality[END_REF](133)(134)(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 [START_REF] Diaz-Ordaz | A systematic review of cluster randomised trials in residential facilities for older people suggests how to improve quality[END_REF]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).

Discussion

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 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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]. 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 [START_REF] Pandis | Enhancing CONSORT compliance for improved reporting of randomized controlled trials[END_REF], 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 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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF][START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF]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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF]. While performing an additional review against RGs showed slightly positive but not significant effect [START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF], 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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]. 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 [START_REF] Riveros | Timing and Completeness of Trial Results Posted at ClinicalTrials[END_REF]. 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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF]126) have been implemented more widely later. For this reason, more resources and 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 stakeholderssuch as research funders, ethics boards, and journals -should consider implementing and evaluating some of the interventions identified in this study. 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. 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.

Steps

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 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:

• 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.

• 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.

• 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 [START_REF] Campbell | Consort 2010 statement: extension to cluster randomised trials[END_REF]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 [START_REF] Blanco | Underlying data of the project[END_REF].

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.

CONSORT item Information reported

Evaluatio n

Evaluation rationale 6a: Completely defined prespecified primary and secondary outcome measures, including how and when they were assessed.

No information related to this item is visibly reported where referenced.

Not consistent

Firstly, the outcomes are not clearly specified. Secondly, while the authors say in the abstract "Denture biofilm coverage was scored", this outcome is not mentioned in the location referenced in the checklist.

8a: Method used to generate the random allocation sequence.

"Participants were randomly assigned to one of two parallel groups, in a 1:1 ratio".

Not consistent

The method used to generate the random allocation sequence is not explicitly mentioned. In the text: "In the exercise condition, four participants dropped out during the intervention: reasons were injuries (n = 3) and migration (n = 1)". In the flow diagram: "Allocated

Not consistent

The lost to follow up numbers reported are different in the text and the flow diagram.

Table 5: Examples of reporting inconsistencies

Why could reporting inconsistencies occur?

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:

• Item 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").

• 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. 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 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.

Possible solutions

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). 

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.

E. 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)

F. 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)

• 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, 3neither 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.

• 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. 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.

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 [START_REF] Blanco | Underlying data of the project "A survey exploring biomedical editors'' perceptions of editorial interventions to improve adherence to reporting guidelines[END_REF]. 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.

Results

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.

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 [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement[END_REF], 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.

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 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 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.

Discussion

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.

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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]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 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 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.

Methods

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 (171).

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 [START_REF] Campbell | Consort 2010 statement: extension to cluster randomised trials[END_REF], non-inferiority and equivalence (172), pragmatic (151), N-of-1 trials (173), Pilot and feasibility [START_REF] Eldridge | 2010 statement: Extension to randomised pilot and feasibility trials[END_REF], and within person trials (174)) and intervention types (herbal (175), non-pharmacologic (150), acupuncture (176) and Chinese herbal medicine formulas (177)) 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.

Interventions

We designed a three-step intervention based on the results of our previous work [START_REF] Blanco | Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF]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).

Please, make the following revisions:

• For CONSORT Item 8a ("Method used to generate the random allocation sequence"), please report the exact method you used to generate the 

Box 2: Report reflecting the reporting inconsistencies

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 Five items in the methods section:

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

• Item 8a ("Method used to generate the random allocation sequence")

• 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")

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

• Item 11b ("If relevant,

description of the similarity of interventions")

Three items in the results section:

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

• Item 13b ("For each group, losses and exclusions after randomisation, together with reasons")

• 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.

("Completely defined pre-specified primary and secondary outcome measures, including 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 [START_REF] Eldridge | 2010 statement: Extension to randomised pilot and feasibility trials[END_REF]. 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:

• 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.

• 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:

• 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 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.

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 followup 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 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 (178) created by a senior statistician (JAG) [START_REF] Blanco | MiRoR14 -P3 -"Effect of an editorial intervention to improve the completeness of reporting of randomised trials: a randomised controlled trial[END_REF], 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 [START_REF] Blanco | MiRoR14 -P3 -"Effect of an editorial intervention to improve the completeness of reporting of randomised trials: a randomised controlled trial[END_REF].

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 (171)) 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 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).

Results

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 2.62 (95% CI: 1.49 to 3.65) and 0.03 (95% CI: -1.45 to 1.63) respectively. Table 9 summarises these results. with no disruption to usual editorial procedures; and the fact that the outcome assessment process was blinded and in duplicate.

