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“But even though Quality cannot be defined, you know what Quality is!”

— Robert M. Pirsig, Zen and the Art of Motorcycle Maintenance (1974)
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ABSTRACT

Editorial peer review is the gateway to scientific publication. It was established to ensure that
research papers were vetted by independent experts before they are published. Despite the
importance of this process, its impact is still considered suboptimal and it needs to be improved.
For this purpose, we need appropriate outcome measures, particularly a validated tool that
clearly defines the quality of peer review reports. The final aim of the present PhD project was
to develop and validate a new tool for assessing the quality of peer review reports in biomedical

research.

As the starting point for the development of a new tool, we performed a systematic review
aimed to identify and describe the existing tools used to assess peer review report quality in
biomedical research. We identified a total number of 24 tools: 23 scales and 1 checklist. None
of the tools reported a definition of ‘quality’. Only one described the scale development and 10
provided measures of validity and reliability. We classified the quality components of the 18

tools with more than one item into 9 main quality domains and 11 subdomains.

Secondly, we formed a steering committee composed of five members with diverse expertise,
which defined the quality of peer review reports. We then conducted an online survey intended
for biomedical editors and authors to 1) determine if participants endorsed the proposed
definition of peer review report quality; 2) identify the most important items to include in the
tool, and 3) identify any missing items. Based on the participants’ qualitative and quantitative
answers, the steering committee modified the initially proposed definition of peer review report

quality, reviewed all items, and ultimately, drafted and refined the final version of the tool.

The ARCADIA (Assessment of Review reports with a Checklist Available to eDItors and
Authors) tool was finally developed. The tool is a checklist that includes 14 items encompassed

in 5 domains. Each item should be ticked as ‘Yes’ or ‘No’. However, an item could also be



assessed as ‘Not applicable’ (NA) depending on the reviewer’s expertise, type of study, type of

biomedical journal, availability of study data, materials and protocol.

Finally, we tested the tool and evaluated its acceptability, reliability, and validity. ARCADIA
was validated by a heterogeneous sample of both biomedical editors and authors using a sample
of peer review reports from two different biomedical journals (i.e., The BMJ and BMJ Open).
Field-testing demonstrated that the psychometric properties of ARCADIA are not entirely
satisfactory. Results from the validation study should be used to inform a new version of the
ARCADIA tool, which should be also validated in a real-editorial setting using peer review
reports associated with manuscripts with different study designs and from different types of

journals.

This thesis reports the development and validation of ARCADIA, a new tool for assessing the
quality of peer review reports in biomedical research. ARCADIA constitutes the first tool that
has been systematically developed to assess the quality of peer review reports and its validation
is based on a large and diverse sample of biomedical editors and authors. This tool could be
used regularly by editors to evaluate the reviewers' work, and also as an outcome when

evaluating interventions to improve the peer review process.



RESUMEN

La revision editorial por pares es la puerta de entrada a la publicacion cientifica. Se establecid
para garantizar que los articulos de investigacion fueran examinados por expertos
independientes antes de su publicacion. A pesar de la importancia de este proceso, su impacto
aun se considera subdptimo y debe mejorarse. Para este proposito, necesitamos outcomes
apropiados, particularmente una herramienta validada que defina claramente la calidad de los
informes de revision por pares. El objetivo final del presente proyecto de doctorado fue
desarrollar y validar una nueva herramienta para evaluar la calidad de los informes de revision

por pares en la investigacion biomédica.

Como punto de partida para el desarrollo de una nueva herramienta, realizamos una revision
sistematica destinada a identificar y describir las herramientas existentes que se utilizan para
evaluar la calidad de los informes de revisidn por pares en la investigacion biomédica.
Identificamos un total de 24 herramientas: 23 escalas y 1 lista de comprobacion. Ninguna de las
herramientas incorporé una definicion de ‘calidad’. Solo una describi6 el desarrollo de la escala
y 10 proporcionaron medidas de validez y confiabilidad. Clasificamos los componentes de
calidad de las 18 herramientas con mas de un elemento en 9 dominios de calidad principales y

11 subdominios.

En segundo lugar, formamos un comité directivo compuesto por cinco miembros con
experiencia diversa que definieron la calidad de los informes de revision por pares. Luego,
realizamos una encuesta online destinada a editores y autores biomédicos para 1) determinar si
los participantes respaldaban la definicion propuesta de calidad del informe de revision por
pares; 2) identificar los items mas importantes para incluir en la herramienta; y 3) identificar
cualquier item faltante. Sobre la base de las respuestas cualitativas y cuantitativas de los

participantes, el



comité directivo modifico la definicion propuesta inicialmente de calidad del informe de
revision por pares, revisé todos los items y, por ultimo, redacté y perfeccioné la version final de

la herramienta.

Seguidamente se desarrolld la herramienta ARCADIA (Assessment of Review reports with a
Checklist Available to eDItors and Authors ). La herramienta es una lista de comprobacion que
incluye 14 elementos englobados en 5 dominios. Cada elemento debe marcarse como ‘Si’ o
‘No’. Sin embargo, un elemento también podria evaluarse como ‘No aplicable’ (NA) seglin la
experiencia del revisor, el tipo de estudio, el tipo de revista biomédica, la disponibilidad de los

datos del estudio, los materiales y el protocolo.

Finalmente, probamos la herramienta y evaluamos su aceptabilidad, fiabilidad y wvalidez.
ARCADIA fue validada por una muestra heterogénea de editores y autores biomédicos
utilizando informes de revision por pares de dos revistas biomédicas diferentes (es decir, The
BMJ y BMJ Open). Las pruebas de campo demostraron que las propiedades psicométricas de
ARCADIA no son del todo satisfactorias. Los resultados del estudio de validacion deben usarse
para impulsar una nueva version de la herramienta ARCADIA, que también debe validarse en
un entorno editorial real utilizando informes de revisién por pares asociados con manuscritos

con diferentes disefios de estudio y de diferentes tipos de revistas.

Esta tesis informa sobre el desarrollo y validacion de ARCADIA, una nueva herramienta para
evaluar la calidad de los informes de revisidn por pares en la investigacion biomédica.
ARCADIA constituye la primera herramienta que se ha desarrollado sistematicamente para
evaluar la calidad de los informes de revision por pares, validada con una amplia y diversa
muestra de editores y autores biomédicos. Los editores podrian utilizar esta herramienta con
regularidad para evaluar el trabajo de los revisores y también como variable respuesta al evaluar

intervenciones para mejorar el proceso de revision por pares.
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CHAPTER 1. INTRODUCTION



Research on Research

Research on Research (RoR), also known as meta-research and metascience, is an evolving
discipline aimed to improve the quality of scientific research and reduce research waste. It is the
study of research itself, covering themes from methods (i.e., how research is performed) to
incentives (i.e., how research is rewarded) (1). This discipline requires a multidisciplinary
approach, by combining scientists with different expertise, to “study, promote and defend robust

science” (2).

Evidence shows that medical research is deeply flawed (3). Over the last years, the term
‘reproducibility crisis’ has been frequently used to illustrate the failure of researchers to
replicate another scientist’s research and even their own. The main factors which contribute to

irreproducible research have been identified into selective reporting and pressure to publish (4).

In 2009, Iain Chalmers and Paul Glasziou showed that 85% of invested effort and resources in
biomedicine are wasted because of studies that are redundant, flawed in their design, never
published, or poorly reported (5). About ten years later, they affirmed that “research waste is
still a scandal” and more work is needed to improve how clinical research is conducted and

reported (6).

In addition to implying a tremendous waste of resources (7), low-quality biomedical research
explicitly affects public and patients’ lives. Health practitioners, consumers, public health
professionals, policymakers, and health and research funding bodies rely on evidence from
biomedical research to make informed health-related decisions (8). To tackle this alarming

problem, the Methods in Research on Research (MiRoR) project was launched in March 2016.



The MiRoR Project

MiRoR was a joint doctoral training programme in the field of clinical research funded by
Marie Sktodowska-Curie Actions (9). Its objective was to train a future generation of scientists
in Research on Research and to develop creative solutions to transform clinical research
practice and increase its value. The MiRoR consortium consisted of seven research teams from

six different European countries, six non-academic partners, and six academic partners?.

Furthermore, the MiRoR project involved 15 early-stage researchers conducting their PhD
projects tackling different steps of the clinical research (i.e., planning, conduct, reporting, and
peer review). The present PhD work is one of the three MiRoR projects contributing to the

research on peer review.

The peer review process
According to the Oxford English Dictionary, the peer review process is defined as the
“evaluation of scientific, academic, or professional work by others working in the same field”

(10). It is the pivotal process of all science, from grant assignment to academic promotion (11).

Particularly, the present research focuses on the editorial peer review process, which was
established to ensure that research papers are assessed by independent experts before they are
published. It is a longstanding and established process aimed at providing a fair decision-

making mechanism and improving the quality of a submitted manuscript (12).

1 Research teams: Université de Paris, Academic Medical Centre (AMC) of the University of Amsterdam,
Universitat Politécnica de Catalunya, Centre National de la Recherche Scientifique (CNRS), University
of Ghent, University of Liverpool and University of Split.

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

Academic partners: EQUATOR network, Centre for Evidence-Based Medicine (CEBM) at the University
of Oxford, University of Exeter Medical School, Université Paris Saclay, Meta-Research Innovation
Center at the Stanford University (METRICS) and Ottawa Hospital Research Institute (OHRI).



How does the editorial peer review work?

Once a manuscript is ready to be submitted, the authors send it to a journal. In a basic and
traditional peer review process workflow, the journal editor assesses if the manuscript meets the
criteria for submission and it is in line with the journal scope. If it does, some peer reviewers,
usually two referees, are selected by the editor and they are invited to review the submitted
manuscript, proving their comments, and make a recommendation (i.e., accepted/major
revisions/minor revisions or rejected manuscript) if it is required. Finally, the editor takes a
decision on the manuscript’s outcome based on these recommendations/feedback and also own

judgment (Figure 1).
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Fig. 1 Basic publishing workflow (13)
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There are three peer review models commonly used among biomedical journals: 1) single-blind,
2) double-blind, 3) open-identities. In the single-blind model, the peer reviewers know the
authors’ identities, while the authors do not know who reviewed their manuscript (e.g., New
England Journal of Medicine [NEJM]). In the double-blind model, peer reviewers and authors’
identities are both blinded (e.g., Medical Journal of Australia [MJA]). Finally, peer reviewers
and authors know each other identities in the open peer review model (e.g., The BMJ), and often

peer review reports are published along with the manuscript.

Open peer review

In the Open Science Era, a new model of peer review has emerged. Open peer review (OPR) is
defined as an “umbrella term” encompassing different characteristics of the peer review in
relation to the Open Science goal (e.g., open identities, open reports, or open participation) (14).
It is considered a way to increase transparency in research and make the peer review

increasingly “a scientific discourse rather than a summary judgement” (15).

A few randomized controlled trials (RCTs) have been conducted to evaluate the impact of open
peer review interventions, such as revealing peer reviewer identities to other peer reviewers
(16,17) or to the authors of the manuscript under review (18-20), compared to the anonymized
procedure. A meta-analysis combining these studies found that the quality of peer review
reports, measured by scales such as the Review Quality Instrument (RQI) or editor routine
quality rating scales, increases (SD=0.14, 95% CI=0.05-0.24) using an open peer review

approach.

However, a recent study (2019) showed that publishing peer review reports does not affect the
willingness to review, type of recommendations, and turnaround time of reviewers, at least
when their anonymity is guaranteed (21). Moreover, results from a survey of 3062 authors,

reviewers, and editors found that the great majority of participants (60.3%) are in favour of



using OPR as a mainstream practice, but more than half of them (52%) agreed or strongly
agreed that reviewers are less likely to review for journals publishing their peer review reports
(22). It is therefore needed to conduct further research to better understand the level of

transparency and openness that journals could adopt in the Open Science Era (21).

The history of the peer review process

The use of editorial peer review stretched back to the eighteen century (23). Its provenience has
been commonly attributed to the foundation of the Philosophical Transactions in 1665 (24). A
first example of “society’s editorial policy and objectives” was stated in the first volume of
“Medical Essays and Observations” published in 1731 by the Royal Society of Edinburgh (23).
The editorial peer review was institutionalized and became more common just after the Second

War World (25).

An important analysis looking at the merits and defects in the editorial peer review in health
research has been provided by Stephen Lock, long time editor of The BMJ, with the publication
of the book “A difficult balance: Editorial peer review in medicine” in 1985 (26). In 1989 the
first international Peer Review Congress was held in Chicago and for that occasion, Drummond

Rennie, chair of the advisory board of the congress, affirmed:

“there are scarcely any bars to eventual publication. There seems to be no study too
fragmented, no hypothesis too trivial, no literature citation too biased or too
egotistical, no design too warped, no methodology too bungled, no presentation of
results too inaccurate, too obscure, and too contradictory, no analysis too self-
serving, no argument too circular, no conclusions too trifling or too unjustified,

and no grammar and syntax too offensive for a paper to end up it print” (27)



About 30 years later, that statement is still considered true (28), and therefore new studies into
this process are strongly encouraged for the upcoming congress (29) planned for September

2022.

Actors of the peer review process

Journal editors and peer reviewers, defined as “custodians of high-quality science” (30), are

central actors of this process.

Journal editors

Editors are responsible for deciding which articles publish in their journals. They are asked for
ensuring that what they disseminate is of the highest quality possible, following specific ethical
principles, as those highlighted by the Declaration of Helsinki in 2013 (31), and
recommendations (e.g., International Committee of Medical Journal Editors [ICMIE]
recommendations). However, it has been shown that most biomedical editors work on a
voluntary basis (3), as an extra job to their academic and/or clinical work, and operate mostly
without formal training. The consequences of deciding to publish low-quality manuscripts

impact future research and health-related decisions (32).

Moreover, it was found that no consensus existed on the competencies required for a biomedical
editor (32) and therefore, a minimum set of core competencies was developed by Moher et al. as
“a baseline of the knowledge, skills and characteristics needed” for biomedical editors (33). The
authors identified 14 key core competencies divided into three major areas: 1) Editors’ qualities
and skills, 2) Publication ethics and research integrity and, 3) Editorial principles and processes.
The endorsement of this minimum set of core competencies among biomedical journals is

encouraged by the authors to increase and guarantee a higher quality of scientific publications.



Peer reviewers

Peer reviewers are requested to write a review report evaluating the submitted manuscript. A
peer review report helps authors improve the quality of their manuscripts, and it also helps
editors make an informed decision about the outcome of the manuscript. Evidence shows that

there is a need to improve the quality of peer review reports (34,35).

Peer reviewers, most volunteers, rarely receive formal training (11), and their capacity to detect
errors (36,37), identify deficiencies in reporting (38) and spin (39) has been found lacking.
Moreover, it has been shown that they sometimes require changes, such as additional analyses

that were not pre-defined in the trial protocol, which might be considered inappropriate (40).

Chauvin et al. identified 36 tasks expected of peer reviewers when evaluating a RCT report. The
authors then surveyed peer reviewers to classify the importance of each task relative to the other
tasks (41). They found that the tasks for peer reviewers which were considered the most
important by the survey participants (i.e., to evaluate the methodology, statistics, and results)
were not congruent with the tasks required by editors in their guidelines. While key core
competencies have been developed for biomedical editors, no consensus exists on which tasks

and roles are needed for peer reviewers of biomedical journals.

A scoping review (2019) found that a large number of tasks and roles are expected to be
performed by peer reviewers (42). According to a recent qualitative study (2019), editors’
perspectives on the roles and tasks of peer reviewers are very influenced by their journal’s
context and characteristics, “including also financial and human resources and journal
reputation and prestige”. However, most of the editors agreed on the expected technical tasks of

peer reviewers related to the scientific aspects of a manuscript (43).

As recommended by David Moher and Doug Altman in 2015, key core competencies for

reviewers are strongly needed “fo help to improve the medical research literature” (3). More
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research is therefore needed to identify key core competencies for peer reviewers in biomedical

research.

Criticisms of the peer review process

Despite the long history and employment of the peer review process, its impact is still

considered a topic of controversy (11,44-47).

It has been shown that the research on peer review greatly increased from 2005, however only
through small-scale research projects (48). Little evidence is available on the efficacy of this
process, while several studies show its flaws and weaknesses. Particularly, it has been shown
that it is a slow process that is often biased and easily abused. Although peer review is mostly
performed as a voluntary service by researchers, it is also considered an expensive business
(11). It has been estimated that the value of voluntary peer review services provided per year is
around £ 1.9 billion, with 15 million hours wasted through redundancy in the reject-resubmit

cycle each year (49).

In 2007 a Cochrane review on the efficacy of editorial peer review was published and little
evidence was found to support the use of editorial peer review as a mechanism to ensure the
quality of biomedical research (35). A more recent systematic review (2016) investigated the
impact of interventions to improve the quality of peer review, such as providing training to
reviewers (50,51) or adding a statistical peer reviewer (52), and it showed a lack of RCTs
assessing those interventions (34). Moreover, a vignette survey (2019) shows that there is a gap
between the study designs for those interventions preferred by experts (e.g., cluster RCTs and
interrupted series analysis) and the designs actually utilized (53). The authors stated that well-

performed trials are strongly needed to assess interventions to improve the peer review process.



However, before starting to evaluate these interventions, it is essential to clarify the outcomes
(such as, for example, the quality of peer review reports) and outcome measures, which should
be used in well-performed trials (34). A validated tool is direly needed to clearly define the
quality of a peer review report in biomedical research. This tool could be used regularly by
editors to evaluate the reviewers' work, and also as an outcome when evaluating interventions to

improve the peer review process.
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Goal and thesis structure
The final aim of the present PhD project was to develop and validate a new tool for assessing
the quality of peer review reports in biomedical research. The present work is organized as

follows:

In chapter 2, we carry out a systematic review to identify and describe the existing tools used to
assess peer review report quality in biomedical research. This research was published in the

BMC Medical Research Methodology (54).

In chapter 3, we report the development of ARCADIA, a new tool for assessing peer review
report quality. Firstly, we formed a steering committee composed of five members with
different expertise, which defined the quality of peer review reports. Secondly, we conducted an
online survey intended for biomedical editors and authors to 1) determine if participants
endorsed the proposed definition of peer review report quality; 2) identify the most important
items to include in the tool, and 3) identify any missing items. Finally, based on the participants’
qualitative and quantitative answers, the steering committee modified the initially proposed
definition of peer review report quality, reviewed all items and, ultimately, drafted and refined

ARCADIA. This research was published in BMJ Open (55).

In chapter 4, we evaluate the psychometric properties of the newly developed tool. We are

planning to submit this research to a peer-reviewed journal in the upcoming months.

Finally, in chapter 5, we discuss the overall results of the present PhD project and describe new

lines of research.

Chapters 2 and 3 are based on published papers. In each of these chapters, we made some
changes, compared to the original published reports, by reducing the ‘Background’ and

‘Discussion’ sections, which would be redundant in the context of this thesis, and including
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additional information in the ‘Methods’ and ‘Results’ sections. Chapter 5 is partially based on
the ‘Discussion’ sections of both published papers. All the data supporting the conclusions of
each published study is publicly available in the Zenodo repository in the MiRoR community

(https://zenodo.org/communities/miror/?page=1&size=20).
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CHAPTER 2. TOOLS USED TO ASSESS THE QUALITY OF PEER REVIEW

REPORTS: A METHODOLOGICAL SYSTEMATIC REVIEW

This chapter is based on the following published research paper:

Superchi C, Gonzalez JA, Sola I, Cobo E, Hren D, Boutron I. Tools used to assess the quality
of peer review reports: a methodological systematic review. BMC Med Res Methodol.
2019;19(1):48. doi:10.1186/s12874-019-0688-x

The dataset and R codes supporting the conclusions of the present study are available in the
Zenodo repository in the Methods in Research on Research community
doi:10.5281/zenodo.3608685
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BACKGROUND

A validated tool that clearly defines peer review report quality in biomedical research is greatly
needed. This will allow researchers to have a structured instrument to evaluate the impact of
interventions aimed at improving the peer review process in well-performed trials. Such a tool
could also be regularly used by editors to evaluate the work of peer reviewers. Herein, as
starting point for the development of a new tool, we identify and describe existing tools that

assess the quality of peer review reports in biomedical research.

METHODS

Study design

We conducted a methodological systematic review and followed the standard Preferred
Reporting Items for Systematic Review and Meta-Analysis (PRISMA) guidelines (56). The
quality of peer review reports is an outcome that in the long term is related to clinical relevance
and patient care. However, the protocol was not registered in PROSPERO, as this review does

not contain direct health-related outcomes (57).

Information sources and search strategy

We searched PubMed, EMBASE (via Ovid) and The Cochrane Methodology Register (via The
Cochrane Library) from their inception to October 27, 2017 as well as Google® (search date:
October 20, 2017) for all reports describing a tool to assess the quality of a peer review report in
biomedical research. Search strategies were refined in collaboration with an expert
methodologist (IS) and are presented in the Appendix 1. We hand-searched the citation lists of
included papers and consulted a senior editor with expertise in editorial policies and peer review

processes to further identify relevant reports.

14



Eligibility criteria

We included all reports describing a tool to assess the quality of a peer review report. Sanderson
and colleagues defined a tool as ‘any structured instrument aimed at aiding the user to assess the
quality [...]” (58). Building on this definition, we defined a quality tool as any structured or
unstructured instrument assisting the user to assess the quality of peer review report (for

definitions see Table 1). We restricted inclusion to the English language.

Table 1. Definition of terms used in the present study

Structured quality tool: scale or checklist including more than one item aimed at guiding the user to

assess the overall quality of a peer review report.

Unstructured quality tool: scale or checklist including only one item inquiring the overall quality of a

peer review report.

Items: elements of a scale or checklist representing a component of peer review report quality. Items in a
scale could or could not have an attached numerical score. If there is no attached score, these items

provide the evaluator with a guidance to assess the overall quality of a peer review report.

Overall quality score in a scale is measured as:

Sum of scores: score obtained by summing all scores for each item present in a scale.

Mean of scores: score obtained by dividing the sum of scores for each item with the total number of
items included in the tool.

Single score: score obtained in those scales based on a single item.

Summary score: score obtained in those scales with more than one item deriving from a question

inquiring the overall quality of peer review report.