Outcome

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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]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-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 (179). 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 (180).

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 [START_REF] Barnes | Impact of an online writing aid tool for writing a randomized trial report: the COBWEB (Consort-based WEB tool) randomized controlled trial[END_REF] whereas getting a statistician to perform an additional review against RGs showed a slightly positive but smaller than hypothesised effect [START_REF] Cobo | Effect of using reporting guidelines during peer review on quality of final manuscripts submitted to a biomedical journal: masked randomised trial[END_REF]. 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 [START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement[END_REF]. 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.

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. 

  d'études, données et domaines cliniques. Cependant, l'adhésion des auteurs biomédicaux aux RG s'est avérée médiocre. Pour cette raison, il est justifié d'explorer quelles stratégies pour améliorer l'adhésion aux RG peuvent être mises en oeuvre à différents moments du processus de recherche. Cette thèse a trois objectifs: (i) identifier, classer et analyser les interventions visant à améliorer le respect des RG et déterminer les lacunes existantes dans la recherche sur l'évaluation des interventions, (ii) explorer les perceptions des éditeurs biomédicaux des différentes interventions qui ont été ou peuvent être mises en oeuvre à différents moments du processus éditorial, et (iii) évaluer l'impact d'une intervention éditoriale sur la base des études qui répondent aux objectifs (i) et (ii). Pour le premier objectif, nous avons effectué une scoping review des interventions visant à améliorer le respect des RG et identifié 31 interventions. Celles-ci ont été regroupées en cinq catégories : A) formation à l'utilisation des RG, (B) amélioration de la compréhension, (C) encouragement au respect des RG, (D) vérification du respect des RG et feedback, et (E) participation d'experts. Parmi les lacunes de recherche relevées, V mentionnons l'évaluation des interventions (i) sur la formation à l'utilisation des RG et l'amélioration de leur compréhension, (ii) aux premières étapes de la recherche (éducation, rédaction de subventions ou de protocoles) et (iii) après l'acceptation finale du manuscrit (édition ou révision par les pairs après publication). Pour atteindre le deuxième objectif, nous avons réalisé une enquête auprès des rédacteurs de revues biomédicales ayant une expérience et un intérêt dans le domaine de l'amélioration de l'adhésion des auteurs aux RG. Ces éditeurs croyaient généralement que faire participer des professionnels formés au processus de vérification de l'adhésion aux RG serait l'intervention éditoriale la plus efficace, bien que à ressources modérément importantes. En outre, ils pensaient que les pairs examinateurs standard ne devraient pas être invités à vérifier les exigences des RG car ils manquent généralement de temps et de formation sur le contenu des RG. Pour d'autres interventions prometteuses, nous avons identifié leurs obstacles et facilitateurs, ainsi que différents types d'incitations pour encourager l'utilisation des RG.

Projet 1 Titre:

 1 Scoping review (étude de portée) des interventions visant à améliorer le respect des reporting guidelines dans la recherche dans le domaine de la santé (DOI: 10.1136/bmjopen-2018-026589) Objectifs spécifiques Nos questions spécifiques d'évaluation de la portée étaient les suivantes: 1. Quelles interventions visant à améliorer le respect des RG ont été évaluées? 2. Quelles autres interventions ont été réalisées ou suggérées mais jamais évaluées?

Le 8 2 Titre:

 82 mai 2017, nous avons effectué une recherche dans les bases de données PubMed, EMBASE et Cochrane Library pour trouver les articles publiés entre le 1er janvier 1996 et le 31 mars 2017. Les chercheurs de l'étude (DB, JJK, EC) ont d'abord effectué la présélection des titres et des résumés et l'examen du texte intégral des références pertinentes, qui ont été classées dans l'un des groupes suivants: (i) les références évaluées, pour les références décrivant des interventions qui ont fait l'objet d'une évaluation empirique, (ii) les références non évaluées, pour celles décrivant des interventions qui ont été réalisées ou suggérées mais jamais évaluées, et (iii) les références exclues. De plus, nous avons effectué une recherche dans la littérature grise, notamment dans les sites Web de réseaux et d'organismes faisant la promotion de l'utilisation des RG, des groupes de travail d'éditeurs de revues médicales et d'éditeurs de revues biomédicales. Nous avons inclus (i) des études d'évaluation des interventions visant à améliorer le respect des RG et (ii) des commentaires, éditoriaux, lettres, études et sources en ligne décrivant des interventions qui n'ont jamais été évaluées. Pour chacune des références incluses, deux réviseurs ont rempli un formulaire d'extraction de données et ont extrait: (i) les détails de la publication, (ii) les caractéristiques de l'intervention et (iii) les conclusions pertinentes. Après l'extraction des données, nous avons regroupé les interventions en cinq catégories: (A) formation à l'utilisation des RG, (B) amélioration de la compréhension, (C) incitation au respect des RG, (D) vérification du respect des RG et feedback, et (E) participation d'experts. De plus, nous avons déterminé les lacunes existantes dans la recherche sur l'évaluation des interventions en vue d'améliorer le respect des RG. Plus précisément, nous avons identifié les catégories d'interventions et les étapes de recherche qui n'avaient pas encore été abordées dans les études d'évaluation des interventions. Résultats La recherche dans la base de données a donné 1 399 citations après déduplication. 109 références ont finalement été incluses. 90 d'entre elles décrivaient 11 interventions évaluées et les 19 autres décrivaient 20 interventions non évaluées. Quatre des 11 interventions évaluées ont été évaluées dans le cadre d'ECR. Pour cellesci, c'est avec l'utilisation de l'outil d'aide à l'écriture pour les auteurs COBWEB que l'effet le plus bénéfique été observé. Alors que la réalisation d'une évaluation supplémentaire du respect des RG montrait un effet légèrement positif mais non significatif, le fait de suggérer l'utilisation des RG par le comité de lecture ou la mise en place de l'outil WebCONSORT au moment du processus de révision du manuscrit par l'auteur, n'ont montré aucun avantage. Le reste des évaluations des interventions trouvées (86 sur 90) étaient des études observationnelles, axées principalement sur l'évaluation de l'impact XV de l'approbation des RG par les revues. Bien qu'une récente revue systématique axée sur les évaluations CONSORT ait révélé des améliorations relatives mais sous-optimales pour ce qui est de l'approbation des RG, une autre revue systématique portant sur neuf autres RG n'a révélé aucune amélioration. Cependant, l'exhaustivité des rapports semble s'être améliorée de façon remarquable lorsque les éditeurs se sont impliqués dans le processus de vérification du respect des RG et lorsque les résultats de recherche ont été affichés sous forme de tableaux sans discussion ni conclusions. Parmi les lacunes de recherche relevées, mentionnons l'évaluation des interventions (i) sur la formation à l'utilisation des RG et l'amélioration de leur compréhension, (ii) aux premières étapes de la recherche (éducation, rédaction de subventions ou rédaction de protocoles) et (iii) après l'acceptation finale du manuscrit (édition ou révision par les pairs après publication). Parmi les autres interventions que les revues pourraient effectuer, mentionnons l'utilisation d'approches structurées avec de nouvelles rubriques adaptées à différents types de modèles d'études, ce qui s'est également avéré bénéfique dans une nouvelle étude en dehors de notre période de recherche; la prestation de conseils sur la préparation du manuscrit; et la mise en oeuvre d'outils automatiques d'examen par les pairs. D'autres interventions possibles ciblent des intervenants comme les bailleurs de fonds, les comités d'éthique, et les facultés de médecine. L'implication d'experts tels que des statisticiens ou des rédacteurs médicaux a également été jugée bénéfique. Projet Une enquête analysant les perceptions des éditeurs de revues biomédicales concernant les interventions éditoriales visant à améliorer le respect des reporting guidelines (DOI: 10.12688/f1000research.20556.1) Objectifs spécifiques Dans cette enquête, nous avons cherché à connaître l'opinion des éditeurs de revues biomédicales sur leur perception de la facilité de mise en oeuvre et l'efficacité potentielle de diverses interventions éditoriales visant à améliorer le respect des RG; à cerner les obstacles à ces interventions et les éléments qui les facilitent; à déterminer les solutions possibles pour surmonter les obstacles décrits et à déterminer d'autres interventions éditoriales. Méthodes Nous avons eu recours à un échantillonnage dirigé pour recruter des éditeurs de revues biomédicales qui connaissaient le sujet. L'enquête était hébergée par SurveyMonkey entre le 27 novembre 2018 et le 24 février 2019. Elle combinait des questions à réponses ouvertes et fermées, et se concentrait sur différentes interventions éditoriales ciblant différentes parties prenantes: A. Interventions ciblant les auteurs: • L'obligation pour les auteurs de soumettre une liste de contrôle des RG remplie indiquant les numéros de page où chaque élément est pris en compte (Intervention 1). • L'obligation pour les auteurs de soumettre une liste de contrôle des RG remplie avec le texte de leur manuscrit (Intervention 2). • L'obligation pour les auteurs de mettre en évidence dans le manuscrit les endroits où chaque élément des RG est pris en compte (Intervention 3) • L'obligation pour les auteurs d'inclure dans leur manuscrit de nouvelles sousparties correspondant à différents éléments des RG dans le format traditionnel IMRaD (Introduction, méthodes, résultats et discussion) (Intervention 4). • L'obligation pour les auteurs d'utiliser un outil d'aide à la rédaction (Intervention 5) B. Interventions ciblant les comités de lecture: • Demander aux pairs examinateurs d'utiliser les RG appropriées (Intervention 6). • Demander aux pairs examinateurs d'examiner la liste de contrôle des RG soumise et de vérifier sa cohérence avec le manuscrit (Intervention 7).

• Partie 2 ( 3 Titre:

 23 Perceptions de neuf interventions potentielles): Opinions sur une échelle de Likert à 5 points concernant (i) la facilité avec laquelle il serait (ou était) facile de mettre en oeuvre ces interventions dans leurs revues (de 1 -très difficile à 5très facile) et (ii) le niveau d'efficacité qu'auraient (ou avaient) ces interventions (de 1 -très inefficace à 5 -très efficace). • Partie 3 (Identification des obstacles et des éléments facilitateurs): Opinions sur (i) quelle intervention serait la plus efficace et pourquoi, (ii) les principales difficultés dans sa mise en oeuvre et (iii) comment surmonter ces difficultés. • Partie 4 (Autres interventions): Suggestions d'autres interventions possibles. Des statistiques descriptives ont été calculées pour les données quantitatives. Pour les informations qualitatives, nous avons utilisé le programme NVivo 12 pour extraire les données et les classer dans des thèmes principaux.RésultatsSur les 99 éditeurs invités, 42 ont ouvert l'invitation (taux de consultation de 42 %) et 24 ont répondu au sondage (taux de réponse de 24 %) sur les 25 qui l'ont commencé (taux de participation de 96 %). Les 24 participants travaillaient pour 20 revues différentes et occupaient diverses fonctions, notamment éditeur, éditeur principal et éditeur adjoint.La plupart d'entre eux étaient impliqués dans la prise de décision concernant les manuscrits et avaient moins de 15 ans d'expérience en tant qu'éditeur de revues. Pratique actuelle: La plupart des revues des répondants (12/20, 60 %) effectuent actuellement l'Intervention 1. Sept autres (35 %) donnent des instructions mais ne demandent pas aux auteurs de soumettre des listes de contrôle, et un (5 %) n'exige ni ne donne d'instructions aux auteurs. Parmi les revues demandent des listes de contrôle, quatre (4/12, 33 %) effectuent également l'Intervention 6, une (1/12, 8 %) pose des questions générales au comité de lecture sur l'exhaustivité du rapport et une (8 %) effectue l'Intervention 8. Perceptions de neuf interventions potentielles: Les deux interventions les plus courantes étaient considérées comme les plus faciles à mettre en oeuvre: les notes moyennes attribuées au fait de demander aux auteurs de soumettre des listes de contrôle avec des numéros de page (Intervention 1) et au fait de demander au comité de lecture d'utiliser les RG (Intervention 6) étaient de 4,33 (ET= 0,90) et 3,67 (ET = 1,14). En revanche, les interventions liées à la formation (Intervention 9), à la participation de l'éditeur à la vérification de l'exhaustivité des rapports (Intervention 8) et au reformatage du texte en fonction des exigences des RG (Intervention 4, Intervention 5) étaient considérées comme les plus difficiles à mettre en oeuvre. L'évaluation de l'exhaustivité des rapports par un éditeur ou un administrateur formé était considérée comme l'intervention la plus efficace (4,09, ET = 1,02) et les deux interventions ciblant le comité de lecture (Interventions 6 et 7) étaient considérées comme étant les moins efficaces (3,13, ET = 1,17 ; 2,96, ET = 1,06). Toutes les interventions ciblant les auteurs (interventions 1 à 5) et la formation (intervention 9) variaient entre 3,3 et 3,6. Obstacles et éléments facilitateurs: Pour les interventions ciblant les auteurs, parmi les principaux obstacles, mentionnons le fait que les auteurs devaient déclarer qu'ils respectaient les RG applicables, ce qui n'équivaut pas à une mise en oeuvre réelle. Les interventions 3, 4 et 5 impliquent un formatage spécial du manuscrit, ce qui est laborieux pour les auteurs étant donné que les manuscrits sont souvent soumis à plusieurs revues avec des formats différents. Toutefois, ces interventions amélioreraient certainement la structure des manuscrits. En ce qui concerne les interventions ciblant les comités de lecture, la plupart des répondants avaient une opinion négative quant à leur efficacité, car elle leur créerait selon eux trop de travail supplémentaire. La participation d'experts formés au processus de vérification du respect des RG était jugée difficile à mettre en oeuvre, mais potentiellement efficace. De plus, elle réduirait la charge de travail des membres non rémunérés des comités de lecture. Toutefois, les participants ont pointé du doigt des questions budgétaires et les possibles retards de publication. Cette intervention ne s'appliquerait qu'aux manuscrits envoyés pour examen par les comités de lecture et se concentrerait sur quelques éléments de base des RG, ce qui pourrait la rendre plus facile à réaliser. La formation était considérée comme potentiellement efficace mais difficile à mettre en oeuvre, car elle exigerait beaucoup de ressources pour les revues et serait difficile à appliquer. Les crédits (tels que les crédits de FMC) pourraient être utilisés pour reconnaître les heures de formation. La section Outils du réseau EQUATOR fournit des ressources utiles. D'autres interventions et mesures incitatives pour les auteurs et les revues: Parmi les autres interventions prometteuses, mentionnons les outils de lecture qui évaluent automatiquement le respect des RG, comme StatReviewer, et la combinaison de l'obligation de soumettre des listes de contrôle et de leur évaluation par des éditeurs formés. Les mesures incitatives pour les auteurs pourraient être les suivantes: des rabais sur les frais de traitement des articles s'ils se conforment aux RG, l'intégration des RG dans les dossiers de promotion et de titularisation par les établissements universitaires, et les crédits pour reconnaître la formation. Les mesures incitatives pour les revues étaient (i) des preuves empiriques de l'effet des interventions et (ii) le fait que les chefs de publication ou l'International Committee of Medical Journal Editors ordonnent certaines interventions. Projet Effet d'une intervention éditoriale pour améliorer la transparence des essais randomisés: un essai contrôlé randomisé (Manuscrit en préparation) Objectifs de l'étude Dans cette étude, notre objectif était d'évaluer si une intervention éditoriale effectuée par un spécialiste de CONSORT avait amélioré l'exhaustivité des rapports d'ECR soumis au BMJ Open, comparativement au processus d'examen par les pairs standard.
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 11 Abbreviations