Study selection

We exported the references retrieved from the search into the reference manager Endnote X7
(Clarivate Analytics, Philadelphia, United States), which was subsequently used to remove
duplicates. We reviewed all records manually to verify and remove duplicates that had not been
previously detected. A reviewer (CS) screened all titles and abstracts of the retrieved citations.
A second reviewer (JAG) carried out quality control on a 25% random sample obtained using

the statistical software R 3.3.3 (59). We obtained and independently examined the full-text
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copies of potentially eligible reports for further assessment. In the case of disagreement,
consensus was determined by a discussion or by involving a third reviewer (DH). We reported
the result of this process through a PRISMA flowchart (56). When several tools were reported
in the same article, they were included as separate tools. When a tool was reported in more than

one article, we extracted data from all related reports.

Data extraction

General characteristics of tools

We designed a data extraction form using Google® Forms and extracted the general
characteristics of the tools. We determined whether the tool was scale or checklist. We defined a
tool as a scale when it included a numeric or nominal overall quality score while we considered
it as a checklist when an overall quality score was not present. We recorded the total number of
items (for definitions see Table 1). For scales with more than 1 item we extracted how items
were weighted, how the overall score was calculated, and the scoring range. Moreover, we
checked whether the scoring instructions were adequately defined, partially defined, or not
defined according to the subjective judgement of two reviewers (CS and JAG) (an example of
the definition for scoring instructions is shown in Table 2). Finally, we extracted all information
related to the development, validation, and assessment of the tool’s reliability and if the concept

of quality was defined.

Two reviewers (CS and JAG) piloted and refined the data extraction form on a random 5%
sample of extracted articles. Full data extraction was conducted by two reviewers (CS and JAG)
working independently for all included articles. In the case of disagreement, consensus was
obtained by discussion or by involving a third reviewer (DH). Authors of the reports were

contacted in cases where we needed further clarification of the tool.
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Quality components of the peer review report considered in the tools

We followed the systematic multi-step approach recently described by Gentles (60), which is
based on a constant comparative method of analysis developed within the Grounded Theory
approach (61). Initially, a researcher (CS) extracted all items included in the tools and for each
item identified a ‘key concept’ representing a quality component of peer review reports. Next,
two researchers (CS and DH) organized the key concepts into a domain-specific matrix
(analogous to the topic-specific matrices described by Gentles). Initially, the matrix consisted of
domains for peer review report quality, followed by items representative of each domain and
references to literature sources that items were extracted from. As the analysis progressed,
subdomains were created and the final version of the matrix included domains, subdomains,

items and references.

Furthermore, we calculated the proportions of domains based on the number of items included
in each domain for each tool. According to the proportions obtained, we created a domain
profile for each tool. Then, we calculated the matrix of Euclidean distances between the domain
profiles. These distances were used to perform the hierarchical, complete-linkage clustering
analysis, which provided us with a tree structure that we represent in a chart. Through this
graphical summary, we were able to identify domain similarities among the different tools,
which helped us draw our analytical conclusions. The calculations and graphical representations

were obtained using the statistical software R 3.3.3 (59).
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Table 2. Examples of definition of scoring system instructions

Scoring system instructions

Defined Partially defined Not defined
5 (Exceptional) = The rare outstanding critique that | 1 (Poor) = Does not follow | 1 =poor;
is comprehensive, objective, and insightful. | reviewer guideline structure or | 2 = fair;
Evaluates purpose of the study, study design, | preferred formatting in providing | 3 = good;

scientific validity, and conclusions by numbering
questions and constructive suggestions to be
addressed by the author. Includes comments to the
editor about whether this is something new and
important and useful to our readers.

4 (Very good) = Excellent review indicating that the
paper was carefully evaluated. Helpful comments to
the author and editor with well-documented reasons
for decision.

3 (Good) = Useful type of very satisfactory review.
Analysis not as well organized, documented, or as
complete as above but is reasonable, with adequate
comments for the authors.

2 (Below average) = Very brief, superficial
evaluation. Reasons for the decision not explained
and comments to authors not helpful.

1 (Unacceptable) = Such a poor review that
consideration should be given to not sending further
papers to this reviewer. Reasons could include
evidence of bias, unfair, faulty reasoning, or
evaluation (totally disagrees with the opinion of
other reviewers and editor) and comments to author
either absent, inappropriate, or inadequate to explain
how the paper was rated.

(Landkroon 2006) (62)

comments; unfavourable

timeliness.

2 (Acceptable) = Comments are
somewhat helpful; review meets
timeline.

3 (Reliable) = Thorough and
helpful comments; timely
submission.

4 (Excellent) = Very strong and
detailed comments; review was
submitted early or on time;
comments enhance the
manuscript’s merit and relevance
in the field.

(Rajesh 2013) (63)

4 = excellent

(Friedam1995) (64)

RESULTS

Study selection and general characteristics of reports

The screening process is summarized in a flow diagram (Figure 2). Of the 4312 records

retrieved, we finally included 46 reports: 39 research articles; 3 editorials; 2 information guides;

1 was a letter to the editor and 1 study was available only as an abstract (excluded studies are

listed in Appendix 2; included studies are listed in Appendix 3).
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Fig. 1. Study selection flow diagram

General characteristics of the tools

In the 46 reports, we identified 24 tools, including 23 scales and 1 checklist. The tools were
developed from 1985 to 2017. Four tools had from 2 to 4 versions (64—67). Five tools were used
as an outcome in a RCT (18,65,67—69). Table 3 lists the general characteristics of the identified
tools. Table 4 presents a more complete descriptive summary of the tools' characteristics,

including types and measures of validity and reliability.
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Six scales consisted of a single item enquiring into the overall quality of the peer review report,
all of them based on directly asking users to score the overall quality (63,64,67,70—72). These
tools assessed the quality of a peer review report by using: 1) a 4 or 5 Likert point scale (n=4);
2) as ‘good’, ‘fair’ and ‘poor’ (n=1); and 3) a restricted scale from 80 to 100 (n=1). Seventeen
scales and one checklist had several items ranging in number from 4 to 26. Of these, 10 used the
same weight for each item (18,65,66,69,73—78). The overall quality score was the sum of the
score for each item (n=3); the mean of the score of the items (n=6); or the summary score
(n=11) (for definitions see Table 1). Three scales reported more than one way to assess the

overall quality (65,66,78). The scoring system instructions were not defined in 67% of the tools.

None of the tools reported the definition of peer review report quality, and only one described
the tool development (79). The first version of this tool was designed by a development group
composed of four researchers and three editors. It was based on a tool used in an earlier study
and that had been developed by reviewing the literature and interviewing editors. Successively,
the tool was modified by rewording some questions after some group discussions and a

guideline for using the tool was drawn up.

Only 3 tools assessed and reported a validation process (79-81). The assessed types of validity
included face validity, content validity, construct validity, and preliminary criterion validity.
Face and content validity could involve either a sole editor and author or a group of researchers
and editors. Construct validity was assessed with multiple regression analysis using
discriminant criteria (reviewer characteristics such as age, sex, and country of residence) and
convergent criteria (training in epidemiology and/or statistics); or the overall assessment of the
peer review report by authors and an assessment of (n=4-8) specific components of the peer
review report by editors or authors. Preliminary criterion was assessed by comparing grades
obtained by an editor to those obtained by an editor-in-chief using an earlier version of the tool.

Reliability was assessed in 9 tools (18,62,67,68,71,78,79,81,82); all reported inter-rater
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reliability and 2 also reported test-retest reliability. One tool reported the internal consistency

measured with the Cronbach’s alpha (79).

Table 3. Main characteristics of the included tools

Characteristics of tools N (%)
Type of tool:

Scale 23 (96%)
Checklist 1 (4%)

Number of items:

1 6 (25%)
>1 18 (75%)
Weight of items *:

Same weight 10 (42%)
Different weight 2 (8%)
User defined weight 1 (4%)
Not applicable 11 (46%)*
Score System Instruction:

Defined 5(21%)
Partially defined 3 (12%)
Not defined 16 (67%)

Tool development:

Reported 1 (4%)
Not reported 23 (96%)
Overall quality assessment b

Single score 6 (22%)
Summary score 11 (41%)
Mean score 6 (22%)
Sum score 3(11%)
Not reported 1 (4%)

?Item weight is not applicable for scale with a single item (n=6), checklist (n=1) and for scale including more than
one item without a numerical score attached but presenting only a summary score (n=4)

® The total number is different because three tools presented more than one way to assess the overall quality and the
checklist did not provide an overall score
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Table 4. Descriptive characteristics of tools used to assess the quality of a peer review report

Journal or First Format Quality | Overall Items Items Scoring Scoring Scale/ Validity & Reliability | Internal RCTs
Company Author, defined | quality (n) weights © | range * system Checklist t consistency i
Name * Year b assessment instruction Pevelopment
€
Advances in Shattell Scale N Summary 6 S 1-10 N NR NR NR NR 0
Nursing 2010 (75) Score
Science;
Issues in
Mental Health
Nursing;
The Journal of
Holistic
Nursing
American Friedman Scale N Single 1 NA 1-4 N NR NR NR NR 0
Journal of 1995 (64) Score
Roentgenology
American Kliewer Scale N Summary 4 NA 1-4 N NR NR NR NR 0
Journal of 2005 (83) Score
Roentgenology
American Rajesh Scale N Single 1 NA 1-4 P NR NR NR NR 0
Journal of 2013 (63) Score
Roentgenology
American Berquist Scale N Summary 4 NA 0-4 Y NR NR NR NR 0
Journal of 2017 (84) Score
Roentgenology
Annals of Callaham Scale N Single 1 NA 1-5 N NR NR Inter-Rater ~ NR 2m
Emergency 1998 (67) Score (ICC=0.44,
Medicine 0.24,0.12) !
Annals of Callaham Scale N Summary 6 NA 1-5 N NR NR Inter-Rater ~ NR 1
Emergency 2002 Score (ICC=0.44,
Medicine (68,85) 0.24,0.12) !
Annals of Justice Scale N Summary 4 S 1-5 N NR NR NR NR 0
Emergency 1998 (77) Score
Medicine;
Annals of
Internal
Medicine;
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JAMA;

Obstetrics &
Gynecology
and
Ophthalmology
British Journal ~ Moore Scale N Single NA A-E NR NR NR
of General 2014 (70) Score
Practice
British Medical Black Scale N Summary S 1-5 Y Face Test-Retest  Internal
Journal 1998 Score (N=20) (Kw=1.00) Consistency
(RQI 3.2) (Cronbach’s
(65,79) Content Inter-Rater alpha= 0.84)
Mean (N=20) (Kw=0.83)
Construct
British Medical Van Scale N Mean " S 1-5 NR NR Inter-Rater
Journal Rooyen (Kw=0.38-
1999 0.67)°
(RQI 4)
(8)
Chinese Yang Checklist N NA NA NA NR NR NR
Journal of 2009 (86)
Tuberculosis
and
Respiratory
Diseases
Journal of Stossel Scale N Single NA Good- NR NR NR
Clinical 1985 (72) Score Fair-
Investigation Poor
Journal of McNutt Scale N Summary S 1-5 NR Construct NR
General 1990 Score
Internal (69,80)
Medicine
Journal of Feurer Scale N Sum D 0-14 NR Content Inter-Rater
Vascular 1994 (81) (N=2) (ICC=0.84)
Interventional
Radiology Preliminary
Criterion
(N=2)

23




(Kendall =

0.94)
NA Review Scale Mean 4 User- 0-100 N NR NR NR
quality defined
collector weights
(RQC)
2012 (87)
Nursing Henly Scale Mean 15 S 1-5 P NR NR Inter-Rater
Research 2009 (66) (CAS, GAS (ICC=0.79)
scale) P
Summary 1-5
Score (OAS
scale)
Summary 0-100
Score
(GRQ
scale)
Nursing Henly Scale Mean 26 S 1-5 P NR NR Inter-Rater
Research 2010 (78) (CAS,GAR, (ICC=0.75)°
SARNR
scale)
Summary 0-100
Score
(GRQ
scale)
Obstetrics & Landkroon Scale Summary 5 NA 1-5 Y NR NR Test-Retest
Gynecology, 2006 (62) Score (ICC =0.66-
Dutch Journal 0.88)
of Medicine
Inter-Rater
acc=
0.62)
Pakistan Jawaid Scale NR ¢ 5 S 1-5 N NR NR NR
Journal of 2006 (76)
Medical
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Sciences
Peerage of Peerage Scale N Mean 3 S 1-5 N NR NR NR 0
science Essay

Quality

(PEQ)

2011 (73)
Publons Review Scale N Sum 4 S 0-3 N NR NR NR 0
Academy Rating and (Full

Feedback score:

Form 0-12)

2016 (74)
The Journal of ~ Thompson  Scale N Single 1 NA 80-100 Y NR NR Inter-Rater 0
Bone and Joint 2016 (71) Score (ICC=-4.5
Surgery t00.99) "
The National Das Sinha Scale N Sum 5 D 0-100 N NR NR NR 0
Medical 1999 (16)
Journal of
India

# Name of journal or company/organization where the tool was used to assess the quality of their peer review reports
®The quality of a peer review report is not clearly defined in any reports

°NA= not applicable. S= same weight for each item; D= different weight for each item

4 NA= not applicable

Y= yes defined; P= partially defined; N = not defined

"& M NR=not reported

"Number of RCTs where the tool was used as outcome criteria

'"The ICC was 0.44 for reviewers, 0.24 for editors, and 0.12 for manuscripts

™ One article consists of two studies. First study is not a RCT while the second one is a RCT (88)

"The overall quality is based on the mean of the first seven items (the item about the tone of the review was not included)
° The inter-rater reliability was measured with weighted K for item from 1 to 7 for two editors’ independent assessments
P The tool includes more than one scale. We reported inter-rater reliability only for General Review Quality (GRQ) scale
9Not reported. Although the authors reported that the reviewers were rated as excellent, good and average based on the quality of the reviews, it is not reported how they assessed the overall
quality of peer review reports
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Quality components of the peer review reports considered in the tools with more
than one item

We extracted 132 items included in the 18 tools. One item asking for the percentage of co-
reviews the reviewer had graded was not included in the classification because it represented a
method of measuring reviewer’s performance and not a component of peer review report

quality.

We organized the key concepts from each item into ‘topic-specific matrices’ (Appendix 4),
identifying nine main domains and 11 subdomains: 1) relevance of study (n=9); 2) originality of
the study (n=5); 3) interpretation of study results (n=6); 4) strengths and weaknesses of the
study (n=12) (general, methods and statistical methods); 5) presentation and organization of the
manuscript (n= 8); 6) structure of the reviewer’s comments (n=4); 7) characteristics of
reviewer’s comments (n=14) (clarity, constructiveness, detail/thoroughness, fairness,
knowledgeability, tone); 8) timeliness of the review report (n=7); and 9) usefulness of the
review report (n=10) (decision making and manuscript improvement). The total number of tools
corresponding to each domain and subdomain is shown in Figure 3. An explanation and
example of all domains and subdomains is provided in Table 5. Some domains and subdomains
were considered in most tools, such as whether the reviewers’ comments were
detailed/thorough (n=11) and constructive (n=9), whether the reviewers’ comments were on the
relevance of the study (n=9) and if the peer review report was useful for manuscript
improvement (n=9). However, other items were rarely considered, such as whether the reviewer

made comments on the statistical methods (n=1).
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Table 5. Explanations and Examples of quality domains and subdomains

Domains Subdomains

Explanations and Examples

o

5

6

Relevance of the
study

Originality of the
study

Interpretation of the
study results

Strengths and
weaknesses of the
study
General

Methods

Statistical methods

Presentation and
organization of the
manuscript

Structure of
reviewer’s comments

Explanation: Items inquiring if the reviewer has discussed in
the peer review report the importance of the research
question and usefulness of the study.

Example: ‘Did the reviewer give appropriate attention to the
importance of the question?’

Explanation: Items inquiring if the reviewer has commented in
the peer review report on the originality of the
manuscript.

Example: ‘Did the reviewer discuss the originality of the
paper?’

Explanation: Items inquiring if the reviewer has commented in
the peer review report on how authors interpreted and
discussed the results of the study.

Example: ‘The reviewer commented accurately and
productively on the quality of the author’s interpretation of the
data, including acknowledgment of the data's limitations.’

Explanation: Items inquiring if the reviewer has identified and
commented in the peer review report on the general
strong and weak points of the study.

Example: ‘How well it identified the study’s strengths and
weaknesses?’

Explanation: Items inquiring if the reviewer has identified and
commented in the peer review report on the strong and
weak points specifically related to study’s methods

Example: ‘Did the reviewer clearly identify strengths and
weaknesses in the study’s methods?’

Explanation: Items inquiring if the reviewer has identified and
commented in the peer review report on the strong and
weak points specifically related to study’s statistical
methods

Example: ‘Confidence intervals/p-values/overall fit’

Explanation: Items inquiring if the reviewer has made
comments in the peer review report on the data
presentation such as tables and figures and on the
organization of the manuscript such as writing
communication.

Example: ‘Are there any constructive suggestions on
improvement of a. writing; b. data presentation and c.
interpretation’

Explanation: Items inquiring if the reviewer has made in the
peer review report organized and structured comments.

Example: ‘Concise well-organized comments to the editor’
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7

Characteristics of
reviewer’s comments

Clarity

Constructiveness

Detail/Thoroughness

Fairness

Knowledgeability

Tone

Timeliness of the
review report

Usefulness of the
review report

Decision making

Manuscript
improvement

Explanation: Items inquiring if the reviewer has provided in
the peer review report clear and easily to read
comments.

Example: ‘How clear was this review? The review was easily
read and interpreted by the editor and authors.’

Explanation: Items inquiring if the reviewer has provided in
the peer review report helpful, relevant and realistic
comments.

Example: ‘Were the reviewer’s comments constructive?’

Explanation: Items inquiring if the reviewer has provided in
the peer review report detailed and thorough comments
supplying appropriate evidence.

Example: ‘Detail of commentary’

Explanation: Items inquiring if the reviewer has provided in
the peer review report balanced and objective
comments.

Example: ‘Balanced/fair’

Explanation: Items inquiring if the reviewer has showed in the
peer review report to know and understand correctly the
content of the manuscript.

Example: ‘Knowledge of the manuscript’s content area.’

Explanation: Items inquiring if the reviewer has used a
courteous tone in the peer review report.

Example: ‘Overall tone of the reviewers was also assessed as
harsh or courteous.’

Explanation: Items inquiring if the reviewer has completed the
peer review report on time.

Example: ‘Punctuality of the review’

Explanation: Items inquiring if the reviewer has provided a
peer review report useful to make a decision about the
acceptance, revision or rejection of a manuscript

Example: ‘The reviewer provided the editor with the proper
context and perspective to make a decision about
acceptance or revision of the manuscript.’

Explanation: Items inquiring if the reviewer has provided
useful suggestions in the peer review report to improve
the manuscript.

Example: ‘This aspect is solely interested in how well the
review aids the authors for improving their work and/or
writing. Whether the review makes a good judgment
regarding acceptance of the submission plays no role
here whatsoever.’
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Fig. 2. Frequency of quality domains and subdomains

The abbreviation ‘comms.’ in the figure was used for ‘comments’.

Clustering analysis among tools

We created a domain profile for each tool. For example, the tool developed by Justice et al
consisted of 5 items (77). We classified three items under the domain ‘Characteristics of the
reviewer’s comments’, one under ‘Timeliness of the review report’ and one under ‘Usefulness of
the review report’. According to the aforementioned -classification, the domain profile
(represented by proportions of domains) for this tool was 0.6:0.2:0.2 for the incorporating
domains and 0 for the remaining ones. The hierarchical clustering used the matrix of Euclidean

distances among domain profiles, which led to five main clusters (Figure 4).
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Fig. 3. Hierarchical clustering of tools based on the nine quality domains

The figure shows which quality domains are present in each tool. A slice of the chart represents a tool, and each slice
is divided into sectors, indicating quality domains (in different colours). The area of each sector corresponds to the
proportion of each domain within the tool. For instance, the “Review Rating” tool consists of two
domains: Timeliness, meaning that 25% of all its items are encompassed in this domain, and Characteristics of
reviewer’s comments occupying the remaining 75%. The blue lines starting from the centre of the chart define how
the tools are divided into the five clusters. Clusters #1, #2 and #3 are sub-nodes of a major node grouping all three,
meaning that the tools in these clusters have a similar domain profile compared to the tools in clusters #4 and #5.

The abbreviation ‘comms.’ in the figure was used for ‘comments’.

The first cluster consisted of 5 tools developed from 1990 to 2016. All tools included at least
one item in the characteristics of the reviewer’s comments domain, representing at least 50% of
each domain profile. In the second cluster, there were 3 tools developed from 1994 to 2006.
These tools were characterized to incorporate at least one item in the usefulness and timeliness

domains. The third cluster included 6 tools that had been developed from 1998 to 2010 and
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exhibited the most heterogeneous mix of domains. These tools were distinct from the rest
because they encompassed items related to interpretation of the study results and originality of
the study. Moreover, the third cluster included two tools with different versions and variations.
The first, second, and third cluster were linked together in the hierarchical tree that presented
tools with at least one quality component grouped in the domain characteristics of the
reviewer’s comments. In the fourth cluster, there are 2 tools developed from 2011 to 2017 that
consist of at least one component in the strengths and weaknesses domain. Finally, the fifth
cluster included 2 tools developed from 2009 to 2012 and which consisted of the same 2
domains. The fourth and fifth clusters were separated from the rest in the hierarchical tree that

presented tools with only a few domains.

DISCUSSION

To the best of our knowledge, this is the first comprehensive review that has systematically
identified tools used in biomedical research for assessing the quality of peer review reports. We
have identified 24 tools from both the medical literature and an internet search: 23 scales and 1
checklist. Since a definition of overall quality was not provided, these tools consisted

exclusively of a subjective quality assessment by the evaluators.

The present study has some limitations. Although we implemented a comprehensive search
strategy for reports by following the guidance for conducting methodological reviews (60), we
cannot exclude a possibility that some tools were not identified. Moreover, we limited the
eligibility criteria to reports published only in English. Finally, although the number of eligible
records we identified through Google® was very limited, it is possible that we introduced

selection bias due to a (re)search bubble effect (89).
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CONCLUSIONS

A variety of tools exist for assessing the quality of a peer review report. However, the
development and validation process of those tools is not clearly reported and the concepts
evaluated by these tools vary widely. The results from this study and from further investigations
will inform the development of a new tool for assessing the quality of peer review reports in

biomedical research.
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CHAPTER 3. THE DEVELOPMENT OF ARCADIA: A TOOL FOR
ASSESSING THE QUALITY OF PEER REVIEW REPORTS IN BIOMEDICAL

RESEARCH

This chapter is based on the following published research paper:

Superchi C, Hren D, Blanco D, Rius R, Recchioni A, Boutron I, Gonzalez JA. Development of
ARCADIA: a tool for assessing the quality of peer-review reports in biomedical research. BMJ
Open 2020;0:¢035604. doi:10.1136/bmjopen-2019-035604

The anonymised survey data and codebook supporting the conclusions of the present study are
available in the Zenodo repository in the Methods in Research on Research community.
doi: 10.5281/zenodo.3997118
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BACKGROUND

Evidence shows that there is a need to improve the quality of peer review reports in biomedical
research (34,35). Tools for assessing the quality of peer review reports have been proposed, of
which we have conducted a systematic review and identified 24 tools: 23 scales and 1 checklist
(54). However, none reported any definition of peer review report quality, only one described
the scale development, and 10 provided measures of reliability and validity. Further, the
development and validation process resulted from a small consensus of people, and the concepts
evaluated by these tools were quite heterogeneous. In the present study, we report on the

development of a new tool to assess quality of peer review reports in biomedical research.

METHODS

The study was approved by the Research Committee of the Governing Council of the
Universitat Politécnica de Catalunya, Barcelona Tech, Spain (Reference: EC 02, Date:

02/05/2018).

We followed the methods for instrument development suggested by Streiner and Norman (90)
consisting of three main steps: 1) definition of the aim of the tool; 2) generating items and 3)

selecting items.

Steering committee
We formed a steering committee of five members, whose expertise include clinical

epidemiology, biostatistics, social science and editorial peer review?. The steering committee

2The steering committee was composed by Cecilia Superchi, Darko Hren (PhD), Alessandro Recchioni,
Isabelle Boutron (MD, PhD) and José Antonio Gonzalez (PhD). Darko Hren is an Assistant Professor in
the Faculty of Humanities and Social Sciences at the University of Split, Croatia. Alessandro Recchioni is
a Senior Editor of BMC Medicine. Jos¢ Antonio Gonzalez is a Tenured Associate Professor in the
Department of Statistics and Operations Research at the Universitat Politécnica de Catalunya, Spain.
Isabelle Boutron is a Full Professor in Epidemiology at the University of Paris, France. All the steering
committee members have a deep knowledge of peer review.
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agreed on how to define peer review report quality; they agreed on the survey questionnaire
based on the results of a previous systematic review (54); they interpreted the results of the

survey; and they agreed on the final version of the tool.

Defining the tool’s objective
The tool aims to assess the quality of peer review reports in biomedical research. We defined
the quality of a peer review report as “the extent to which a peer review report helps editors

make a fair decision and authors improve the quality of the submitted manuscript”.

Generating the items

A systematic review allowed identifying 24 tools aimed at assessing the quality of peer review
reports (54). We extracted 132 items from these tools. All redundant items were merged and we
included all items that met our definition of peer review report quality. Overall, 20 items were

identified for assessing peer review report quality (Table 6).

Survey
We conducted an online survey of editors and authors in order to: 1) determine if they endorsed
the proposed definition of peer review report quality; 2) identify the most important items to

include in the final tool; and 3) identify any new items that should be included.
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Table 6. The 20 items to assess peer review report quality included in the survey

Labels Items to assess PR report quality
Relevance The reviewer comments on the relevance of the study
Originality The reviewer comments on the originality of the study

Interpretation results

Strengths and weaknesses
(general)

Strengths and weaknesses
(methods)

Statistical methods
Methodological quality
Applicability and external
validity

Presentation and
organization

Adherence to reporting
guideline

Structure of reviewer’s
comments.

Clarity
Constructiveness
Detail/Thoroughness
Objectivity

Fairness

Support by evidence

Knowledgeability

Tone

Timeliness

The reviewer comments on the interpretation of study results

The reviewer comments on the general strengths and weaknesses of the
study

The reviewer comments on the strengths and weaknesses of the study
methods

The reviewer comments on the appropriateness of the statistical methods

The reviewer comments on the methodological quality (internal validity)
of the study

The reviewer comments on the applicability and external validity of the
study results

The reviewer comments on the presentation and organization of the
manuscript

The reviewer comments on the adherence of the manuscript to the
reporting guideline

The reviewer’s comments are structured and organized
The reviewer’s comments are clear and easy to read
The reviewer’s comments are constructive

The reviewer’s comments are detailed and thorough
The reviewer’s comments are objective

The reviewer’s comments are fair

The reviewer’s comments are evidence based

The reviewer knows and understands correctly the content of the
manuscript

The reviewer uses a courteous tone

The reviewer completes the peer review report on time

Survey questionnaire

The questionnaire was constructed using the online survey software SurveyMonkey (91). This

software allowed us to send the invitation email to participants and track how many people
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opened the invitation email, clicked through to the survey, responded to the survey, or opted out
of the survey. This information was tied to the invitation email, not to the data entered by the

survey participants.

It was structured into four main parts and included both open and multiple-choice questions.
First, the participants were asked to agree (“yes/no/partially”) on the definition we provided for
peer review report quality. They were also invited to add any comments or ideas on how to
improve the definition. Second, they were asked to rate the importance of the 20 items for
assessing the quality of peer review reports we identified. Their responses were based on a 1-5
Likert scale (1 being not important and 5 very important). In particular, we asked the
participants if the item should be included in a tool for assessing the quality of peer review
reports. Moreover, they were invited to comment on the importance and wording of each item.
In order to eliminate the question order effect, the items appeared in random order for each
respondent. Third, the participants were invited to suggest any additional items missing that
they considered important for assessing the quality of peer review reports. Finally, the
questionnaire included nine demographic questions related to sex, age, education level, job title,
referring institution and job experience as biomedical editor and/or author. We developed two
versions of the questionnaire because biomedical editors and authors were recruited differently,
despite the fact that some of them could play both roles (see Appendix 5). The two versions
were structured in the same way; they only differed in some questions related to the
demographic characteristics. The questionnaire was piloted among six experienced scientific

editors and authors, followed by a subsequent revision based on their feedback.

Participants and recruitment strategy
We targeted biomedical editors and authors using a purposive sampling approach to recruit a

heterogeneous sample of information-rich cases (92).
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Biomedical editors

By means of standardized email (see Appendix 6), we invited two groups of editors to
participate in the survey: 586 biomedical editors from 43 journals in the BMJ Publishing group;
and 478 editors from 235 journals identified in a previous cross-sectional bibliometric study
(93). The survey was also distributed to 27 editors from 48 journals in BMC (part of Springer
Nature), using internal email, and to members of the European Association of Science Editors
(EASE) through their newsletter. In the invitation email and newsletter, the editors were
encouraged to forward the survey to colleagues who might be interested in issues related to peer
review. This recruitment strategy, known as snowballing, allowed us to identify “information-
rich key informants” (92). On the first page of the survey, participants were informed that the
collected data would be anonymous, and they were further asked if they would agree to share
their de-identified data in an open access repository. Two reminder emails were sent at 2-week
intervals to non-respondents. Finally, the survey was promoted on Twitter and on the EASE

blog (94) and Methods in Research on Research (MiRoR) (95) website.

Authors

Searching the top 30 biomedical journals with the highest Journal Impact Factors (see Appendix
7), we identified 4396 corresponding authors of articles that reported original research and
which were published in MEDLINE between February 1 and October 31 2018. We used the R
package easyPubMed to extract the email contacts (96). The corresponding authors received a
standardized email that explained the purpose of the study and included a link to the survey (see
Appendix 6). The first page of the survey informed participants that the data were collected
anonymously and also asked if they would agree to share their de-identified data in an open

access repository. Two reminder emails were sent at 2-week intervals to non-respondents.
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Data analysis

We described the demographic data in terms of frequencies and percentages. The importance of
the 20 items to assess peer review report quality was described in means and proportions of
editors or authors who rated the importance of the items from 1 to 5. The items were also sorted
according to the mean raking of all participants and either editors or authors. We also calculated
Pearson correlations among items. The calculations and graphical representations were all

obtained using the statistical software R 3.5.0 (59).

Principal component analysis of quantitative data

We conducted a principal component analysis (PCA) to examine item redundancy among the 20
items to assess peer review report included in the survey. PCA is a multivariate statistical
technique used to reduce the number of variables in a dataset to a smaller number of dimensions
(97). The new dimensions (or principal components) are mutually independent and are
determined by choosing the directions that explain the most variation in the data. The first
principal component (PC1) accounts for the largest possible variance in the data, and each
succeeding PC accounts for decreasing amounts of the remaining. This exploratory analysis
helps reveal simple underlying structures in complex datasets. We performed PCA using the R

package FactoMineR (98).

Inductive content analysis of qualitative data

We used a general inductive approach for qualitative data analysis. In particular, we followed
the five steps of inductive analysis proposed by David R. Thomas: 1) Preparation of raw data
files; 2) Close reading of text; 3) Creation of codes; 4) Overlapping coding and uncoded text; 5)
Continuing revision and refinement of themes system (99). In the third phase, two investigators
(CS and DB) created independently the initial codes from the responses of the first 100
participants for each open-ended question. In order to ensure consistency and credibility, the

initial codes were discussed with a third investigator (DH) and a codebook was developed and
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was used for analysing the remaining responses. In case new codes were successively created
from the remaining responses, the emerging codes were added to the codebook and applied to
entire dataset. Two investigators (CS and DH) reviewed and refined the codebook and further
clustered the codes into major themes. We used the software NVivo V.12 for data management

and analysis (100).

Selecting items

The steering committee reviewed all items and, ultimately, drafted and refined the final version
of the tool. Based on the participants’ qualitative and quantitative answers, redundant items
were combined, existing items were modified and/or expanded on, and new items proposed by

survey participants were added.

RESULTS

Participants

Between November 7 2018 and February 4 2019, 198 biomedical editors and 248 authors
completed the survey. Participants were mainly male (263/399, 65.9%) with a PhD degree
(225/399, 56.4%), and their ages were equally distributed across ranges (mean=>50.3, SD=13).
They were mainly located in Europe (219/389, 56.3%) and North America (118/389, 30.3%).
More than half of the editors had editorial work experience of more than 5 years (91/165,
55.2%), while over one-third of the authors had work experience of more than 20 years (84/224,

37.5%) (see Table 7 and Appendix 8).
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Table 7. Survey participants’ characteristics

Characteristics Editors Authors Total
N=198 N=248 N=446
Gender N=169 N=230 N=399
Woman 46 (27.2%) 83 (36.1%) 129 (32.3%)
Man 121 (71.6%) 142 (61.7%) 263 (65.9%)
Other 2 (1.2%) 5(2.2%) 7 (1.8%)
Age N=156 N=220 N=376
<40 32 (20.5%) 71 (32.3%) 103 (27.4%)
41-50 29 (18.6%) 59 (26.8%) 88 (23.4%)
51-60 52 (33.3%) 37 (16.8%) 89 (23.7%)
>60 43 (27.6%) 53 (24.1%) 96 (25.5%)
Education N=169 N=230 N=399
Bachelor Degree 4 (2.4%) 3 (1.3%) 7 (1.8%)
Master Degree 11 (6.5%) 20 (8.7%) 31 (7.8%)
PhD 107 (63.3%) 118 (51.3%) 225 (56.4%)
M.D. or equivalent 34 (20.1%) 76 (33.0%) 110 (27.6%)
Prefer not to answer 2 (1.2%) 1 (0.4%) 3 (0.8%)
Other 11 (6.5%) 12 (5.2%) 23 (5.8%)
Location journal/institution N=165 N=224 N=389
Europe 132 (80.0%) 87 (38.8%) 219 (56.3%)
North America 23 (13.9%) 95 (42.4%) 118 (30.3%)
South America 2 (1.2%) 5(2.2%) 7 (1.8%)
Africa 1 (0.6%) 1 (0.4%) 2 (0.5%)
Asia 3 (1.8%) 11 (4.9%) 14 (3.6%)
Australia 4 (2.4%) 25 (11.2%) 29 (7.5%)
Number of years of work experience N=165 N=224 N=389
<5 years 74 (44.8%) 36 (16.1%) 110 (28.3%)
6-10 years 46 (27.9%) 51 (22.8%) 97 (24.9%)
11-15 years 27 (16.4%) 34 (15.2%) 61 (15.7%)
16-20 years 7 (4.2%) 19 (8.5%) 26 (6.7%)
>20 years 11 (6.7%) 84 (37.5%) 95 (24.4%)

Definition of peer review report quality

Overall 84% (362/431) participants, precisely 85% (160/188) editors and 83% (202/243)
authors, agreed on the definition of peer review report quality that we provided in the survey.
The definition was slightly modified to take into account participants’ comments (the complete
codebook is available in the Zenodo repository). The quality of a peer review report is now

defined as “the extent to which a peer review report helps, first, editors make an informed and
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unbiased decision about the manuscripts' outcome and, second, authors improve the quality of

the submitted manuscript”.

Quantitative results

We created a web

application

that 1is

publicly

available at https://www-

eio.upc.edu/redir/ReportQuality (Figure 5). Through the application, the readers can easily

access and explore the quantitative results of the survey.

How to assess the quality of peer review reports?

Quantitative results from an online survey of biomedical editors and authors

Intto Comparson  ltemaverages  Comelations  PCA-esults 2D PCA

About the study

We conducted an oniine survey of editors and authors in order to: 1) determine if they
endorse the proposed definition of peer review report quality; 2) identify the most important
items to include in the final tool; and 3) identify any missing tems.

The survey was administered anonymously between the 7th of November 201 and the dth
of February 2019. It included the responses from 446 biomedical editors and authors. The
findings from this survey further informed the development of ARCADIA, a new tool for
assessing the quality of peer review reports.

In addition to some open-ended questions, participants in our survey were asked to rate
the importance of 20 items in assessing the qualty of peer review reports using a 1-5
Likert scale. These items were previously identified in a systematic review (1) and with the
input of experts in peer review

3D

PCA  DMFA

About the app

“This web application permits the readers of our article "The development of ARCADIA: a
tool for assessing the quality of peer review reports in biomedical research” to
directly access the quantitative results of an online survey of 446 biomedical editors and
authors. Through the application, the readers can visualize the results in an easy and
Interactive way

The web application shows the comparison of items’ ratings between biomedical editors
and authors as well as the correlations among items. Moreover, the results from a
principal component analysis (PCA) are shown in both a bidimensional and
tridimensional way to help investigate the latent structure of our domain-based assessment
tool

About us

This study is part of the Methods in Research on Research (MIRoR) project, a joint
doctoral training programme in the field of clinical research funded by Marie Skiodowska-
Curie Action. The objective of the MIROR project is to train future generations of scientists
in Research on Research, a new discipiine aiming to promote research integrity by
increasing the value of research and reducing waste in health research.
This research is conducted by Cecilia Superchi, a PhD student at Universitat Poliécnica
de Catalunya, Barcelona-Tech and Université de Paris in collaboration with:

« Prof. José Antonio Gonzalez (Universitat Politécnica e Catalunya, Barcelona-Tech)

supervisor of Ms. Superchi
= Prof. Darko Hren (University of Split), co-supervisor

- Prof. Roser Rius (Universitat Politécnica e Catalunya, Barcelona-Tech)

Reference « Prof. Isabelle Boutron (Université de Paris), MIROR coordinator and PI

If you have any questions about the study and/or the web application, you may contact
Cecilia Superchi, or José Antonio Gonzalez by email
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Fig. 4. Shiny application welcome page

Rating the importance of items
Figure 6 shows the 20 items rated by editors and authors, listed in order of all participants’ mean
ranking. The items were generally highly rated, with a mean score ranging from 3.38 (SD=1.13)
to 4.60 (SD=0.69). All the items were scored 4 or 5 by >50% of the participants. The three
items rated as the most important were: 1) Knowledgeability; 2) Methodological quality; and 3)
Fairness. The three least important items were:

1) Originality, 2) Presentation and

organization; and 3) Adherence to reporting guideline.
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Fig. 5. The 20 items rated by editors and authors

The 20 items scored from 1 (in white) to 5 (in darker grey) are ordered according to the mean raking taking into
account all survey participants. The mean score of each item according to either authors or editors’ raking is reported
within each bar. The numbers next to some authors or editors’ bars (in the centre of the figure) represent the rank

position of the corresponding item according to the separate authors’ or editors’ raking.

The abbreviations ‘comms.” and ‘RG’ in the figure were used for ‘comments’ and ‘reporting guidelines’,

respectively.

A peer review report aims to help authors improve their submitted manuscripts and assist editors

in taking editorial decisions. Due to this dual objective, we compared editors’ and authors’ mean

scores in order to investigate whether any difference is found in their perceptions regarding the

importance of the 20 items that assess peer review report quality. We found little discrepancy in

the mean scores between biomedical editors and authors, with only two items indicating any

difference: 1) Timeliness and 2) Detail/Thoroughness. The Timeliness of the peer review report

was considered more important to authors than to editors (respectively, in the 12th and 16th

rank positions). Meanwhile, editors rated the Detail/Thoroughness of the reviewer’s comments

higher than did authors (respectively, in the 11th and 16th rank positions).



Correlations among items
Overall, we found relatively weak positive correlations among items. The largest positive
correlations were found between Relevance and Originality, and between Fairness and

Objectivity (r = 0.55 and 0.43, respectively).

Principal Component Analysis

We described the first three principal components because among all, these dimensions better
explained the data variability, even though accounted for relatively small percentages of
variances. The first principal component (PC1) accounted for 22.1% of data variability (Fig. 7).
The next two dimensions (PC2 and PC3) accounted for 38.5% of the cumulative variability and

contributed gradually, that is, they increased at only small increments (Fig. 8).

PC1 was positively correlated to all items (or variables), and it showed correlations higher than
0.4 —which is the figure commonly used as a threshold reference for factor loadings — for 16
out of 20 items (Table 8). Particularly, PC1 defined a ‘size effect’ because it separated
participants according to a magnitude: editors and authors who generally rated the items higher
were situated on the right of the factorial plan, while those who rated them lower were on the
left side. The second principal component (PC2) explained the 8.83% of the data variation. PC2
clearly differentiated the items into three main groups: items related to the form, items related
the content and those related to the reviewer’s expertise and scientific rigour of a peer review
report3. Finally, the third principal component (PC3) captured the 7.59% of the data variability.

PC3 was positively correlated with items related to the importance of the study such as

3ltems related to the form are: Clarity, Constructiveness, Presentation and organization, Structure of
reviewer’s comments, Tone, Timeliness,

Items related to the content are: Relevance, Originality, Interpretation results, Strengths and weaknesses
(general), Strengths and weaknesses (methods), Applicability and external validity.

Items related to the reviewer’s expertise and scientific rigour of the PR report: Adherence to RG,
Detail/Thoroughness, Fairness, Knowledgeability, Methodological quality, Objectivity. Statistical
methods, Support by evidence.
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Relevance and Originality and inversely with items about characteristics of the reviewer’s

comments such as the Knowledgeability and Objectivity.

These results illustrate that the data variance was not concentrated in a few components but
distributed across all of them; hence, reducing the number of items is not recommended, since

this would imply an important loss of data information.
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Fig. 6. PCA plot (PC1 vs PC2)

The interactive figure including the name of the variables is available at https://www-eio.upc.edu/redir/ReportQuality

04
|

0.2

0.0

comp 3 (7.6%)

-04

-0.6

T T T T T T
-0.6 -04 -0.2 0.0 02 04

comp 2 (8.8%)

Fig. 7. PCA plot (PC2 vs PC3)

The interactive figure including the name of the variables is available at https://www-eio.upc.edu/redir/ReportQuality
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Table 8. Items loadings

Items PCI PC2 PC3
Strengths and weaknesses (general) 0.568 <+0.4 <+0.4
Applicability and external validity 0.558 <+0.4 <+0.4
Tone 0.556 <+0.4 <+0.4
Clarity 0.537 -0.43 <+0.4
Structure of reviewer’s comments. 0.536 <+0.4 <+0.4
Presentation and organization 0.525 <+0.4 <+0.4
Adherence to reporting guidelines 0.512 <+0.4 <+0.4
Strengths and weaknesses (methods) 0.502 0.437 <+0.4
Fairness 0.491 <+0.4 <+0.4
Relevance 0.472 <+0.4 -0.56
Originality 0.472 <+0.4 -0.486
Interpretation results 0.464 <+0.4 <+0.4
Constructiveness 0.455 -0.443 <+0.4
Detail/Thoroughness 0.452 <+0.4 <+0.4
Objectivity 0.428 <+0.4 0.407
Support by evidence 0.418 <+0.4 <+0.4
Knowledgeability <+0.4 <+0.4 0.435
Statistical methods <+0.4 <+0.4 <+0.4
Methodological quality <+0.4 0.475 <+0.4
Timeliness <£0.4 -0.536 <£0.4

Qualitative results

Comments on importance and/or wording of items

Out of 446 survey participants, 267 (59.9%) made at least one comment on the importance
and/or wording of the items. Based on the initial coding of the comments, we were able to
identify eight general themes that they addressed: Peer reviewer; Wording; Importance;
Dependency; Responsibility; Item; Structure and content; and Improvement. Table 9 reports the
eight themes together with their definition and the most frequent codes (n>5), with example

quotes (the complete codebook is available in the Zenodo repository).
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Table 9. Survey participants’ comments on the importance and/or wording of the 20 items
to assess peer review report quality

Themes Definition Codes Examples

Dependencies Theme including codes | Dependency on the type of Depends on type of
on how the importance | study (n=34) study. For systematic
of an item depends on reviews of course
different factors (e.g., fundamental. For other
type of study, paper studies this will be more
quality, type of journal, and more important for
etc.) easier comparisons

between studies and for
quality improvement. It
makes our work easier if
the authors also
compliance also improve
Dependency on the paper This depends on the
quality (n=20) quality of the
manuscript. Sometimes
the quality is so low that
a reviewer can highlight
one or two major
methodological flaws
which are sufficient to
reject.
Dependency on the type of This depends on the
journal (n=19) Jjournal's criteria
Dependency on the author’s | This depends on the
claim and impact of the claims made
study (n=7)

Importance Theme including codes | Importance of the item This is absolutely key to
on the importance (or (n=43) the interpretation of the
not) of an item. study. Unfortunately

most reviewers, in my
field, do not fully
understand current (and
correct) methods.
Importance of replication Not always important to
and conformation study be original study as
(n=18) some are trying to
duplicate findings from
previous studies.
Importance of perceptions, But some comments will
opinions and experience inevitably be opinion,
(n=14) regarding emphasis,
values, writing style
Importance of a high quality | Better to have a late high
review rather than on time quality report than a
review (n=13) moderate quality report
on time.
Improvements Theme including codes | Useful for authors and It's important to make it

on how an item is
useful for both authors
and editors in the peer
review process.

editors (n=21)

easy for the editor and
authors to understand
the review, and for
authors to respond.