  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 Skłodowska-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 1 . 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 (RoRI).

1 .

 1 To identify, 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).

Chapter 2 :

 2 A scoping review to identify and classify interventions to improve adherence to RGsThis 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[START_REF] Blanco | Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF] • 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 JKirkham, Erik CoboWe 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 Cobo2.1. Study objectivesIn 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: 3. What interventions to improve adherence to RGs have been evaluated? 4. What further interventions have been performed or suggested but never evaluated?

  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. 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 the past editions of the International Congress on Peer Review and Biomedical Publication.
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 2325 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 postpublication. c. Rationale of the intervention, which refers to the deduced reasons why the intervention is evaluated or proposed. d. For evaluated 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 articles involved, effect size of the intervention on adherence to RGs and measure used to assess this effect. Relevant conclusions.Two reviewers (DB, JJK) independently performed data extraction for all studies except for the individual studies of the two systematic reviews evaluating journal endorsement of RGs[START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF], 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 synthesisFollowing 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. 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. 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. 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.

  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).

Chapter 3 :

 3 Analysing the effect of a widespread intervention to improve adherence to RGsThis 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) • Published in: Trials, January 2018 as a commentary • DOI: 10.1186/s13063-018-2475-0 • PubMed ID: 29378640 • 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.
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 43 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) • Published in: F1000, September 2019 • DOI: 10.12688/f1000research.20556.PubMed ID: 31824668 • Authors: David Blanco, Darko Hren, Jamie J. Kirkham, Erik Cobo, Sara Schroter

• Part 4 :

 4 Further interventions. Participants were asked for further suggestions of possible interventions, including modifications and combinations of the interventions previously discussed. • Part 5: Demographic questions.

random allocation sequence.o

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

Chapter 6 : 3 ) 3 ) 1 ) 2 ) 4 )