Improving the manuscript
(n=9)

Important when it will
help improve the quality
of the communication.
Not necessary when it

47




flows well.

Avoiding exaggeration and
misinterpretation (n=8)

This is an area where the
reviewer may have a
valuable role in
tempering an author's
enthusiasm, hubris or
bias.

Item

Theme including codes
on the characteristics of
an item.

Related to other item (n=43)

Yes, but it is confusing to
separate this from the
general strength and
weaknesses. The
question should be if the
reviewer thinks that the
message can
(potentially) answer the
research question.

Subjective item (n=22)

Too subjective! What is
relevant to one person of
field could be totally not-
relevant to another

Requirement (n=9)

But it's an ethical
requirement, and helps
improve everyone's
experience.

Reviewer

Theme including codes
on the expertise and
characteristics of a peer
reviewer.

Reviewer’s expertise
(n=148)

Some reviewers know
about methods and some
about content. It would
be ideal to always have
both, but that is often not
the case.

Impossibility to be totally
objective (n=35)

100% objectivity doesn't
exist

Reviewer as an extra unpaid
job (n=10)

For the most part,
reviews are done on a
voluntary basis

Responsibility

Theme including codes
on the editor and/or
author’s responsibility
to assess an item.

Editor’s responsibility
(n=48)

In my experience this is
usually picked up by the
Editors and Associate
Editors rather than the
reviewers.

Joint responsibility (n=24)

[ think this is the role of
the editors as well as the
reviewers.

Author’s responsibility (n=6)

Authors should already
be doing this

Structure and
content

Theme including codes
on the structure and
content of a peer
review report.

Straight to the critical points
(n=14)

Sometimes a succinct
review is still helpful, if
it cuts straight to the
critical points. For
example, if it is clear
that a manuscript has
major flaws, then a
review that points out
those flaws clearly and
dispassionately would be
very helpful. It would not
necessarily need to delve
into the finer details.

Unnecessary to provide
evidence to each comment

I don't think reviewers
need to cite something
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(n=10)

for every point that they
make.

Declaration of COI (n=8)

Peer reviewers should
disclose COI.

Standard structure of a
review (n=7)

I would suggest
providing a template to
reviewers.

Not necessary for all reviews

(n=6)

Reviews come in all
lengths and vary in
detail. It is helpful to
have some reviewers
provide detailed
information but not
necessary that all do so.

Wording

Theme including codes
on how to improve the
wording of an item.

Wording of the item (n=110)

Rather than "The
reviewer's comments are
evidence-based" I would
suggest that the category
should be: "The reviewer
distinguishes between
comments that are
supported by evidence
(and provides suitable
citations) and those
based on opinion or
experience"”

New items

Participants suggested 13 items that were not included in the initial list of items. These items are

listed in Table 10 (the complete codebook is available in the Zenodo repository).
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Table 10. New items suggested by survey participants

New items Example

1. Adherence to ethical guidelines “Comment on the study's adherence to ethical
guidelines”

2. Author’s contribution and acknowledgements “Clearly articulate the role of every team

member, and their contribution to the study. For
evidence syntheses, require librarian involvement
and give them authorship, the same with
statisticians. Everyone in the team, without whose
knowledge the study would not be possible,
sound, or complete, should be acknowledged.”

3. Data availability and software “Referees check the data availability and if new
software actually works”

4. Disclosure of COI “Contflict of interests could be included”

5. Data sharing statements “Reviewers should ensure data sharing
statements are included”

6. Study protocol “Whether a protocol was lodged in publication or
on an independent site e.g., OSF and whether it
matches the paper and if not, if reporting of
deviations is transparent.”

7. Addressing study aims “I think the ‘does this study address its stated
aims’ issue that I raised in my earlier responses is
very important”

8. Study introduction “If the in introduction leads to the research
question”

9. Study limitations “Whether limitations are acknowledged”

10. Study conclusion “And finally if the conclusion answers the
research question.”

11. Theoretical framework “Logic of the theoretical framework”

12. Relevant literature “Reviewer rating of whether The authors discuss
the most recent relevant research on the topic”

13. Reproducibility “Whether the study can be replicated on current

methods”

Steering committee meeting
The steering committee met on the 19/07/2019 to discuss the selection of items to include in the
final version of the tool. Their decisions were based on the participants’ quantitative and

qualitative answers. The flow of the items is summarized in Figure 9.
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Items identified though the
systematic review
(n=132)
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ltems merged Steering committee decision
n=17)

2 items excluded because they were part
of the definition of quality of peer
review reports:

> * Usefulness for decision-making
s Usefulness for manuscript
improvement
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15 Items included in the pilot 5 items included because they were
study . ey ¥
considered missing by pilot
participants and steering committee:
*  Methodological quality
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Checklist
20 items assessed by survey’s
participants
Survey participants’ suggestions
« 13 items included
\4
Checklist
33 items
Steering committee decision
> 19 items excluded or combined with other
v items
Final checklist
14 items

Fig. 8. Flowchart of items

The items Relevance and Originality were merged into a new item named Contribution (of the
study). This decision was based on the high positive correlation found between the two items
(0.55) and on the participants’ opinions. Furthermore, participants suggested in their comments
that the item Relevance was “highly subjective”, because “each reviewer’s decision on

relevance reflects what is relevant to them, which may not reflect relevance to the journal”.
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They also believed that the Originality of a study is not always an important aspect for
comments in a peer review report, because some manuscripts “are trying to duplicate findings
from previous studies”. They therefore suggested reformulating the two items by asking the

reviewer what the study “adds to our knowledge”.

The steering committee decided to include the item Interpretation of results as a domain of the
tool instead of a single item, changing the name into Interpretation and discussion of the study
results. This decision resulted from the addition of two new items (Conclusions and
Limitations), based on the suggestions of survey participants. The domain Interpretation and
discussion of the study results now encompasses three items: 1) Study conclusions; 2) Study

limitations and 3) Applicability and generalizability.

Overall, survey participants believed that the items Strengths and weaknesses (general) and
Strengths and weaknesses (methods) were “confusing to separate”. Additionally, the steering
committee agreed that Strengths and weaknesses (methods) and Methodological quality were
also redundant; thus, it was ultimately decided to merge the three items into a new item named

Study methods.

The items Objectivity and Fairness were merged because of both the moderate correlation
between them (0.43) and the participants’ opinions. Participants suggested that the total
objectivity of the reviewer’s comments is not possible because “all decisions contain some
personal biases and subjectivity” and they also believed that the term fairness was “very
subjective” and difficult to define. Additionally, the steering committee agreed to also combine
these two items into Supported by evidence. The committee finally decided to merge all three
items into Objectivity, and this was defined as “comments provided in a peer review report
should be as objective as possible and, if considered appropriate, include references to support

the reviewer’s statements”.
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The steering committee agreed to merge Structure of reviewer’s comments and Clarity, because
participants considered both important for making the peer review report easy “to read for both
editors and authors”. Moreover, participants suggested that the Detail/Thoroughness of a peer
review report was mostly associated with the quality of a manuscript, because in certain
occasions a study can be so poorly conducted that “a reviewer can highlight one or two major
methodological flaws” without conducting a detailed review. They therefore believed that a
detailed report is not “always necessary” and instead preferred a succinct report that “cuts
straight to the critical points”. Taking into account the participants’ opinions, the steering
committee finally decided to include a single item named Clarity, which is defined as “a peer
review report should be clear, succinct and well organized in order to be understood correctly by

editors and authors”.

The items Tone and Constructiveness were merged into Constructiveness, which is defined as “a
peer review report should contain constructive and polite comments that allow the authors to
improve the quality of their work™”. This decision was based on the participants’ opinions that

“the comments should be polite and constructive”.

The item Adherence to reporting guideline and the new item Reproducibility suggested by
survey participants were merged into Reporting based on the steering committee decision. The
item Reporting was defined as “the reviewer should comment if the reporting of the study is
clear, complete and transparent enough for facilitating its reproducibility by verifying the

adherence of the manuscript to the corresponding reporting guideline.”

The items Timeliness and Knowledgeability were not included in the final version of the tool.
Survey participants suggested that Timeliness was not “directly tied to review quality” because
“some of the best reviews come in past the deadline”. Furthermore, the steering committee
agreed that the item Knowledgeability was generally difficult to assess, because it implied that
anyone using the tool would have enough competence to evaluate the reviewer’s knowledge and
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expertise. Five new items suggested by survey participants (Data availability and software,
Study protocol, Study conclusions, Study limitations and Relevant literature) were finally

included in the tool.

The ARCADIA tool

The ARCADIA (Assessment of Review reports with a Checklist Available to eDItors and
Authors) tool was finally developed. The tool is a checklist that includes five domains and 14
items (Table 11). This tool aims to assess the quality of peer review reports in biomedical
research, which was operationally defined as “the extent to which a peer review report helps,
first editors make an informed and unbiased decision about the manuscripts’ outcome and,
second, authors improve the quality of the submitted manuscript”’. Since quality cannot be
definite in absolute terms, this tool provides a proxy measure of the quality of peer review

reports.

What is ARCADIA?

ARCADIA as a checklist provides a list of 14 items to “help editors make an informed and
unbiased decision about the manuscripts' outcome and, authors improve the quality of the
submitted manuscript”. This checklist does not aim to assess the accuracy of the content of a
peer review report (i.e., quality of the content), but it can be used to verify if a peer reviewer
addresses the key elements of a manuscript in such a way that helps “editors make an informed
and unbiased decision about the manuscripts' outcome and, authors improve the quality of the

submitted manuscript”.

It is hence the ARCADIA’s user which considers if a peer reviewer’s comment related to a
specific item helps her/him to “make an informed and unbiased decision about the manuscripts'
outcome” or “improve the quality of the submitted manuscript” by ticking ‘Yes’ or ‘No’ in the

checklist.
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How to use ARCADIA?

Each item should be ticked as ‘Yes’ or ‘No’. However, 11 items also provide ‘Not applicable’
(NA) as a response option. An item could be checked ‘NA’ depending on whether the item is
covered in the study, and/or the peer reviewer is qualified to comment on that specific item. For
instance, theoretical essays do not have any methods and statistics, so the items corresponding
to ‘study methods’ (ARCADIA item 2a) and ‘statistical methods’ (ARCADIA item 2b) should
be ticked as ‘NA’. Brief explanations of the items included in the five domains are provided in

Table 12.

Who can use ARCADIA?

ARCADIA can be used by editors to “make an informed and unbiased decision about the
manuscripts' outcome” and, by authors, often acting as peer reviewers, to verify the quality of
their own peer review report aimed to “improve the quality of the submitted manuscript”.
However, a third party (e.g., researchers assessing an intervention aimed at improving the peer
review process) can also use the tool taking into account both editor and author’s perspective.
With the word ‘authors’ included in the name of the tool, we refer to all people conducting

research and therefore publishing and/or reviewing biomedical articles.

ARCADIA is therefore not limited to authors and editors as potential users, but it can also be
used by researchers interested in improving their peer review reports or in conducting research

to evaluate interventions aimed at improving the peer review process.
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Table 11. The ARCADIA tool

In the peer review report, did the reviewer comment on...

Domain 1. the contribution of the study to scientific knowledge? (item 1a) CYES
CINO
Importance CINA
of the study whether the relevant literature was accurately reviewed? (item 1b) CYES
CINO
CINA
Domain 2. the soundness of the study methods (e.g., study design, outcome measures, risk of bias)? OYES
(item 2a) CINO
Robustness CONA
of the study the suitability of the statistical methods? (item 2b) CYES
methods
CINO
CINA
Domain 3. whether the study conclusions answer the research question(s) and correctly summarize OYES
the study results? (item 3a) CINO
Interpretation CONA
and discussion
of the study | whether the study limitations are acknowledged? (item 3b) OYES
results CONO
CINA
the applicability and generalizability (external validity) of the study results? (item 3c) OYES
CINO
CINA
Domain 4. whether any major deviations from the study protocol are reported? (item 4a) OYES
CINO
Reporting and CONA
Itt;anif):rre:ccl?; Otﬂ whether the completeness of the reporting allows study reproducibility, by verifying the OYES
€ USEHIPY ) dherence of the manuscript to the corresponding reporting guideline? (item 4b) CINO
CINA
the presentation (e.g., quality of the written language, tables, figures, etc.) and OYES
organization of the manuscript? (item 4c) CONO
CINA
the availability of study data and materials? (item 4d) CYES
CINO
CINA
Were the peer reviewer’s comments...
Domain 5. clear? (item 5a) CYES
CINO
Chz;‘rtz;lcterlstlcs constructive? (item 5b) CYES
of the pee,:r ONO
reviewer’s - -
comments objective and, if opportune, supported by evidence? (item 5c) LYES
CINO

NA=Not applicable
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Table 12. ARCADIA items explanation

Domain 1. Item 1.a A study can contribute to scientific knowledge in many ways: it can be a novel or confirmatory study with little or
Importance of | Contribution great impact on society and/or the research community. The contribution of a study is therefore not only associated to
the study its novelty. Studies also need to be replicated in order to verify the validity of their results. The peer reviewer should
discuss the importance of the study’s research question.
Examples:
*  This manuscript constitutes an excellent proof of concept that the repeat rate for chest radiography can be
substantially improved by a behavioural skill model.
* In both the Abstract and Introduction, the authors have failed to clearly articulate the underlying rationale for
their study - or to highlight the added value of their study objectives and findings.
Item 1.b The peer reviewer should check if the authors reviewed the relevant research related to the study’s topic in order to
Relevant situate the study within the context of the existing literature.
literature
Examples:
* There are several studies that have been conducted in this area - and the authors need to clearly recognize the
existing literature in this area and to illustrate the contribution of their work to this literature.
* References are comprehensive.
Domain 2. Item 2.a The peer reviewer should evaluate the soundness of the study methods, such as the selection of the study design,
Robustness of | Study methods assessment of the risk of bias, etc., to understand whether the methods were appropriate to the study’s aims, as well

the study

as if they were properly used and reported.
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methods

Examples:
* The program puts in ‘booklet and distribution to respondents’ as key factor to improve technical skills is not
an appropriate approach.

* Information about the pilot study is never discussed? How was this study administered?

Item 2.b Data can be analysed in many ways, but the only appropriate statistical models are those that fit well with the study
Statistical design and the characteristics of the variables. The peer reviewer with expertise in statistics should assess whether or
methods not the study followed a suitable statistical procedure, as well as if they were correctly conducted and reported.
Examples:
¢ Stats — you can’t do a ROC curve analysis for these results when the same results are actually used as the
gold standard; this this doesn’t make statistical sense.
* No description on how the missing data were handled
Domain 3. Item 3.a The reviewer should verify if the study conclusions answer the research question(s) and correctly summarize the
Interpretatio | Study conclusions | study results.
n and

discussion of
the study

results

Examples:
* Some conclusions drawn were not supported by the analyses performed.

* The discussion considers the findings of this research carefully and its potential implications.

Item 3.b

Study limitations

The reviewer should check if the weaknesses of the study are correctly identified and discussed in order to interpret

the validity of the research.
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Examples:
* Limitations of this study were not well addressed. In particular, it's been controversial to use tobit regression
in the second stage analysis with DEA.
¢ Study participants were recruited in community health centres. Could this be a source of selection bias? For
example, are individuals with strong preferences for family care less likely to visit community health centres
than individuals with preferences for nursing homes? Perhaps you could discuss this as part of the limitations

of your study

Item 3.c
Applicability and

generalizability

The reviewer should comment on the applicability and generalizability of the study results. Applicability and
generalizability are two underlying concepts of external validity [1]. The first concerns how “the results from a
sample can be extended to the population from which the sample was drawn”, while the second how “the inferences

drawn from study participants can be used in the care of patients drawn from any populations” (101).

Examples:

* If possible, it might also be interesting to compare the descriptive statistics to the relevant population in
Shanghai and discuss, whether your sample is somewhat representative of individuals in the relevant age
group.

* These findings are not only for China but also for many Asian countries, describing it in the discussion

section will be more significant.

Domain 4.
Reporting
and

transparency

Item 4.a

Study protocol

Public access to study protocols is important to increase transparency and reduce waste of biomedical research. In the
case of previous publication and/or inclusion as an additional file of a study protocol, the reviewer should verify that

the major deviations from it are reported in the manuscript.

Item 4.b

The reviewer should comment if the reporting of the study is clear, complete and transparent enough for facilitating
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of the

manuscript

Reporting

its reproducibility by verifying the adherence of the manuscript to the corresponding reporting guideline (if it has
been developed). The Enhancing the Quality and Transparency of Health Research (EQUATOR) Network provides a

toolkit to be used during the peer review process for selecting the appropriate reporting guideline (102).

Examples:

* Important background information about the patients in the study is missing. What was the composition of
patients in this study? How many patients were taking oestrogens? (These may bias all the cortisol results
upwards, they should, perhaps, have been excluded.) How many patients were subsequently categorised on
clinical grounds as adrenal insufficient and ACTH deficient?

* In the method section, to avoid bias in interpreting the results is important to present the information on the

sample size (formula and assumptions) or post hoc statistical power calculation.

Item 4.c
Presentation and

organization

The reviewer should discuss the quality of the written language used in the manuscript, shifts/reshuffling between

sections, reduction of word count as well as of how the study results are presented (tables, figures, etc.).

Examples:
* Table 1 could be re-arranged to avoid duplicating data and make it easier to read.

* The standard of English is insufficient and needs a thorough revision and proofreading.

Item 4.d
Data availability

When applicable, the reviewer should ensure that the data and materials (e.g., dataset, software codes), supported the

results reported in the manuscript, are available.

Domain 5.
Characteristi

cs of the

Item 5.a

Clarity

A peer review report should be clear (meaning that readers can easily understand its content), succinct and well
organized (following the manuscript sections and, when it is necessary, providing line and page numbers) in order to

be understood correctly by both editors and authors.
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reviewer’s

comments

Item 5.b

A peer review report should contain constructive and polite comments that allow the authors to improve the quality

Constructiveness | of their work and editors to take a decision.
Item 5.c Comments provided in a peer review report should be as objective as possible and, if considered appropriate, include
Objectivity references to support the reviewer’s statements.

Examples:

Objective PR report:

*  Within the introduction many prognostic factors are mentioned but frailty is not - this is included within the
discussion but I feel it is important to recognise it in the introduction as I believe there is a huge overlap
between frailty and home help requirements. The clinical frailty score has been shown to be an independent
predictor of inpatient mortality and length of stay. (See Wallis et al. Association of the clinical frailty scale
with hospital outcome. QJIM. 2015;108(12):943-9 and Juma et al. Clinical Frailty Scale: A simple tool that
predicts length of stay in an acute medicine unit. Journal of the American Geriatrics society. 2015;63:S121-
5).

* “First, one of the big issue of this study is that the objective is not well defined. Authors need to compare
their approach with other approaches, if the objective is to prove that the four stage approach is superior to

other approaches”

Non-objective PR report:

* Many modern studies of Al show that normal cosyntropin responses can be much lower than the cut-off used

here.
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DISCUSSION

This study resulted in a tool, a checklist of items to assess the quality of peer review reports in
biomedical research. To our best knowledge, it is the first such tool ever developed based on a
review of the literature (54) and on empirical data from a large sample of both biomedical
editors and authors. Further, it is the only tool that operationally defines the quality of peer

review reports, as its definition was based on the perspectives of 446 authors and editors.

The present study also has some limitations. The response rate was very low, especially among
authors (6%). This could be due to the mass mailings we used to contact participants. It has
been shown that one of the factors that could contribute to a low response rate is the use of
spamming filters, which block emails (103). Moreover, the survey questionnaire included some
open-ended questions, which allowed participants to voluntarily express their opinions.
However, we were not able to inquire further to clarify and verify some information provided by
the study’s participants. Therefore, the interpretation of some information could be affected by
the perception of the three investigators who conducted the qualitative analysis. Additionally,
since participants could comment voluntarily on the importance and wording of each item, the
number of comments among items differed greatly. Finally, the majority of editors and authors
who took part in the survey were from Europe and North America, which may limit the
generalizability of the results. This result may be due to the recruitment strategy we used,
especially to identify biomedical editors. Although we also utilized a snowballing strategy, we
mainly contacted editors through European biomedical journals. Non-response and self-

selection bias could have skewed the responses to be more positive toward our work.

CONCLUSIONS

ARCADIA is the first checklist that has been systematically developed to assess the quality of
peer review reports. It is based on the perspectives of a large and heterogeneous sample of

biomedical editors and authors.
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CHAPTER 4. PSYCOMETRIC TESTING OF THE ARCADIA TOOL

This chapter will be submitted for publication to a peer-reviewed journal in the upcoming
months.

Superchi C, Glonti K, Schroter S, Sanchez Espigares JA, Recchioni A, Hren D, Boutron I,

Gonzalez José Antonio. Psychometric testing of ARCADIA, a tool for assessing peer review
report quality in biomedical research. Paper to be submitted for publication
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BACKGROUND

ARCADIA (Assessment of Review reports with a Checklist Available to eDItors and Authors)
is the first tool that has been systematically developed to assess the quality of peer review
reports in biomedical research (55). It is a checklist that includes five domains (‘Importance of
the study’, ‘Robustness of the study methods’, ‘Interpretation and discussion of the study
results’, ‘Reporting and transparency of the manuscripts’ and ‘Characteristics of peer reviewers’
comments’) consisting of 14 items. This checklist is applicable for use with any study designs.
The aim of the present study was to assess the psychometric properties of this newly developed

tool.