 633124 General conclusionsWe 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 (181). However, it lacks any form of standardisation and is often biased and unable to detect important research flaws (182,183). 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 (184). Moreover, it is not clear what outcomes should be used to evaluate the effect of these 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 (141,186); 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. before the initial decision Impractical if the volume of papers is large, (iv) Requires additional editorial staff with expertise and/or specific training (n=8) In case of doubt, editors could delegate decisions (n=1) Does not add more work to unpaid peer reviewers (n=2) Difficult to enforce requirement for training (n=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) Editorial staff may be based in different places and time zones

  

  

  

  

  

  

  

  

  

  

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

 1 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

	Acronym	Full name
	CONSORT Consolidated Standards of Reporting Trials
	STROBE	Strengthening the Reporting of Observational Studies in Epidemiology
	PRISMA	Preferred Reporting Items for Systematic Reviews and Meta-Analyses
	SRQR	Standards for Reporting Qualitative Research
	COREQ	Consolidated criteria for Reporting Qualitative research
	STARD	Standards for Reporting of Diagnostic Accuracy
	TRIPOD	Transparent Reporting of a multivariable prediction model for Individual Prognosis or Diagnosis
	SQUIRE	Standards for Quality Improvement Reporting Excellence
	CHEERS	Consolidated Health Economic Evaluation Reporting Standards
	SPIRIT	Standard Protocol Items: Recommendations for Interventional Trials
	PRISMA-P Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
	CARE	Case Report
	AGREE	Appraisal of Guidelines, Research and Evaluation
	ARRIVE	Animal Research: Reporting In Vivo Experiments
	RIGHT	Reporting Tool for Practice Guidelines in Health Care
	QUOROM Quality of Reporting of Meta-analyses

Table 2 : Search terms for MEDLINE (via PubMed)

 2 

  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,[START_REF] Moher | Consolidated Standards for Reporting of Trials). Use of the CONSORT statement and quality of reports of randomized trials: a comparative before-and-after evaluation[END_REF]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).

Table 4 : Search terms for MEDLINE (via PubMed)
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Table 9 : Primary outcome results.
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Study objectives

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 [START_REF] Begg | Improving the quality of reporting of randomized controlled trials. The CONSORT statement[END_REF]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.

Our findings

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.

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.

Methods

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 [START_REF] Blanco | Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF], (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 [START_REF] Von Elm | The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies[END_REF][START_REF] Moher | Preferred reporting items for systematic reviews and meta-analyses: The PRISMA statement[END_REF]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.

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 nonresponders 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 [START_REF] Blanco | Scoping review on interventions to improve adherence to reporting guidelines in health research[END_REF] 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:

• Part 1: Current practice. Participants were asked to describe the measures their journal currently takes to improve adherence to RGs.

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 st and 3 rd 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 Politècnica de Catalunya (UPC) granted ethical approval for this study (Reference EC 01, Date 2 May 2018). 

Journals that have published research on RGs

Trials

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 [START_REF] Blanco | Underlying data of the project "A survey exploring biomedical editors'' perceptions of editorial interventions to improve adherence to reporting guidelines[END_REF].

N=24

Current position

Working full time as a journal editor (33%)

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

Working part time (less than 0. 

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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]144,153).

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 [START_REF] Stevens | Relation of completeness of reporting of health research to journals' endorsement of reporting guidelines: systematic review[END_REF][START_REF] Turner | Does use of the CONSORT Statement impact the completeness of reporting of randomised controlled trials published in medical journals? A Cochrane review[END_REF]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.

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:

• Title: Effect of an editorial intervention to improve the completeness of reporting of randomised trials: a randomised controlled trial

• Status: Manuscript accepted for publication in BMJ Open (April 2020)

• DOI: 10.1136/bmjopen-2020-036799

• Authors: David Blanco, Sara Schroter, Adrian Aldcroft, David Moher, Isabelle Boutron, Jamie J Kirkham, and Erik Cobo

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.

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.

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 [START_REF] Simera | Transparent and accurate reporting increases reliability, utility, and impact of your research: reporting guidelines and the EQUATOR Network[END_REF]. 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% CI 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% CI 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 [START_REF] Blanco | MiRoR14 -P3 -"Effect of an editorial intervention to improve the completeness of reporting of randomised trials: a randomised controlled trial[END_REF].

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 

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% CI: 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% CI: 0.80 to 2.75). The best-and worst-case scenario analysis (n=24) lead to adjusted differences of

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.

Discussion

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 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