METHODS

The study was approved by the Research Committee of the Governing Council of the
Universitat Politécnica de Catalunya, Barcelona Tech, Spain (Reference: EC 01/2020, Date:
04/02/2020). A confidentiality agreement was signed with BMJ Publishing Group Ltd., before

gaining access to the data.

Scoring of the ARCADIA tool

ARCADIA is a checklist and by definition, it does not include an overall score. However, for
the purpose of the present study, a numerical summary score was needed to calculate measures
of validity and reliability. Similarly to the total AMSTAR score (104), we included an
ARCADIA overall quality score (from 0 to 100) which was calculated by dividing the total
number of items ticked ‘Yes’ by the total number of items (n=14) excluding the items ticked as

‘NA’ and multiplying the final result by 100.
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Assessment of the psychometric properties

We assessed the psychometric properties of ARCADIA in two phases, which were
simultaneously conducted. The two phases mainly differed in the type of raters employed for
assessing the peer review reports: in the first phase, raters were two researchers who are part of
the research team and, consequently, more aware of the use of the tool (defined as ‘Fixed
raters’); while in the second step, each peer review report was assessed by two raters which
were randomly selected from a heterogeneous sample of biomedical editors and authors
(defined as ‘Random raters’). We included both fixed and random raters to include a larger and

diverse spectrum of assessors.

In phase I, we evaluated acceptability (i.e., distribution of the ARCADIA overall quality scores,
ceiling/floor effect and endorsement frequencies), internal consistency, inter-rater and test-retest
reliability. In phase II, we assessed practicability (i.e., time to complete the assessment using
ARCADIA and feedback on the tool), inter-rater reliability and construct validity. As a gold
standard does not exist for comparison, criterion validity was not assessed. Face and content
validity were previously assessed in two ways: firstly, during the development of ARCADIA
through the steering committee’s opinion; and secondly, responses to an open-ended question
asking the participants “Are there any other items to assess the quality of peer review reports
that you think should be included?” were examined to identify additional items not covered in

the tool (55). Table 13 reports the definition of the psychometric tests used in the present study.
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Table 13. Psychometric tests used in the present study

Measure Definition Assessment Criteria for acceptability
PHASE 1
Acceptability Quality of data; assessed by skewness Distribution of scores Distribution should not be
of score distribution, ceiling/floor (applied to overall skewed; Even distribution of
effects and endorsement frequencies. scores); frequencies endorsement frequencies across
across response response  categories;  Low
categories (applied to ceiling/floor effects (percentage
items) scoring lowest/highest score).
Reliability
Internal The extent to which items in a tool Cronbach’s a The value of Cronbach’s «
consistency measure the same concept; assessed (applied to items) ranges from 0 to 1, with higher

Inter-rater
reliability
(assessment I)

Test-retest
reliability

PHASE I1
Practicability

Reliability
Inter-rater
reliability
(assessment II)

through the degree of interrelatedness
among the ARCADIA items.

The level of agreement between two
or more independent raters of the same
reports; assessed by administering the
tool to two raters and examining the
agreement between scores of the same
report.

The degree to which a tool reproduces
stable scores over time by the same
rater under the same conditions. A
retest interval is usually of 2-14 days
(90); assessed by administering the
tool to two raters for a second time
and examining the agreement between
test and retest scores.

Ease of use of the tool; assessed by
taking the time to complete the quality
assessment and also feedback on the
tool as indicator of  survey
participants’ understanding.

The level of agreement between two
or more independent raters of the same
report; assessed by administering the
tool to two non-unique survey
participants and  examining the

Item-total correlations
(applied to items)

Cohen'’s kappa
(applied to items)

ICC coefficients
(applied to
scores)

overall

Cohen'’s kappa
(applied to items)

ICC coefficients
(applied to
scores)

overall

Mean and SD of the
time to complete the
quality assessment
General inductive
approach for analysing
comments from survey
participants

Fleiss’s kappa
(applied to items)

values implying the items are
consistently —measuring the
same dimension. A coefficient
of > 0.70 is considered
acceptable (105).

An item should correlate with
the total score above 0.30 (90).

The Cohen’s kappa varies from
<0 to 1. Values less than 0.40,
between 0.40 and 0.75, and
greater than 0.75 are
respectively considered poor,
fair and excellent reliability
(106).

The ICC (Intra-Class
Correlation) ranges from 0 to 1.
Values less than 0.5, between
0.5 and 0.75, between 0.75 and
0.90 and greater than 0.90 are
respectively considered poor,
moderate, good and excellent
reliability (107).

See above

See above

No general criteria

No general criteria

The Fleiss’s kappa range from -
1 to 1, where 1 indicates perfect
agreement, 0 indicates no
agreement beyond chance and
negative values indicate inverse
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agreement between scores of the same agreement (108).
report.
ICC coefficients See above
(applied to overall
scores)
Validity
Construct The degree to which the scores of a Pearson coefficients The Pearson correlation
validity tool are consistent with hypothesis (External construct coefficient ranges from -1 to
based on the assumption that the tool validity) +1, with -1 indicating a total
validly measures the construct to be negative association, 0 no
measured; assessed by examining the correlation and +1 a total
correlations between ARCADIA and positive association (109).
external instruments” summary scores Principal Component Evidence from PCA and MCA
and results from factor analysis. Analysis (PCA) and that a single construct is
Multiple measured (110) (97). Evidence
Correspondence from PCA supporting the
Analysis (MCA) structure of ARCADIA into
(Internal construct  five dimensions.
validity)

Phase 1. Acceptability, internal consistency, inter-rater and test-retest reliability

Sample of peer review reports

We used peer review reports associated with original biomedical research articles submitted to

BMJ Open, a large general medical journal (111). We used only peer review reports made

during the first round of peer review. Data was obtained from BMJ Open’s manuscript tracking

system, ScholarOne.

Data collection

SS randomly selected 60 manuscripts (30 accepted, 15 with a first decision of “major revisions”

and consequently rejected and 15 with a first decision of “reject”) that were submitted to BMJ

Open between 1% of January to 31% March 2018, which had a final editorial decision by April

2019. A total number of 162 anonymized peer review reports associated with these 60 randomly

selected manuscripts were used for assessing inter-rater reliability, test-retest reliability and

internal consistency.

KG downloaded the 162 peer review reports associated with the 60 manuscripts from

ScholarOne, anonymized the reports and gave each a unique identifier. To reduce researcher
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bias, the main investigator (CS) was blinded to the editorial decision made for each manuscript
for which the peer review reports were assessed. Two raters (CS, KG) independently assessed
the quality of the peer review reports giving first an overall score with a subjective scale from 0
(extremely poor peer review report) to 100 (excellent peer review report) and then using the 14-

item ARCADIA tool.

To assess test-retest reliability, a subsample of 30 randomly selected peer review reports was
assessed for a second time by the same raters (CS, KG), after approximately 15 days from the
first assessment. We used a simple randomization method stratified by the final decision on the
manuscript (rejected and accepted) to ensure that 15 peer review reports were selected from

each group.

Data analysis

Acceptability
We calculated the mean and median of the ARCADIA overall quality score distribution.
Acceptability was assessed on the basis of skewness of the score distribution, endorsement

frequencies and ceiling/floor effects.

Internal consistency

To assess the internal consistency, we calculated both 1) Cronbach’s a and 2) item-total
correlation.

1) The Cronbach’s o expression is given by (112):

_k ) Y o}
R o2

where
k = Number of items
o/ = Variance of the ith item

o2= Variance of the total score formed by summing all the items
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2) The item-total correlation corresponds to the “correlation of the individual item with the scale

total omitting that items” (90). The formula is given by:
Tit Oy — Oj

\/(ai2 + af — 20;0:7i;)

Ti(t-1) =

where

Ti(t—1)= Correlation of the item i with the total, removing the effect of item i
;¢ = Correlation of the item i with the total score

o; = Standard deviation of item i

o = Standard deviation of the total score

The calculations were performed using the R package Psych (113).

Inter-rater reliability (assessment 1) and test-retest reliability

We calculated both 1) intra-class correlation (ICC) coefficients for continuous ARCADIA

overall quality scores and 2) Cohen’s kappa coefficient for each categorical ARCADIA item.

1) We calculated the ICC coefficient using a linear mixed-effect model (LMM) with normal
error distribution. ‘Rater’ was included as fixed effect predictor, while ‘Report’ as random
effect factor. Additionally, the explanatory variable ‘Length of the peer review report’ was
also added as fixed factor in the model. Effects were considered significant for p values <

0.05.

Mathematical representation of LMM
The general model, using a Laird and Ware formulation, was given by:
yvi = XiB + Z;b; + &;,i=1...m,
b; ~N (0, ¥)

& ~ N (0, 0-2)
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where B is the p-dimensional vector of the fixed effect parameters, b; is the g-dimensional
vector of random effects assumed to be normally distributed with mean 0 and a variance-
covariance matrix W; g; is within subject error term and it conforms to a normal distribution
with mean 0 and variance o2 . X; with dimensions 7 x p is the familiar design matrix of the
general linear model; X;p is the fixed component of the model. Z;, with dimensions 7 x g, is the
design matrix for report i; Z;b; represents the random effects due to report i. The calculations

were performed using the R package lme4 (114).

2) The Cohen’s kappa is given by (115):

=p0_pe
1_pe

where
po= Observed proportion of agreement
pe= Proportion expected by chance

The calculations were performed using the R package Psych (113).

Phase I1. Practicability, inter-rater reliability and construct validity

Survey

We conducted an online survey of editors and authors to test the tool and to evaluate its

practicability, reliability and validity.

Survey questionnaire

The survey was designed by two researchers (CS, JAG) and was constructed as an interactive
web application using the R package Shiny (116) (Appendix 9). To assess the response rate,
JAG designed the system to be able to send the invitation emails to the participants, and tracked
who opened the invitation emails, and who clicked to open the survey link. The system to track

the invitation emails was not linked to the data entered by participants.
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The survey questionnaire was structured into three main parts and included open and multiple-
choice questions (Figure 10). Participants were first asked to assess the quality of a randomly
selected peer review report giving an overall score with a subjective scale from 0 (extremely
poor peer review report) to 100 (excellent peer review report) and then using the 14-item
ARCADIA tool. They were also asked to report the time spent to complete the assessment using
ARCADIA. To facilitate this task, a chronometer was provided to the participants before
starting the assessment. Second, participants were asked to indicate if any ARCADIA item
needed to be revised and also suggest how they would improve them. Finally, participants were
asked some questions on their demographic characteristics (e.g., sex, age and education). The
questionnaire was revised by all authors of the present study. Finally, it was piloted by 10

junior and senior researchers to ensure readability, comprehension, and acceptability.

PSYCHOMETRIC TESTING OF ARCADIA

o Instructions 1. Quality assessment 2. ARCADIA validation Demographic questions

WELCOME

Thank you again for taking part in the first phase of our research. Based on your valuable response we were able to develop a new tool to measure the quality of peer review reports, the ARCADIA Do you agree to take part in the study?
(Assessment of Review reports with a Checklist Available to eDitors and Authors). We would now like to invite you to take part in a subsequent survey which will enable us to evaluate its psychometric ® Yes, | agree

properties

No, I do not agree
The survey will take approximately 20 minutes to complete
Do you agree to share your de-identified data?

Your participation in this study is completely voluntary. If you decide to participate, all your answers will be de-identified and stored in a secured repository at Universitat Politécnica de Catalunya, Yes, 1 agree

Barcelona-Tech (Spain). The de-identified data from this study will be shared on Zenodo repository. If you opt out of sharing your data, you will still be able to participate in the study

No, I do not agree
This survey has received ethics approval from the Research Ethics Committee of the Universitat Politécnica de Catalunya, Barcelona-Tech (Spain).

Ifyou have any questions about this study or your rights s a participant, please email Cecilia Superchi m

Research team

dy is conduct Cecilia Superchi D stu Universitat Politécnica de Catalunya, Barcelona-Tech and Université de Paris in collabor it The MiRoR Project

e - @MIROR

C l € Methods in
Antonio Gonzalez, P Iniversitat Politécni ataly ) Research on Research

Related research:

h A it w is studh t of the Methods in Research on Research (MiROR;

Fig. 9. Survey welcome page

Participants
A total number of 151 biomedical editors and authors, identified from a previous study (55) and

agreed to be contacted, were invited by email to participate in an online survey (Appendix 10).
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Sample of peer review reports
We assigned a single peer review report to two survey participants entering the survey
successively. A total number of 76 peer review reports were therefore assigned to 151 survey

participants.

We used two different sources to identify the 76 peer review reports to assess in phase II to
potentially include all study designs. A total of 31 reviews was selected from the sample of peer
review reports (n=162) used in phase I. Since review length varied greatly across BMJ Open
reports, we picked only peer review reports with more than 150 words (n=127). We obtained the
number of words for each peer review report by means of the ‘pdftotext’ linux command in
order to convert the pdf file to a single text file, and successively the ‘wc’ command to count the
words. The peer reviewers corresponding to the selected peer review reports were contacted to
get their approval to use their reports in the present study. From those peer review reports that
received permission (n=37), we randomly selected 31 peer review reports. We used a simple
randomization method stratified by the final decision on the manuscript to ensure that the peer

review reports were balanced between rejected and accepted manuscripts.

The remaining 45 peer review reports were selected from a sample of 522 reviews related to a
previously published RCT for evaluating the effect of training on the quality of peer review
(51). These reports were associated with three RCTs and were independently assessed by two
editors using the RQI (79). The RQI is a tool developed by Van Rooyen et al. in 1999 consisting
of seven items, each scored on a 5-points Likert scale. The mean score of the seven items
averaged over the two ratings was calculated. We used a simple randomization method stratified
by low, medium and high values of mean averaged total RQI score to ensure that 15 peer
review reports were selected from each group. Low, medium and high categories of mean

averaged total RQI score variable were calculated by tertiles.
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As shown in Table 14, two participants accessing the survey immediately one after the other
were assigned the same report. We assumed that pairs of participants matched using this method
were independent of each other. In addition, we organized the selected reports by randomly
choosing: 1) a report from The BMJ with a high RQI score, 2) one from an accepted manuscript
in BMJ Open, 3) one from The BMJ with medium RQI score, 4) one from a rejected manuscript

in BMJ Open, 5) one from The BMJ with low RQI score; and so on.

Table 14. Method used to assign peer review reports to survey participants

Report Participant 1 | Participant 2
R1 A B
The BMJ with high RQI score
R2 C D
BMJ Open
(accepted manuscript)
R3 E F
The BMJ with medium RQI score
R4 G H
BMJ Open
(rejected manuscript)
R5 I L
The BMJ with low RQI score
R6 M N
The BMJ with high RQI score

Data collection
The participants received a personalized email explaining the purpose of the study with a link to
the survey. Two reminder emails were sent to non-respondents in order to incentivize their

participation.

Data analysis

We described the demographic data in terms of frequencies and percentages.

Practicability

Time to complete the quality assessment
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We calculated the mean and standard deviation for the time spent by survey participants in

completing the assessment using ARCADIA.

Participant’s feedback

We used a general inductive approach for analysing the survey participants’ responses to the
open-ended question regarding if any ARCADIA items needed to be revised and how they may
be improved. In particular, we followed the five steps of inductive analysis proposed by David
R. Thomas: 1) Preparation of raw data files; 2) Close reading of text; 3) Creation of codes; 4)
Overlapping coding and uncoded text; 5) Continuing revision and refinement of themes system
(99). In the third phase, an investigator (CS) created the initial codes from all responses. In
order to ensure consistency and credibility, the initial codes were discussed with a second
investigator (DH) and a codebook was developed. Two investigators (CS and DH) reviewed and
refined the codebook. We used the software NVivo V.12 for data management and analysis

(100).

Inter-rater reliability (assessment 11)

We calculated both 1) intra-class correlation (ICC) coefficients for continuous ARCADIA

overall quality scores and 2) Fleiss’s kappa coefficient for each categorical ARCADIA item.

1) We calculated the ICC coefficient using a linear mixed-effect model (LMM) with
normal error distribution. We used the same model previously described in Phase I.
However, for this model, ‘Report’ and ‘Rater’ were both included as random effect
factors. The within-rater variability was adjusted by including the interaction between
‘Rater’ and ‘Length of the peer review report’ in words. Effects were considered

significant for p values < 0.05.
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2) We used Fleiss’s kappa instead of Cohen’s kappa because “the raters responsible for
rating one subject are not assumed to be the same as those responsible for rating

another” (106). The Fleiss’s kappa is given by (16):

where
1— P, = degree of agreement attainable over and above what would be

predicted by chance

Py — P,= degree of agreement actually attained in excess of chance

The calculations were performed using the R package irr (117).

Internal construct validity

We conducted both principal component analysis (PCA) and multiple correspondence analysis
(MCA) to investigate the internal construct validity of ARCADIA, meaning if the tool measures
a single construct (i.e., the quality of peer review reports). In addition, PCA was also performed

to confirm the structure of ARCADIA into five dimensions (i.e., the five ARCADIA domains).

PCA and MCA are multivariate statistical techniques designed for use with continuous and
categorical variables, respectively. MCA is an extension of correspondence analysis (CA) when

multiple categorical variables are considered.

Particularly, PCA is utilized to reduce the number of variables in a dataset to a smaller number
of dimensions (97); while MCA aims to illustrate the most important relationships among

variables’ response categories (110).

These exploratory analyses help reveal simple underlying structures in complex datasets. Both

techniques decompose the variance of the individual profiles around the average profile by
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identifying mutually independent dimensions. In particular, the new dimensions are determined
by choosing the directions that explain the most variation in the data. The first dimension
accounts for the largest possible variance in the data, and each succeeding dimension accounts
for decreasing amounts of the remaining. These mutually independent dimensions are
commonly named principal components (PC) in PCA. We performed MCA and PCA using the

R package FactoMineR (98).

The variables used in PCA were the five ARCADIA domain scores and the overall score with a

subjective scale (for definitions see Table 14); while the three response categories -‘Yes’, ‘No

and ‘NA’- for each ARCADIA items were used as variables in MCA.

External construct validity

We calculated Pearson correlations to examine the relationships between ARCADIA overall
quality score, mean averaged total RQI score and overall quality score with a subjective scale

(for definitions see Table 15).

Table 15. Definition of quality measures used in the present study

Quality measures Definition

ARCADIA overall quality score

( N items ticked as "Yes"
14—N items ticked as "NA"

)*100

ARCADIA domain score
(for each domain) ( N items ticked as "Yes" w/i domain ) ¥100
N items w/i domain—N items ticked as "NA" w/i domain

Mean averaged total RQI score It corresponds to the mean score of the 7 items averaged over the
two ratings. The RQI is a tool developed by Van Rooyen et al. in
1999 consisting of eight items, each scored on a 5-points Likert
scale (79). Each of the first seven items reflects a different aspect
of a review, while item 8 is a global question on the overall
quality of the review. This tool is used at The BMJ journal for
research studies.

Overall quality score with a | It is a score from O (extremely poor peer review report) to 100
subjective scale (excellent peer review report). A subjective scale represents the
most common practice used among biomedical editors to assess
the quality of peer review reports.
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RESULTS

Phase I. Acceptability, internal consistency, inter-rater and test-retest reliability

Assessment peer review reports

Between January and March 2020, two raters (CS and KG) independently assessed the sample
of 162 peer review reports. Figure 11 shows the assessment of each ARCADIA item performed

by the two raters.

200
OO NA @ No B Yes

150 1
100
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itia it1b it2a it2b it3a it3b it3c it4a it4b itdc it4d it5a it5b it.5c

Fig. 10. Comparison of the assessment of each ARCADIA item between the two raters on
the sample of 162 peer review reports

The y-axis indicates the number of peer review reports assessed by the two raters. The upper graph corresponds to the
assessment carried out by the rater 1, while the lower one shows the assessment by rater 2.
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The global mean (SD) for the ARCADIA overall quality scores was 42.3 (21.9), with values of
43.6 (22.3) and 40.9 (21.4) corresponding to each of the two raters; while the global mean (SD)
for the overall scores with a subjective scale was 43.3 (27.9), with values of 60.2 (19.4) and

26.4 (24.8) for each assessor.

Acceptability

The ARCADIA overall quality scores followed a bell-shaped distribution (mean=42.3,
median=41.6) and encompassed the full range of the measure from 0 to 100. Although the
distribution was quite symmetric, we found a slight floor effect since a number of scores were

distributed at the bottom of the scale (Figure 12).
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ARCADIA overall quality scores

Fig. 11. Distribution of the ARCADIA overall quality scores

As expected, analysis of the endorsement frequencies showed that the items were mainly
assessed as ‘Yes’ and ‘No’, except for the items 4.a Study protocol and 4.d Data availability,

which were frequently assessed as ‘NA’ (Table 16).
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Table 16. Endorsement frequencies for each ARCADIA item

ARCADIA items

Endorsement frequencies

YES NO NA
Rater 1 Rater 2 Rater 1 Rater 2 Rater 1 Rater 2
Item1.a Contribution 100 78 61 83 1 0
(61.7%) (48.1%) (37.7%) (51.2%) (0.6%) (0.0%)
Item1.b Relevant literature 24 53 136 109 2 0
(14.8%) (32.7%) (84.0%) (67.3%) (1.2%) (0.0%)
Item 2.a Study methods 97 104 63 57 2 0
(59.9%) (64.2%) (38.9%) (35.2%) (1.2%) (0.0%)
Item 2.b Statistical methods 59 74 102 78 1 4
(36.4%) (45.7%) (63.0%) (48.1%) (0.6%) (2.5%)
Item 3.a Study conclusions 41 73 119 85 2 0
(25.3%) (45.1%) (73.5%) (52.5%) (1.2%) (0.0%)
Item 3.b Study limitations 60 62 100 98 2 0
(37.0%) (38.3%) (61.7%) (60.5%) (1.2%) (0.0%)
Item 3.c Applicability and 15 13 143 146 2 0
generalizability (9.3%) (8.0%) (88.3%) (90.1%) (1.2%) (0.0%)
Item 4.a Study protocol 0 6 0 6 162 149
(0.0%) (3.7%) (0.0%) (3.7%) (100%) (92.0%)
Item 4.b Reporting 30 88 131 72 1 1
(18.5%) (54.3%) (80.9%) (44.4%) (0.6%) (0.6%)
Item 4.c Presentation and 94 96 66 66 2 0
organization (58.0%) (59.3%) (40.7%) (40.7%) (1.2%) (0.0%)
Item 4.d Data availability 1 5 3 3 158 152
(0.6%) (3.1%) (1.9%) (1.9%) (97.5%) (93.8%)
Item 5.a Clarity 105 53 57 107 0 0
(64.8%) (32.7%) (35.2%) (66.0%) (0.0%) (0.0%)
Item 5.b Constructiveness 82 55 80 105 0 0
(50.6%) (34.0%) (49.4%) (64.8%) (0.0%) (0.0%)
Item 5.c Objectivity 128 28 34 131 0 0
(79.0%) (17.3%) (21.0%) (80.9%) (0.0%) (0.0%)

Internal consistency

Cronbach’s alpha coefficients did not exceed the criterion of 0.70. Particularly, the global

Cronbach’s alpha was 0.58, with values of 0.54 and 0.68 corresponding to each of the two

raters. We found just minimal improvements on Cronbach’s alpha by removing the items on

study protocol (0.59), reporting (0.61) and presentation and organization (0.59) (Table 17). For
nine out of 14 items, we found that the item-total correlations exceeded the criterion of 0.30 and
were quite similar, indicating that those items contributed in an analogous way to the underlying

construct of the tool (Table 17). Five items (2.b Statistical methods, 3.c Applicability and

generalizability, 4.a Study protocol, 4.b Reporting, and 4.c Presentation and organization)

showed item-total correlations below 0.30, meaning that they were less correlated to the

ARCADIA overall quality score, compared to the other items.
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Table 17. Internal consistency of ARCADIA tested on 162 peer review reports assessed by
2 raters

ARCADIA items Cronbach’s alpha if an item is Item-total correlations
dropped
Item1.a Contribution 0.57 0.32°
Item1.b Relevant literature 0.56 0.31°
Item 2.a Study methods 0.55 0.54°
Item 2.b Statistical methods 0.60 0.15
Item 3.a Study conclusions 0.57 0.37°
Item 3.b Study limitations 0.56 0.30°
Item 3.c Applicability and 0.57 0.19
generalizability
Item 4.a Study protocol 0.59" 0.12
Item 4.b Reporting 0.61' 0.18
Item 4.c Presentation and organization ~ 0.59' 0.00
Item 4.d Data availability 0.58 0.40°
Item 5.a Clarity 0.50 0.59°
Item 5.b Constructiveness 0.49 0.38°
Item 5.c Objectivity 0.54 0.32?

"Higher Cronbach’s alpha if the item is dropped (compared to the global Cronbach’s alpha)
?Items with item-total correlation above 0.30

Inter-rater reliability

The inter-rater reliability of the ARCADIA overall quality score was moderate (ICC=0.57). By
adjusting the LMM for the length of the peer review reports (i.e., the number of words used in a
peer review report), we found that the intra-class correlation considerably decreased
(ICC=0.34). No statistically significant difference was found between the two raters; while a
statistically significant difference was found in length among peer review reports (Table 18).
Cohen’s Kappa (K) values varied between -0.02 (poor reliability) and 0.54 (fair reliability)
across items. For five items K was around 0.5 (1.a Contribution, 2.a Study methods, 2.b
Statistical methods, 3.b Study limitation and 4.c Presentation and organization), while for nine
items it was below 0.4 (1.b Relevant literature, 3.a Study conclusions, 3.c Applicability and
generalizability, 4.a Study protocol, 4.b Reporting, 4.d Data availability, 5.a Clarity, 5.b

Constructiveness and 5.c Objectivity) (Table 19).
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Table 18. Effect of ‘Rater’, ‘Report’ and ‘Words’ on the assessment of peer review report

quality in Phase I

Inter-rater reliability

Inter-rater reliability

Test-retest reliability

(Unadjusted model) (Adjusted model) (Unadjusted model)

Fixed effect

Estimate (SE)  95%CI Estimate 95%CI Estimate 95%CI

(SE) (SE)

Intercept  0.463 (0.028) 0.407,0.519 0.293 (0.031) 0.233,0.353 0.584 (0.053)  0.479, 0.688
Rater -0.027 (0.016)  -0.058, 0.005 -0.027 (0.016) -0.058, 0.005 -0.114 (0.025)  -0.165,-0.063
Words - - 42:10%(4.0-10°)  3.5:10% 4.9-10* - -
Random effect

Variance ICC Variance I1CC Variance ICC
Report 0.0273 0.57 0.0107 0.34 0.0341 0.63
Residual ~ 0.0207 - 0.0207 - 0.0197 -

Table 19. Inter-rater reliability tested on 162 peer review reports assessed by 2 raters

ARCADIA items Cohen’s Kappa Weighted Cohen’s kappa
X) (Kw)
Item1.a Contribution 0.54 0.55
Item1.b Relevant literature 0.38 0.40
Item 2.a Study methods 0.43 0.37
Item 2.b Statistical methods 0.49 0.35
Item 3.a Study conclusions 0.31 0.32
Item 3.b Study limitations 0.50 0.45
Item 3.c Applicability and 0.31 0.15
generalizability
Item 4.a Study protocol 0.00 0.00
Item 4.b Reporting 0.06 0.06
Item 4.c Presentation and organization 0.48 0.47
Item 4.d Data availability -0.02 -0.02
Item 5.a Clarity 0.03 0.04
Item 5.b Constructiveness 0.21 0.17
Item 5.c Objectivity 0.06 0.04

Test-retest reliability

The two raters tested the tool for a second time using a random sample of 30 peer review

reports. The re-test interval mean was 15.5 days. Figure 13 shows the comparison of before-

after ARCADIA overall quality scores between raters.

The test-retest reliability was moderate (ICC=0.63). Contrary to inter-rater reliability, we found

a significant difference between raters (Table 18). Cohen’s Kappa (K) values varied between -
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0.03 (poor reliability) and 1.00 (excellent reliability) across items. In particular, for five items K
was around 0.55 (1.a Contribution, 2.b Statistical methods, 3.a. Study conclusions, 3.b Study
limitation and 4.c Presentation and organization); while for eight items it was below 0.4 (1.b
Relevant literature, 2.a Study methods, 3.c Applicability and generalizability, 4.a Study
protocol, 4.b Reporting, 5.a Clarity, 5.b Constructiveness and 5.c Objectivity). Finally, for an

item (4.d Data availability) K was equal to 1 (Table 20).
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Fig. 12. Comparison of before-after ARCADIA overall scores between raters on a
subsample of 30 peer review reports

In the figure, a dot corresponds to the ARCADIA overall score of a peer review report. Each line connects the before-

after ARCADIA overall scores of the same peer review report. In some cases, the same ARCADIA overall score
corresponds to various peer review reports and therefore multiple lines start from a single dot.
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Table 20. Test-retest reliability tested on a subsample of 30 peer review reports assessed
by 2 raters

ARCADIA items Cohen’s Kappa Weighted Cohen’s Kappa
X) (Kw)

Item1.a Contribution 0.41 0.41
Item1.b Relevant literature 0.08 0.17
Item 2.a Study methods 0.29 0.42
Item 2.b Statistical methods 0.68 0.64
Item 3.a Study conclusions 0.55 0.59
Item 3.b Study limitations 0.53 0.59
Item 3.c Applicability and -0.03 0.02
generalizability

Item 4.a Study protocol 0.00 0.00
Item 4.b Reporting 0.14 0.14
Item 4.c Presentation and organization 0.62 0.62
Item 4.d Data availability 1.00 1.00
Item 5.a Clarity 0.08 0.08
Item 5.b Constructiveness 0.08 0.08
Item 5.c Objectivity 0.04 0.04

Phase I1. Practicability, inter-rater reliability and construct validity

Survey participants

Between February 4, and March 9, 2020, 151 participants were contacted to participate in the
study. Of the 57 (38%) participants who gave their consent, 48 (32%) completed the survey by
assessing the peer review report using both the subjective scale and the ARCADIA tool. A total
number of 35 (23%) participants responded to the eight questions related to the demographic

characteristics.

Participants were mostly male (24/35, 68.9%) with a PhD degree (22/35, 63%) and their ages
were equally distributed across ranges. Most of them were located in Europe (21/35, 60%) with
more than 20 years of work experience as authors and/or editors in the biomedical field (15/35,
43%). The majority of them (28/35, 80%) used to review six or more manuscripts per year.
Moreover, they mainly used to publish 10 or more than 10 (13/35, 37.1%) or two or less than
two (11/35, 31.4%) articles per year. 65.7% of the participants had never received training on

how to peer review a manuscript (Table 21).

&3



Assessment of the peer review reports

The same randomly selected peer review report was assigned to two participants, which entered
the survey successively. A total number of 48 survey participants assessed 30 peer review
reports: 18 were assessed by two participants, while 12 by only one person because of the drop
out of some participants during the study. Figure 14 shows the total number of ‘Yes’, ‘No’ and
‘NA’ responses for each item. As we found in Phase I, the items were mainly assessed as ‘Yes’
and ‘No’, except for the item 4.a Study protocol and item 4.d Data availability, which were

frequently assessed as ‘NA”’.

The global mean (SD) for the ARCADIA overall quality scores and overall scores with a

subjective scale was 51.3 (22.1) and 65.1 (22.3), respectively.
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Fig. 13. Assessment of each ARCADIA item by survey participants

The y-axis indicates the number of survey participants.
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Table 21. Participants’ characteristics

Characteristics Total (N=48)
Sex N=35§
Female 10 (28.6%)
Male 24 (68.6%)
Other 1 (2.8%)
Age N=35§

<40 10 (28.6%)
40-49 5(14.2%)
50-59 10 (28.6%)
>60 10 (28.6%)
Education N=35
Bachelor Degree 0 (0.0%)
Master Degree 1(2.8%)
PhD 22 (63%)
M.D. or equivalent 10 (28.6%)
Prefer not to answer 1(2.8%)
Other 1 (2.8%)
Location N=35
Europe 21 (60.0%)
North America 9 (25.7%)
South America 3 (8.6%)
Africa 0 (0.0%)
Asia 0 (0.0%)
Australia 2 (5.7%)
Number of years of experience N=35

<=5 years 4 (11.4%)
6-10 years 6 (17.1%)
11-15 years 3 (8.6%)
16-20 years 7 (20.0%)
>20 years 15 (42.9%)
Number of peer reviews per year N=35

<=2 4 (11.4%)
3-5 3 (8.6%)
>=6 28 (80%)
Number of publications per year N=35

<=2 11 (31.4%)
3-5 8 (22.9%)
6-9 3 (8.6%)
>=10 13 (37.1%)
Training in peer review N=35§

Yes 12 (34.3%)
No 23 (65.7%)
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We illustrated the five ARCADIA domains mean scores and overall score with a subjective scale
(for definitions see Table 14) for each of the 30 reports to compare the quality assessments
realized by the two raters (Figure 15). Overall, we found that the assessments were quite
diverse: some peer review reports were assessed in a similar way (e.g., report ‘43B’ and report

‘24A”), while for others, the assessments carried out by the raters were very distinct (e.g., report

‘1068(low)’ and report ‘908(low)’).
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Fig. 14. Comparison of ARCADIA domain mean scores and overall score with a subjective
scale between raters

d1= ARCADIA domain 1; d2= ARCADIA domain 2; d3= ARCADIA domain 3; d4= ARCADIA domain 4;
d5=ARCADIA domain 5; sub=overall score with a subjective scale

Practicability

Time to complete the quality assessment

Out of 48, 47 (98%) participants reported the time spent to complete the assessment using
ARCADIA. The average time was 5.44 minutes (SD=3.15) per report with values ranging from

2.00 (min) to 15.00 (max) minutes.
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Participant’s feedback

A total number of 32 participants (67%) made some comments on whether they believed any
ARCADIA items needed revising and if so, how they may be improved. Based on the coding of
the comments, we identified three main themes they addressed: 1) ARCADIA items, 2)
ARCADIA tool and, 3) Missing items (Fig. 16). The code including more comments from the
survey participants (8/32, 25%) was ‘Response Type’ (in bold in Fig.16). All 32 comments are

reported in Appendix 11 and the entire codebook is found in Appendix 12.

ARCADIA items
Out of 32, 24 participants (75%) made some comments on how to improve the items
encompassed in the ARCADIA tool. Particularly, they suggested improving the wording of ten
items (la.Contribution, 1b.Relevant literature, 2b.Statistical methods, 3b.Study limitations,
4a.Study protocol, 4b.Reporting, 4d.Data availability, 5a.Clarity, 5b.Constructiveness and
5¢.Objectivity). In addition, they indicated three items as double-barrelled questions (3a. Study
conclusions, 4b.Reporting and 4c.Presentation and organization) and, therefore they
recommended splitting them into two separate questions.

1a. Contribution (n=1) Clear recommendation (n=1)

1b. Relevant literature (n=1) Applicability of the tool (n=2)
Journal suitability (n=2)

General comment on the
study (n=1)

2b. Statistical methods (n=2)
Plagiarism (n=1)

Related to instructions for

3a. Study conclusions (n=1)
peer reviewers (n=1)

3b. Study limitations (n=1) Reviewer expertise (n=1)
Structure of the review (n=1)
Summary of S&W (n=1)

Summary of the paper (n=1)

Relevance of the tool (n=1)
Structure of the tool (n=1)

Subjective interpretation
(n=1)
Too concise items (n=2)

4a. Study protocol (n=3)
4b. Reporting (n=5)

4c. Presentation and
organization (n=5)

4d. Data availability (n=4)
Sa. Clarity (n=2)

5b. Constructiveness (n=4)

a
g
=
a
<
O
&
<

vARCADIA tool
vMISSING ITEMS

Sc. Objectivity (n=3)

Fig. 15. Survey participants’ feedback on ARCADIA

The number of comments included in each code is reported in brackets.
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ARCADIA tool
Out of 32, 15 participants (47%) made some comments especially related to the tool.
Particularly, the majority of participants (8/15, 53%) found the dichotomization of the response
(‘Yes’ or ‘No’) not adequate for the tool since “many items are PARTLY answered by the
reviewer”. In addition, they suggested that “a reviewer could mention an item but do a terrible

job at reviewing/giving feedback on the item”.

Missing items
Some participants (5/32, 16%) suggested seven items, which should be included in the tool:
1. Clear recommendations for manuscript improvement; 2. General comment on the study, 3.
Plagiarism, 4. Reviewer expertise, 5. Structure of the peer review report, 6. Summary of

strengths and weaknesses of the paper, 7. General summary of the paper.

Inter-rater reliability (assessment 11)

We found that the agreement between ARCADIA overall quality scores of the same rater using
the same report was good (ICC=0.75); while the correlation of scores from any rater (regardless
of which report they assessed) and also the correlation of scores for any report (regardless of the
rater assessing the report) were moderate (ICC=0.59) and poor (0.15), respectively. By adjusting
the LMM for the length of the peer review reports (i.e., the number of words used in a peer
review report), the intra-class correlation slightly decreased. Finally, a statistically significant

difference was found among ARCADIA overall quality scores (Table 22).
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Table 22. Effect of ‘Rater’, ‘Report’ and ‘Words’ on the assessment of peer review report

quality in Phase II

Inter-rater reliability
Unadjusted model

Inter-rater reliability
Adjusted model

Fixed effect

Estimate (SE) 95%CI
Intercept 0.626 (0.036) [0.552, 0.699]
ARCADIA score -0.130 (0.025) [-0.181, -0.079]
Words - -
Random effect

Variance I1CC 1CcC?
Rater 0.0362 0.59

0.75

Report 0.0094 0.15
Residual 0.0154 - -

Estimate (SE)
0.540 (0.063)

-0.129 (0.025)

1.4:10 (8.0:107)

Variance
0.0357
0.0074

0.0155

95%CI
[0.411, 0.669]

[-0.180, -0.079]

[-4:107,3.1-10™]

ICC ICcC?
0.61

0.74
0.13

* Global ICC

Fleiss’s Kappa values varied between -0.33 and 0.55 across items (Table 23). In particular, for

nine items (l.a Contribution, 1.b Relevant literature, 2.b Statistical methods, 3.b Study

limitation, 4.a Study protocol, 4.b Reporting, 5.a Clarity, 5.b Constructiveness and 5.c

Objectivity) K values were positive; while for four items (2.a Study methods, 3.c Applicability

and generalizability, 4.c Presentation and organization and 4.d Data availability) the inter-rater

reliability was negative. Finally, only one item (3.a. Study conclusion) showed a value equal to

0, meaning that the agreement between raters was no better than what would be obtained by

chance.
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Table 23. Inter-rater reliability tested on 18 peer review reports assessed by 2 raters

ARCADIA items Fleiss’s Kappa
Item1.a Contribution 0.39
Item1.b Relevant literature 0.33
Item 2.a Study methods -0.33
Item 2.b Statistical methods 0.55
Item 3.a Study conclusions 0.00
Item 3.b Study limitations 0.20
Item 3.c Applicability and generalizability -0.17
Item 4.a Study protocol 0.26
Item 4.b Reporting 0.09
Item 4.c Presentation and organization -0.32
Item 4.d Data availability -0.09
Item 5.a Clarity 0.36
Item 5.b Constructiveness 0.26
Item 5.c Objectivity 0.08

Internal construct validity

Principal Component Analysis (PCA)

We described the first two principal components because among all, these dimensions better
explained the data variability. Particularly, these components (PC1 and PC2) accounted for
63.3% of cumulative variability (Figure 17). PC1 was positively correlated to all ARCADIA
domain scores and also to the overall quality score with a subjective scale (or variables), and it
showed correlations higher than 0.4 —which is the figure commonly used as a threshold
reference for factor loadings — for 5 out of 6 variables (Table 24). Particularly, PCI
distinguishes the peer review reports according to their quality: reports, which were generally
rated higher, were situated on the right of the factorial plan, while those which were rated lower
were on the left side (Figure 18). The second principal component (PC2) explained the 20.8% of
the data variation. PC2 differentiated the peer review reports according to their journal’s origin:
reports, which were from The BMJ, were mostly situated on the upper part of the factorial plan,
while those from BMJ Open were on the lower side. No difference was found between peer

review reports associated with accepted or rejected manuscripts.
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PCA graph of variables
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Dim 2 (20.80%)

1.0 0.5 0.0 0.5 1.0
Dim 1 (42.54%)

Fig. 16. Principal component analysis (PCA) of variables (i.e., ARCADIA domain scores
and overall quality score with a subjective scale)

doml= ARCADIA domain 1; dom2= ARCADIA domain 2; dom3= ARCADIA domain 3; dom4= ARCADIA
domain 4; dom5=ARCADIA domain 5; sub=overall score with a subjective scale
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Fig. 17. Principal component analysis (PCA) of individuals (i.e., peer review reports)

In addition, we found that the five ARCADIA domains were not supported, since the variables,
corresponding to each domain, were not clearly distinct in the factorial plan (Fig. 17). In

particular, ARCADIA domain 3 (i.e., ‘Interpretation and discussion of the study results’) and

91



ARCADIA domain 4 (i.e., ‘Reporting and transparency of the manuscript’) were linked together
as well as ARCADIA domain 2 (i.e., ‘Robustness of the study methods’) and ARCADIA
domain 5 (i.e., ‘Characteristics of the peer reviewer’s comments’). Contrary to the other
domains, ARCADIA domain 1 (i.e., ‘Importance of the study’) was clearly separated from the

rest of the variables.

Table 24. Factor loadings

Score PC1 PC2
Doml 0.270 0.856
Dom?2 0.705 -0.272
Dom3 0.693 0.358
Dom4 0.458 0.311
Dom5 0.718 -0.449
Sub 0.881 -0.122

doml= ARCADIA domain 1; dom2= ARCADIA domain 2; dom3= ARCADIA domain 3; dom4= ARCADIA
domain 4; dom5=ARCADIA domain 5; sub=overall score with a subjective scale

Multiple Correspondence Analysis (MCA)
The first two dimensions better explained the data variability, even though accounted for
relatively small percentages of variances. These dimensions accounted for 27.55% of the
cumulative variability. The other dimensions contributed gradually with small increments.
Similarly to the results obtained with PCA, the dimension 1 distinguishes the ARCADIA items
according to their quality: items which were rated as “Yes’ were situated on the right of the
factorial plan, while those which were rated as ‘No’ were on the left side. The items rated as
‘NA’ were furthest away from the origin of the figure corresponding to the centroid of each

variable (Figure 19).
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Fig. 18. Correspondence Analysis of variables (i.e. three response categories -*Yes’, ‘No’
and ‘NA’- for each ARCADIA items)

Items assessed as “Yes’ are in green, items assessed as ‘No’ in red and items assessed as ‘NA’ in black.

External construct validity

Overall, we found strong positive correlations between the ARCADIA overall quality score and

the mean averaged total RQI score (r=0.57) and overall quality score with a subjective scale

(r=0.72).
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DISCUSSION

ARCADIA was validated by a heterogeneous sample of both biomedical editors and authors
using a sample of peer review reports from two different biomedical journals (i.e., The BMJ and
BMJ Open). Field-testing demonstrated that the psychometric properties of ARCADIA are not

entirely satisfactory.

The present validation study also has some limitations. We used only peer review reports made
during the first round of peer review. Only 32% of individuals, who previously agreed to take in
the validation of ARCADIA, actually participated in the study. Furthermore, we conducted the
survey electronically and it may appear daunting and demanding to the participants and for this
reason, some of the participants dropped out during the study. In addition, although the tool was
used by a heterogeneous sample of biomedical editors and authors, the testing was confined to

only two general biomedical journals.

CONCLUSIONS

Results from this study show that the psychometric properties of ARCADIA are not entirely
satisfactory. These results should be used to inform a new version of the ARCADIA tool which
it should be validated in a real-editorial setting. To ensure generalizability of validity and
reliability, it is also necessary to apply ARCADIA to different types of journals, such as
specialty journals, including peer review reports associated with manuscripts with diverse study

designs.
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CHAPTER 5. GENERAL DISCUSSION
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This PhD thesis reports the development and validation of a new tool for assessing the quality

of peer review reports applicable to all biomedical research.

As a starting point for the development of a new tool, we performed a comprehensive review to
identify the tools used in biomedical research for assessing the quality of peer review reports
(Chapter 2). We identified 24 tools from both the medical literature and an internet search: 23
scales and 1 checklist. One out of four tools consisted of a single item that simply asked the
evaluator for a direct assessment of the peer review report’s ‘overall quality’. The remaining
tools had between 4 to 26 items in which the overall quality was assessed as the sum of all

items, their mean, or as a summary score.

Since the identified tools did not provide a definition of overall quality, these instruments
consisted exclusively of a subjective quality assessment by the evaluators. Moreover, we found
that only one study reported a rigorous development process of the tool, although it included a
very limited number of people. This is of concern because it means that the identified tools
were, in fact, not suitable to assess the quality of a peer review report, particularly because they
lack a focused theoretical basis. We found 10 tools that were evaluated for validity and
reliability; in particular, criterion validity was not assessed for any tool. Most of the scales with
more than one item resulted in a summary score. These scales did not consider how items could

be weighted differently.

Although commonly used, scales are controversial tools in assessing quality primarily because
using a score “in summarization weights” would cause a biased estimation of the measured
object (118). It is not clear how weights should be assigned to each item of the scale (58). Thus
different weightings would produce different scales, which could provide varying quality

assessments of an individual study (119).
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In our methodological systematic review, we found only one checklist. However, it was neither
rigorously developed nor validated and therefore we could not consider it adequate for assessing
peer review quality. We believe that checklists may be a more appropriate means for assessing
quality because they do not present an overall score, meaning they do not require a weight for

the items.

It is necessary to clearly define what the tool measures. For example, the Risk of Bias (RoB)
tool (120) has a clear aim (i.e., to assess trial conduct and not reporting), and it provides a
detailed definition of each domain in the tool, including support for judgment. Furthermore, it
was developed with transparent procedures, including wide consultation and review of the
empirical evidence. Bias and uncertainty can arise when using tools that are not evidence-based,
rigorously developed, validated and reliable; and this is particularly true for tools that are used
for evaluating interventions aimed at improving the peer review process in RCTs, thus affecting

how trial results are interpreted.

We found that most of the items included in the different tools did not cover the scientific
aspects of a peer review report nor were constrained to biomedical research. Surprisingly, few
tools included an item related to the methods used in the study, and only one inquired about the

statistical methods.

In line with a previous study published in 1990 (69), we believe that the quality components
found across all tools could be evaluated according to the perspective of either an editor or
author, specifically by taking into account the different yet complementary uses of a peer review
report (i.e., “to help editors make an informed and unbiased decision about the manuscripts’

outcome and, authors improve the quality of the submitted manuscript”).

As a second step to develop the tool, we investigated the perspectives of biomedical editors and
authors towards the quality of peer review reports by conducting an international online survey
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(Chapter 3). We also included patient editors as survey participants as their involvement in the
peer review process can further ensure that research manuscripts are relevant and appropriate to

end-users (121).

We recruited a large sample of biomedical editors and authors with varying experience and
backgrounds. We found the percentage of female participants who took part in the survey to be
low (129/399, 32.3%). This is in line with evidence showing that gender equity in academic
medicine careers remains far behind (122). Moreover, we recruited corresponding authors (who
are usually first or last authors) from the top 30-biomedical journals. Evidence also shows that
women are underrepresented as first or last authors among biomedical journals with high

Journal Impact Factors (123,124).

Based on a comprehensive systematic review and the empirical data of a large and
heterogeneous sample of biomedical editors and authors, we developed the ARCADIA
(Assessment of Review reports with a Checklist Available to eDItors and Authors) tool. It is a
checklist, simple to use and applicable to any biomedical field and it consists of five domains

covering 14 items, each of which is phrased as a question.

‘Quality’ is a multidimensional and amorphous notion, which is difficult (and probably
impossible, as demonstrated by Robert M. Pirsig’s story) to define. Robert M. Pirsig wrote in
his book ‘Zen and the Art of Motorcycle Maintenance’: “But even though Quality cannot be

defined, you know what Quality is!”

We believe that journal editors and authors could generally recognize a high-quality peer view
report, but then they struggle to define its ‘quality’. As we found in our methodological
systematic review, the concepts evaluated by the identified tools vary widely (54). Despite the
difficulties to define this amorphous concept, our research contributes defining it for the first

time taking into account the perspectives of 446 biomedical editors and authors.
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We operationally defined peer review report quality assessed by ARCADIA as: “the extent to
which a peer review report helps, first editors make an informed and unbiased decision about
the manuscripts’ outcome and, second, authors improve the quality of the submitted

manuscript’”.

Given our awareness that the quality as a whole cannot be objectively grasped because it would
necessarily need to include specific expertise in each particular manuscript content area, we

aimed to develop a proxy measure.

We regarded content areas covered by the peer review report as an aspect of quality that may be
considered common across the spectrum of biomedical peer review reports. We are aware that
this is admittedly a superficial level of defining quality, but we do believe that generally, peer
review reports that cover more content areas can be considered of higher quality. That is not to
say that there may not be opposite cases such as extensive review where the peer reviewer got
something wrong or a review addressing a single but vital issue. There may well be such cases,

but in large, we would still expect more complete reviews to reflect higher quality.

ARCADIA as a checklist, provides a list of 14 items, to “help editors make an informed and
unbiased decision about the manuscripts' outcome and, authors improve the quality of the
submitted manuscript”. Therefore, the tool does not ask the user to rate the quality of a peer
review report, but to assess if the reviewer appropriately comments on the key aspects of a

manuscript.

This tool could be used by editors from any biomedical journal to evaluate the reviewer’s work.
In addition, authors, commonly acting also as researchers and/or peer reviewers, could use it to
improve their peer review reports (e.g, in training programme) and also as an outcome to

evaluate interventions to improve the peer review process (e.g, in RCTs).
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Findings from the field-testing of ARCADIA (Chapter 4) show that the internal consistency
(global Cronbach alpha 0.58) was below the widely used criterion of 0.70. Moreover, the item-
total correlations ranged from 0.00 to 0.59, indicating that the items contribute differently to the
underlying construct of the tool. These results also show that equal weights cannot be applied to

all items within the tool.

The inter-rater and test-retest reliability of the ARCADIA overall quality score was moderate
with ICC values ranging from 0.57 to 0.75. In addition, we found that ARCADIA overall quality
scores from any rater were mostly correlated regardless of which report they assessed
(ICC=0.59), while the ARCADIA overall quality scores for any peer review report were quite

uncorrelated regardless of who assessed it (ICC=0.15).

We found no improvements in ICC when adjusting the model with the word length of peer
review reports (i.e., the number of words used in a peer review report). Particularly, in phase I,
we found that the ICC decreased (ICC=0.34) compared to the ICC obtained using an unadjusted
model (ICC=0.57). These results showed that the number of words in a report affected the
assessment of its quality, meaning that the raters evaluated differently the quality of peer review

reports characterized by diverse words length.

Moreover, we found that the difference in length among peer review reports used in phase [ was
statistically significant (95%CI 0.35 to 0.49) compared to those used in phase II (95%CI -0.04
to 0.31). This result may be due to the different sample of peer review reports used in the two
phases. Particularly, in phase I, we included only peer review reports from BMJ Open, while in
phase II, from both BMJ Open and The BMJ. Peer review reports from The BMJ were part of a
trial on the effect of the training in quality of peer review published in 2004 (51). The peer
reviewers of these reports were aware of being part of a trial and consequently, they may have

overperformed by writing longer reviews.
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In addition, in phase II, we selected only those BMJ Open reports with more than 150 words.
This decision was made because the length was greatly different across BMJ Open reports. By
selecting peer review reports with more than 150 words, all survey participants were given a

similar workload when assessing the report.

We found that the values of Cohen’s kappa varied greatly across items. The use of Cohen’s
kappa is a matter of debate. In particular, it has been shown that ‘prevalence’ is one of the two
paradoxes, which jeopardised the use of Cohen’s kappa as a measure to assess the reliability of
a tool. ‘Prevalence’ refers to the relative numbers in ‘Yes’ and ‘No’ categories (90). It has been
shown by Cicchetti and Feinstein that although the agreement of the two raters is high, kappa
can result in a low value (125). This is due to the fact that the “maximum value occurs when the
prevalence is 50%, and decreases rapidly as the ratio deviates from a 50:50 split” (90). The
‘prevalence’ paradox occurred with two ARCADIA items, i.e., 4.a Study protocol and 4.d Data
availability. These two items were mainly assessed as ‘NA’ due to the fact that information
about the availability of study protocols and/or data and materials was not accessible to the
raters. Although the raters mostly agreed in assessing these items as ‘NA’, Cohen’s kappa
resulted in a low value. Moreover, we found that the Fleiss Kappa varied greatly across items
with values ranging from -0.33 and 0.55. This result may be due to the small sample size of

reports assessed in phase II (n=18).

The distribution of the ARCADIA overall quality scores showed evidence of a slight floor effect
since most of the scores were situated on the bottom part of the scale. In addition, the majority
of participants who gave feedback on the tool (8/15, 53%) found that the dichotomization of the
responses was not adequate since “many of these questions could have partial answers”.
Similarly to the RQI (79), ARCADIA does not assess “the degree to which the content of
reviewer's comments is accurate” or complete, but it presents a list of quality items that should
be commented on in a peer review report to help editors make an informed and unbiased
decision about the manuscript's outcome and, authors improve the quality of the submitted
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manuscript. Therefore, the ARCADIA’s user considers whether the peer reviewer’s comment

related to a specific item assists her/him by simply ticking ‘Yes’ or ‘No’ in the checklist.

A few participants suggested incorporating new items. We believe that the seven items
suggested by five participants (5/48, 11%) are not key elements that should be commented on in
a peer review report. In addition, some of them could be incorporated into already existing items

by expanding their explanations.

The internal and external construct validity was satisfactory showing that the tool measured a
single construct (i.e., the quality of peer review reports) and the ARCADIA overall quality score
was positively correlated to other external instruments’ summary scores (i.e., mean averaged
total RQI score and average quality score with a subjective scale). However, findings from

PCA also show that the five ARCADIA domains were not entirely supported.

Implications

This thesis makes a significant contribution to improving the efficiency and transparency of the
peer review process by developing and evaluating a new tool for assessing peer review report
quality in biomedical research. A more efficient and transparent peer review process is strongly
needed in biomedical research as it will help prevent research misconduct and improve research

integrity and study reproducibility.

Future research

The first version of ARCADIA presents unsatisfactory psychometric properties. Results from
this PhD thesis should inform a new version of the instrument. Moreover, the new version
should be developed online to be more accessible, user-friendly, and publicly available to all

users.
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As suggested by survey participants (24/32, 75%), the wording of some items, as well as their
definitions reported in the ‘ARCADIA items explanation’ document, should be improved.
Moreover, those items, identified as missing by the survey participants, should be incorporated
into already existing items by expanding their explanations. Clearer instructions on how to use
ARCADIA and on the meaning of its items may improve the acceptability and practicability of

the tool.

Three items were identified as double-barrelled questions. A double-barrelled item is defined as
“one that askes two or more questions at the same time, each of which can be answered

differently” (88). We should therefore consider splitting these items into separate questions.

In addition, the majority of comments by the survey participants were about the dichotomization
of the responses, which was considered not adequate for the tool. We should therefore consider

investigating whether alternative response options are more appropriate for use of ARCADIA.

Finally, ARCADIA should be validated in a real-editorial setting using peer review reports
associated with manuscripts with diverse study designs and from different types of biomedical

journals.

General conclusions

The peer review process is the cornerstone of biomedical research. Low-quality biomedical
research implies a tremendous waste of resources and explicitly affects patients’ lives. This PhD
project contributes to develop and validate ARCADIA, a new tool for assessing peer review
report in biomedical research. We found that multiple tools have been used to assess peer
review report quality, but none of them reported a definition of quality. In addition, the
development and the validation process of those tools was unclear and the concepts evaluated
by these tools vary widely. We developed ARCADIA, which constitutes the first tool that has

been systematically developed to assess the quality of peer review reports and its development
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is based on a large and diverse sample of biomedical editors and authors. In addition, it is the
first tool, which provides an operational definition of the quality of peer review reports in
biomedical research. The psychometric testing shows that improvements to ARCADIA should
be pursued to create a new version that it can be recommended for routine use and in the study

of peer review.
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ARTICLES

Superchi C, Gonzalez JA, Sola I, Cobo E, Hren D, Boutron I. Tools used to assess the quality
of peer review reports: a methodological systematic review. BMC Med Res Methodol.
2019;19(1):48. doi:10.1186/s12874-019-0688-x.

Superchi C, Hren D, Blanco D, Rius R, Recchioni A, Boutron I, Gonzalez JA. Development of

ARCADIA: a tool for assessing the quality of peer-review reports in biomedical research. BMJ
Open 2020;0:¢035604. doi:10.1136/bmjopen-2019-035604
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OTHER PUBLICATIONS
Other papers published during the PhD programme:

Vo T-T, Superchi C, Boutron I, Vansteelandt S. The conduct and reporting of mediation
analysis in recently published randomized controlled trials: results from a methodological
systematic review. Journal of Clinical Epidemiology. 2019 Oct;117:78-88. doi:
10.1016/j.jclinepi.2019.10.001

Nguyen VT, Superchi C, Boutron 1. 2-Year outcome from two parallel randomized controlled
trials. Reporting considerations. Osteoarthritis and Cartilage. 2019 Mar;27(3):e3—4. doi:
10.1016/j.joca.2018.10.015

Kujinga P, Borgonjen-van den Berg KJ, Superchi C, ten Hove HJ, Onyango EO, Andang’o P,
et al. Combining food-based dietary recommendations using Optifood with zinc fortified water
potentially improves nutrient adequacy among 4- to 6-year-old children in Kisumu West
district, Kenya. Maternal & Child Nutrition. 2017 Sep;14(2):¢12515. doi: 10.1111/mcn.12515

Martinez Garcia L, Pardo-Hernandez H, Nifio de Guzman E, Superchi C, Ballesteros M,
McFarlane E, et al. Development of a prioritisation tool for the updating of clinical guideline
questions: the UpPriority Tool protocol. BMJ Open. 2017 Aug;7(8):e017226.doi:
10.1136/bmjopen-2017-017226

Martinez Garcia L, Pardo-Hernandez H, Superchi C, Nifio de Guzman E, Ballesteros M,
Ibargoyen Roteta N, et al. Methodological systematic review identifies major limitations in
prioritization processes for updating. Journal of Clinical Epidemiology.2017 Jun;86:11-24. doi:
10.1016/j.jclinepi.2017.05.008
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SCIENTIFIC PORTFOLIO

Conferences

Oral presentations

o 2" PEERE International Conference on Peer Review, 29 September-1 October 2020,
Valencia, Spain

* 16™ Mediterranean Editors and Translators Meeting (METM), 26-28 September 2019,
Split, Croatia

» 4" BIOSTATNET General Meeting, 25-26 January 2019, Santiago, Spain

+ 3" Conference for Young Researchers of the Spanish Society of Biostatistics, 18-19

January 2018, Bilbao, Spain

Posters
* MiRoR Conference on Meta-Research For Transforming Clinical Research, 25
November 2019, Paris, France

* 1" PEERE International Conference on Peer Review, 7-9 March 2018, Roma, Italy

Others

*  PUBMET 5™ Conference on Scholarly Publishing in the Context of Open Science, 20-
21 September 2018, Zadar, Croatia

» 8" International Congress on Peer Review and Scientific Publication, 10-12 September
2017, Chicago, USA

» 38" Annual Conference of the International Society for Clinical Biostatistics, 9-13 July

2017, Vigo, Spain

Training Courses
¢ XII Summer School in Statistics and Operations Research, How to create an application

with Shiny, 25-29 June 2018, Barcelona, Spain
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* PEERE Training School on Peer Review, 15-17 May 2018, Split, Croatia

¢ XI Summer School in Statistics and Operations Research, Design aspects of
individually randomised trials, cluster randomised trials and stepped wedge designs, 4-7
July 2017, Barcelona, Spain

¢ XI Summer School in Statistics and Operations Research, Data Science con R:

Tidyverse, 3-7 July 2017, Barcelona, Spain

Peer reviewer
e Medicina Clinica

*  BMJ Open

MiRoR Newsletter and journal clubs

* Interview to John Iloannidis (MiRoR newsletter [November 2017]) available at
https://www.youtube.com/watch?v=5wD4aSA2JLI

* Letter to the editor published in the Osteoarthritis and Cartilage journal (MiRoR journal
club [June 2018])

o Nguyen VT, Superchi C, Boutron I. 2-Year outcome from two parallel
randomized controlled trials. Reporting considerations. Osteoarthritis and

Cartilage. 2019 Mar;27(3):e3—4

¢ Publication in the Journal of Clinical Epidemiology (MiRoR journal club [January
2019])

o Vo T-T, Superchi C, Boutron I, Vansteelandt S. The conduct and reporting of
mediation analysis in recently published randomized controlled trials: results
from a methodological systematic review. Journal of Clinical Epidemiology.

2019 Oct;117:78-88.
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Secondments
* Visiting Researcher at French Cochrane Centre, Paris, France, April-June 2019
* Visiting Researcher at University of Split, Split, Croatia, September-December 2018
* Visiting Researcher at Centre for Statistics in Medicine (CSM) and EQUATOR

Network Centre, Oxford, United Kingdom, February-April 2018
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Appendix 1. Search strategies

Pubmed (n1=2474) (last search: October 27, 2017)

(“Peer Review, Research/methods”’[Majr] OR “Peer Review, Research/standards”[Majr] OR
“Peer Review /methods”’[Majr] OR “Peer Review /standards”’[Majr] OR peer review*[tiab])
AND (manuscript*[tiab] OR article*[tiab] OR publication*[tiab] OR report [tiab] OR reports
[tiab] OR submission*[tiab] OR review*[tiab]) AND (“Quality Control”’[Mesh] OR quality [ti]
OR wvalidity [ti] OR measure*[ti] OR instrument*[ti] OR scale*[ti] OR score*[ti] OR
assessment*[ti] OR apprais*[ti] OR tool [ti])

Cochrane Library (n=340) (last search: October 27, 2017)
ID Search

#1 MeSH descriptor: [Peer Review, Research] explode all trees and with qualifier(s):
[Methods - MT]

#2 MeSH descriptor: [Peer Review, Research] explode all trees and with qualifier(s):
[Standards - ST]

#3 MeSH descriptor: [Peer Review] explode all trees and with qualifier(s): [Methods - MT]

#4 MeSH descriptor: [Peer Review] explode all trees and with qualifier(s): [Standards -
ST]

#5 "peer review*":ti,ab,kw (Word variations have been searched)
#6 #1 or #2 or #3 or #4 or #5

#7 "manuscript*":ti,ab,kw (Word variations have been searched)
#8 "article*":ti,ab,kw (Word variations have been searched)

#9 "publication*":ti,ab,kw (Word variations have been searched)
#10 "report":ti,ab,kw (Word variations have been searched)

#11 reports:ti,ab,kw (Word variations have been searched)

#12 "submission*":ti,ab,kw (Word variations have been searched)
#13 "review*":ti,ab,kw (Word variations have been searched)

#14 #7 or #8 or #9 or #10 or #11 or #12 or #13

#15 MeSH descriptor: [Quality Control] explode all trees
#16  "quality":ti (Word variations have been searched)
#17 "validity":ti (Word variations have been searched)

#18 "measure*":ti (Word variations have been searched)
#19 "instrument*":ti (Word variations have been searched)
#20 "scale*":ti (Word variations have been searched)

#21 "score*":ti (Word variations have been searched)

#22 "assessment*":ti (Word variations have been searched)
#23 "apprais*":ti (Word variations have been searched)
#24 "tool":ti (Word variations have been searched)

#25 #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or #24
#26 #6 and #14 and #25

EMBASE (n=3698) (last search: October 27, 2017)

('peer review'/exp OR 'peer review*) AND (‘methodology'/exp OR 'research'/exp OR
'standards'/exp) AND (manuscript®:ab,ti OR article*:ab,ti OR publication*:ab,ti OR report:ab,ti
OR reports:ab,ti OR submission*:ab,ti OR review*:ab,ti) AND ('quality control/exp OR
quality:ti OR wvalidity:ti OR measure*:ti OR instrument*:ti OR scale*:ti OR score*:ti OR
assessment*:ti OR apprais*:ti OR tool:ti) AND [embase]/lim
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Google® Search (last search: October 20, 2017)

It was conducted using the following terms: peer review, report and quality. The first 200 links
were investigated.
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Appendix 4. Classification of peer review report quality components

Peer Review Report Quality Components

N. of
tools

1. Relevance of the study

* Did the reviewer discuss the importance of the research question? (1,2)

* Importance of question: Did the reviewer pay appropriate attention to
the importance of the research question? (3)

* Did the reviewer give appropriate attention to the importance of the
question? (4)

¢ Usefulness of the study (5)

* How well the review addressed the clinical or research importance of
the study? (6)

* Discussion: measures the merit of identifying and discussing the
importance, implications or improvements of the research (7)

¢ Theoretical framework (8,9)

* Literature review/ references (8,9)

2. Originality of the study
* Did the reviewer discuss the originality of the paper? (1,2)
*  Problem statement/originality (8,9)

*  Originality of manuscripts;(5)

3. Interpretation of the results
* Did the reviewer comment on the author’s interpretation of the
results? (1,2)

¢  The reviewer commented accurately and productively on the quality
of the author’s interpretation of the data, including acknowledgment
of the data's limitations. (10)

* Discussion/ Interpretation of results (8,9)
¢ Interpretation of results.(5)

4. Strengths and weaknesses of the study

4.1 General
¢ Comments enhance the merits and relevance of the work (11)
¢  Strong and weak points (5)
* How well it identified the study’s strengths and weaknesses? (6)

*  Merits: measures how accurate and justified the review is in identifying
manuscript strengths (7)

*  Critique: measures how accurate the and justified the review is in
identifying manuscript weaknesses (7)

*  Shortcomings identified (12)

* Target key issues: Did the reviewer concisely identify the key issues
that either make or break the manuscript (from the editor's perspective)?
3)

* Did the reviewer target key issues? (4)
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4.2 Methods

Did the reviewer clearly identify the strengths and weaknesses of the
methods (study design, data collection and data analysis)? (1,2)

The reviewer identified and commented on major strengths and
weaknesses of study design and methods. (10)

Methods: Did the reviewers clearly identify the strengths and
weaknesses of the a. study design; b. data collection and c. data
analysis (3)

Did the reviewer clearly identify strengths and weaknesses in the
study’s methods? (4)

Design/methods (8,9)

Statistical methods

Persons (9)

Occasions (9)

Variables and measurement (9)
Procedure (9)

Data quality (9)
Model/estimator/assumptions (9)
Confidence intervals/p-values/overall fit (9)
Statistical interpretation (9)
Tables (9)

Graphs (9)

5. Presentation and organization of the manuscript

Did the reviewer make specific useful comments on the writing,
organisation, tables and figures of the manuscript? (1,2)

The reviewer commented on mayor strengths and weaknesses of the
manuscript as a written communication, independent of the design,
methods, results, and interpretation of the study.(10)

Presentation: Are there any constructive suggestions on improvement of
a. writing; b. data presentation and c. interpretation (3)

Did the reviewer make a constructive comments about the quality of
writing and presentation of data? (4)

Data analysis/Presentation (8,9)

Organization/writing (8,9)

Tables and figures (5)

6. Structure of reviewer’s comments

Sophisticated detailed comments to the author by section with line and
page references (11)

Concise well-organized comments to the editor (11)

Section-by-section review (13)

Structure (14)
Consistent with journal’s review criteria (12)

7. Characteristics of reviewers’ comments
7.1 Clarity

Clear (8,9)

How clear was this review? The review was easily read and interpreted
by the editor and authors. (17)
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7.2 Constructiveness

Were the reviewer’s comments constructive? (1,2)

The reviewer’s comments to author were constructive and
professional. (10)

Constructive; (8,9)

Constructiveness (4,14)

How helpful was this review? Comments were constructive,
relevant, and realistic.(17)

7.3 Detail/ Thoroughness

The amount of detail;(16)

Level of sophistication of the commentary; (16)

Detail of commentary (12)

General: Was the reviewer a. thorough; (3)

Thoroughness (4)

Precise; (8,9)

How thorough was this review? The review gave adequate
consideration to all aspects of the paper including methodology, figures,
interpretation and presentation of results, ethics, relevance, etc. (17)
Did the reviewer supply appropriate evidence using examples from the
paper to substantiate their comments? (1,2)

Offering supporting references (13)

Did reviewers supply evidence to support their statements? (6)
Logical; (8,9)

11

7.4 Fairness

Fair; (3)
Fairness (4)

Balanced/fair;(8,9)
Objectivity;(14)

7.5 Knowledgeable

Knowledgeable (3)
Knowledge of the manuscript’s content area. (4)

Knowledgeable/substantiated;(8,9)
Understands content (12)

7.6 Tone

How would you rate the tone of the review? (2)
Etiquette (13)

Courteous (3)
Courteousness (4)

Overall tone of the reviewers was also assessed as harsh or courteous.
(%)

Were reviewers courteous? (6)

Constructive tone (12)

8. Timeliness of the review report

Timely (14 days) or early review completion.(11)

Timeliness (13)

Aspect: Timeliness (15)

Punctuality of the review (16)

Turnaround time (14)

How timely was this review? The review assignment was completed within the time
limits established by the editor.(17)

Time taken to review (<4 weeks) (18)

9. Usefulness of the review report
9.1 Decision making

Grade sheet (13)
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*  Summary and/or recommendation (13)

*  The reviewer provided the editor with the proper context and
perspective to make a decision about acceptance or revision of
the manuscript. (10)

*  Summary grade (4)

* Aspect: Helpfulness for Decision (weight 27): This aspect
should be evaluated regardless of how useful the review will be
as feedback to the authors. (15)

¢ Usefulness to editor (8,9)

9.2 Manuscript improvement 9

¢ Aspect: Helpfulness for Authors (weight 19): This aspect is solely
interested in how well the review aids the authors for improving their
work and/or writing. Whether the review makes a good judgment
regarding acceptance of the submission plays no role here whatsoever.
(15)

*  Perceived Usefulness to authors (8,9)

*  >300 words or more than 4 suggestions for improvement (18)

*  Suggestions to correct errors (18)

e Specific errors identified (18)

* Better references (18)

¢ The reviewer provided the author with useful suggestions for
improvement of the manuscript. (10)

*  The quality of the suggestions for manuscript improvement; (16)

*  Specific suggestions (12)

* Insight; (14)

¢ New insights/perspectives (2/15%) (13)
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Appendix 5. Survey questionnaire

1T 3MIROR
\_) Methods in
) Research on Research

Welcome to the survey!

Although the peer review process plays a key role in research dissemination, only limited research has been conducted
so far in this field.

The objective of this survey is to investigate the perspectives of biomedical editors and authors towards the quality of
peer review reports. We hope this work will help us to develop a new tool to assess the quality of a peer review report in
biomedical research.

Knowing your expertise, we would be very grateful if you could answer a few questions and share your opinion. The survey
will take approximately 10 minutes to complete. Your participation in this study is completely voluntary. If you decide to
participate, all your answers will be de-identified and stored in a secured repository at Universitat Politécnica de Catalunya,
Barcelona-Tech (Spain). The de-identified data from this study will be shared on Zenodo repository. In case you opt out of
sharing your data, you will still be able to participate in the study.

This survey has received ethics approval from the Research Ethics Committee of the Universitat Politécnica de Catalunya,
Barcelona-Tech (Spain).

This study is part of the Methods in Research on Research (MiRoR) project, a joint doctoral training programme in the
field of clinical research funded by Marie Skiodowska-Curie Action http:/miror-ejd.eu/. The objective of MiRoR project
is to train future generations of scientists in Research on Research, a new discipline aiming to promote research integrity
increasing research value and reducing waste in health research.

This study is conducted by Cecilia Superchi, a PhD student at Universitat Politécnica de Catalunya, Barcelona-Tech and
Université Paris Descartes, Sorbonne Paris Cité in collaboration with Prof. Darko Hren (University of Split), Prof. José
Antonio Gonzalez (Universitat Politécnica de Catalunya) and Prof. Isabelle Boutron (Université Paris Descartes).

If you have any questions about this study or your rights as a participant, you may contact by email Cecilia Superchi,
cecilia.superchi@upc.edu or Darko Hren, dhren@ffst.hr

Do you agree to take part in the study?

) Yes, | agree

No, | do not agree

Do you agree to share your de-identified data?

) Yes, | agree

No, | do not agree
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MiRoR

Methods in
Research on Research

Definition of peer review report quality

The quality of a peer review report could be defined as "to what extent the peer review report helps editors to make
a fair decision and authors to improve the quality of the submitted manuscript"

Do you agree with this definition?

) Yes
) No
) Partially

Please add your comments and ideas on how to improve the definition

136



MiRoR
\4; Methods in
Research on Research

Importance of the items to assess peer review report quality

The following items have been identified in a systematic review as possible quality components of a peer review report.

We are interested to know your opinion on the importance of these items, particularly whether the item should be
included in a new tool assessing the quality of a peer review report.

Please rate the IMPORTANCE of each item in assessing the quality of a peer review report from 1 (not important) to 5
(very important).

We expect that for some items it will not be easy for you to make a clear decision about the importance of the item. In
those cases we still invite you to offer your rating but you can elaborate on your decision. Furthermore we invite you to
suggest potential improvements in wording of the items.
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The reviewer comments on the originality of the study
Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the interpretation of the study results

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the general strengths and weaknesses of the study

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the strengths and weaknesses of study methods
Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the appropriateness of the statistical methods
Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

Very important
5

Very important
5

Very important
5

Very important
5

Very important
5
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The reviewer comments on the methodological quality (internal validity) of the study

Not important Slightly important Moderately important Important Very important
1 2 3 4 5

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the applicability and external validity of the study results

Not important Slightly important Moderately important Important Very important
1 2 3 4 5

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the presentation and organization of the manuscript

Not important Slightly important Moderately important Important Very important
1 2 3 4 5

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer comments on the adherence of the manuscript to the reporting guidelines
Not important Slightly important Moderately important Important Very important
1 2 3 4 5

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer's comments are structured and organized
Not important Slightly important Moderately important Important Very important
1 2 3 4 5

Please add any comments about your decision and/or wording of this item (not a mandatory field)
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The reviewer's comments are clear and easy to read

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer knows and understands correctlythe content of the manuscript

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer's comments are constructive

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer's comments are detailed and thorough

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

The reviewer uses a courteous tone

Not important Slightly important Moderately important Important
1 2 3 4

Please add any comments about your decision and/or wording of this item (not a mandatory field)

Very important
5

Very important
5

Very important
5

Very important
5

Very important
5
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The reviewer comments on the relevance of the study

Notimportant Slightly important Moderately important Important
1 2 3 4
A 4 A 4 L 4 L 2

Please add any comments about your decision and/or wording of this item (not a mandatory field)

Very important
5

@)
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Methods in
Research on Research

CQSMIROR

New items to assess peer review report quality

Are there any other items to assess the quality of a peer review report that you think should be

included?

Please list them.
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Methods in
Research on Research

C@%MIROR

Demographic characteristics

What is your gender?

'/ Woman
() Man
U Prefer not to answer

\_/ Other (please specify)

What is your age?

What is the highest level of education obtained?

\_> Bachelor Degree
&) Master Degree
O pro

() MD or equivalent

§ ) Prefer not to answer

U Other (please specify)
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MiRoR

Methods in
Research on Research

Author’s characteristics

What is your job title at your institution?

-/ Researcher

_/ Assistant Professor
! Associate Professor

_/ Professor

-/ Other (please specify)

What type of institution are you affiliated at?

./ Private University
_/ Public University
__/ Research Centre

-/ Other (please specify)

Where is the institution located?
' Europe
) North America
) South America
/ Africa

-~ Asia

./ Australia
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MiRoR
\g Methods in
Research on Research

Author’s characteristics

How long have you been publishing scientific papers?

_/ <5 years

_/6-10 years

_/11-15 years
' 16-20 years

'>20 years

Do you also work as biomedical editor?

_/ Yes

'No

Are you involved in making decisions on the manuscripts received by your journal?
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Methods in
Research on Research

MiRoR

What is your job title at your journal?

' Editor in chief
_/ Associate editor
' Academic editor
! Section editor
_/ Deputy editor

' Other (please specify)

Are you involved in making decisions on the manuscripts received by your journal?

At what type of journal do you currently working as editor?

' General Journal

_/ Specialty Journal
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MiROR
\g Methods in
Research on Research

Editor’s characteristics

Where is the journal located?

_/ Europe

/ North America
./ South America
-/ Africa

/ Asia

/ Australia

How long have you been working as editor?
_/ <5 years
/ 6-10 years
_/11-15 years
-/ 16-20 years

' >20 years

Does your work inside or outside the journal include authoring scientific papers?

—/ Yes

_/No
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MiRoR

Methods in
Research on Research

Study results and next step

Please check which of the following options you would be interested in
) 1 would be interested in receiving the results of the present study

) I would be interested in participating in the validation study of a new tool for assessing the quality
of a peer-review report

Please write down your name and email address. Your data will be EXCLUSIVELY used for
the option(s) which you have previously chosen.

Name

Email address
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Appendix 6. Invitation email

¢ Invitation email for corresponding authors

From:

Cc:

To:

Subject: Academic Survey on Peer Review

Dear researcher,

As corresponding author of the article recently published in [CUSTOM 1], we would like to invite you to
participate in an academic survey.

The objective of this survey is to investigate the perspectives of biomedical editors and authors on the
quality of peer-review reports. We hope this work will help us to develop a new tool to assess the
quality of a peer-review report in biomedical research.

The survey will take approximately 10 minutes to complete. Participation in this study is completely
voluntary and you may withdraw at any time.

This study is part of the Methods in Research on Research (MiRoR) project, a joint doctoral training
programme in the field of clinical research funded by the European Union’s Horizon 2020 Research and
Innovation Programme under the Marie Sklodowska-Curie grant agreement No 676207

We would be very grateful if you would take the time to complete our survey. Your insights as an author
are essential to us.

If you have any questions, comments or queries, please do not hesitate to contact us at
cecilia.superchi@upc.edu or dhren@ffst.hr

We kindly thank you for your time, attention, and cooperation.

Sincerely,

Cecilia Superchi, PhD Student at Universitat Politécnica de Catalunya & Université Paris Descartes
Darko Hren, PhD, Prof. at University of Split

José Antonio Gonzalez, PhD, Prof. at Universitat Politécnica de Catalunya
Isabelle Boutron, MD, PhD, Prof. at Université Paris Descartes
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¢ Invitation email for biomedical editors

From:

Cc:

To:

Subject: Academic Survey on Peer Review

Dear [Name] [Surname],

As [CUSTOM 1] at [CUSTOM 2], we would like to invite you to participate in an academic survey on
peer review.

The objective of this survey is to investigate the perspectives of biomedical editors and authors on the
quality of peer-review reports. We hope this work will help us to develop a new tool to assess the
quality of a peer-review report in biomedical research.

The survey will take approximately 10 minutes to complete. Participation in this study is completely
voluntary and you may withdraw at any time.

You are also encouraged to forward the link of the survey to your colleagues who may be interested in
participating in this study https://www.surveymonkey.com/r/REPORT QUALITY_ EDITORS

This study is part of the Methods in Research on Research (MiRoR) project, a joint doctoral training
programme in the field of clinical research funded by the European Union’s Horizon 2020 Research and
Innovation Programme under the Marie Sklodowska-Curie grant agreement No 676207 http://miror-

ejd.eu/

We would be very grateful if you would take the time to complete our survey. Your insights as a
biomedical editor are essential to us.

If you have any questions, comments or queries, please do not hesitate to contact us at
cecilia.superchi@upc.edu or dhren@ffst.hr

We thank you kindly for your time, attention, and cooperation.

Sincerely,

Cecilia Superchi, PhD Student at Universitat Politécnica de Catalunya & Université Paris Descartes
Darko Hren, PhD, Prof. at University of Split

José Antonio Gonzalez, PhD, Prof. at Universitat Politécnica de Catalunya
Isabelle Boutron, MD, PhD, Prof. at Université Paris Descartes
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Appendix 7. Top 30-biomedical journals with the highest impact factors

Full Journal Title** IF
New England Journal Of Medicine’ 79.3
Lancet’ 53.3
JAMA-Journal Of The American Medical Association 47.7
BMJ-British Medical Journal” 23.3
JAMA Internal Medicine 20.0
Annals Of Internal Medicine 19.4
Nature Reviews Disease Primers 16.1
Journal Of Cachexia Sarcopenia And Muscle 12.5
Plos Medicine 11.7
Bmc Medicine” 9.1
Mayo Clinic Proceedings” 7.2
Cochrane Database Of Systematic Reviews 6.8
Journal Of Internal Medicine 6.8
Canadian Medical Association Journal® 6.2
Journal Of Clinical Medicine” 5.6
American Journal Of Medicine” 5.1
Translational Research” 4.9
Annals Of Family Medicine” 4.5
Medical Journal Of Australia” 4.2
American Journal Of Preventive Medicine” 4.1
Amyloid-Journal Of Protein Folding Disorders 4.0
Journal Of General Internal Medicine” 4.0
Deutsches Arzteblatt International 3.9
Palliative Medicine 3.8
Preventive Medicine” 3.5
British Medical Bulletin 3.4
European Journal Of Internal Medicine” 33
British Journal Of General Practice” 33
Journal Of Pain And Symptom Management” 3.2
Qjm-An International Journal Of Medicine 3.2

* Journal reporting the corresponding author in the PubMed abstract.
**Source: InCites Journal Citation Reports 2017 under the category “Medicine, general and internal”.
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Appendix 8. Complete participants characteristics

Characteristics Editors
N=165
Journal Role
Editor-in-Chief 50 (30.3%)
Associate Editor 63 (38.2%)
Academic Editor 7 (4.2%)
Section Editor 6 (3.6%)
Deputy Editor 12 (7.3%)
Other 27 (16.4%)

(e.g. Statistical Editor, Patient Editor)

Involvement in making decisions on the manuscript

Yes

No

Type of Journal
General Journal
Specialty Journal
Journal location
Europe

North America
South America
Africa

Asia

Australia

Number of years of experience as editor

<5 years
6-10 years
11-15 years
16-20 years
>20 years

Authorship of scientific papers

Yes
No

144 (87.3%)
21 (12.7%)

39 (23.6%)
126 (76.4%)

132 (80.0%)
23 (13.9%)
2 (1.2%)

1 (0.6%)

3 (1.8%)

4 (2.4%)

74 (44.8%)
46 (27.9%)
27 (16.4%)
7 (4.2%)
11 (6.7%)

141 (85.5%)
24 (14.5%)




Characteristics Authors

N=224
Occupation
Professor 63 (28.1%)
Associate Professor 31 (13.8%)
Assistant Professor 34 (15.2%)
Researcher 47 (21.0%)
Other 49 (21.9%)
(e.g. Lecturer, Postdoc, PhD)
Type of Institution
Public University 134 (59.8%)
Private University 33 (14.7%)
Research Centre 17 (7.6%)
Other 40 (17.9%)
(e.g. Hospital)
Institution location
Europe 87 (38.8%)
North America 95 (42.4%)
South America 5(2.2%)
Africa 1 (0.4%)
Asia 11 (4.9%)
Australia 25 (11.2%)
Number of years of experience as author
<5 years 36 (16.1%)
6-10 years 51 (22.8%)
11-15 years 34 (15.2%)
16-20 years 19 (8.5%)
>20 years 84 (37.5%)
Employment as biomedical editor
Yes 63 (28.1%)
No 161 (71.9%)
Involvement in making decisions on the manuscript
Yes 56 (88.9%)
No 7 (11.1%)
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Appendix 9. Survey questionnaire

A video explaining how to fill in the questionnaire is available at
https://www.youtube.com/watch?v=c1119EB8-oM &feature=youtu.be

PSYCHOMETRIC TESTING OF ARCADIA

Into | Instructions 1. Quality assessment 2. ARCADIA validation 3. Demographic questions
WELCOME
Thank you again for taking part in the first phase of our research. Based on your valuable response we were able to develop a new tool to measure the quality of peer review reports, the ARCADIA Do you agree to take part in the study?
(Assessment of Review repors with a Checklist Available to eDltors and Authors). We would now like to invite you to take part in a subsequent survey which will enable us to evaluate its psychometric © Yes, | agree
properties.

© No, 1do not agree

The survey will take approximately 20 minutes to complete.
Do you agree to share your de-identified data?

‘Your participation in this study is completely voluntary. If you decide to participate, all your answers will be de-identified and stored in a secured repository at Universitat Politécnica de Catalunya

Barcelona-Tech (Spain). The de-identified data from this study will be shared on Zenodo repository. If you opt out of sharing your data, you willstill be able to participate in the study.

Yes, | agree

© No, 1do not agree
This survey has received ethics approval from the Research Ethics Committee of the Universitat Politécnica de Catalunya, Barcelona-Tech (Spain)

If you have any questions about this study or your rights as a participant, please email Cecilia Superchi Start the survey
Research team

This study is conducted by Cecilia Superchi, a PhD student at Universitat Politécnica de Catalunya, Barcelona-Tech and Université de Paris in collaboration with The MiRoR Project

Ketevan Glonti, PhD student at University of Spiit and Université de Paris
Sara Schroter, Senior researcher at BMJ

Alessandro Recchioni, Senior editor at BMC Medicine .
Josep Anton Sanchez, Assistant prof. at Universitat Politécnica de Catalunya M I R 0 R
Darko Hren, Prof. at University of Spiit \4\{

Isabelle Boutron, Prof. at Université de Paris Methods in
« José Antonio Gonzalez, Prof. at Universitat Politécnica de Catalunya Research on Research

Related research:

This study is part of the Methods in Research on Research (MiRoR) project, a joint
doctoral training programme in the field of clinical research funded by Marie Skiodowska
Curie Action

ited.
9;19(45):1-14. DO hitps:/idol org/10. 1186/512574-

PSYCHOMETRIC TESTING OF ARCADIA

save Exit Submit
Into  Instructions 1. Quality assessment 2. ARCADIA validation 3. Demographic questions
How is the questionnaire structured? Tips

The questionnaire is divided into three parts (1. Quality assessment; 2. ARCADIA validation and 3. Demographic questions). The approximate time  Please consider the following tips before starting the questionnaire:
to complete each part is indicated in brackets in the box below. You can stop and re-enter the questionnaire at any moment

- Use the Save button to make sure your answers are always saved
1. Quality assessment: you are asked to assess the quality of a peer review report using: 1) a subjective scale from 0 (extremely poor peer
review report) to 100 (excellent peer review report) and 2) the ARCADIA tool
You are also asked to indicate the time you have spent to complete the assessment using ARCADIA. To facilitate this task, a chronometer

« Avoid quitting the questionnaire abruptly, since unsaved data can be lost. If you need to interrupt the questionnaire, click on Save and then
Exit button. You can restart the questionnaire right where you left off the last time.

is provided to you (a @ button appears in the page, when you assess the peer review report using ARCADIA). (Task 1: approx. 15 min) Use the Submit button when you have completed the questionnaire

2. ARCADIA validation: you are asked to indicate which ARCADIA items need to be revised and how they could be improved. (Task 2: approx
4.min)

« Howto use the chronometer?
click on the @ button to show or hide the chronometer.

You can drag the chronometer through the screen using the mouse:

Use the Start bution () when you begin the quality assessment of the peer review report using ARCADIA;
Use the Reset button (Hll) to set the clock to zero;

Use the Pause button (Il to interrupt the chronometer;

Keep in mind that even if the chronometer is hidden, it continues to run;

3. Demographic questions: you are asked some questions related to your demographic characteristics. (Task 3 approx.1 min)

Instructions for filling in the questionnaire (2:33 min.)

(JMIROR

> ) o000/233 & & Youlube
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PSYCHOMETRIC TESTING OF ARCADIA

Save Exit Submit
IntoInstructions | 1. Quality assessment | 2. ARCADIA validation 3. Demographic questions
Quality assessment 1: Subjective scale  Quality assessment 2: The ARCADIAtool  Items explanation
e Please assess the quality of the report using the ARCADIA tool. To Hide or show the chronometer using the button below.
7 know how to use ARCADIA, please dlick on the button.
- o °
wem:  1la )
bt
» n Domain: Importance of the study
Review .
v " ?
o o et ot oo raviewr. It i b an & subject, and is generally In the peer review report, did the reviewer comment on the contribution of the study to scientific knowledge?
written in a clear style. However, I regret to say that it does not add usefully to existing
Kknowledge.
Major points.
1. Originality - the paper adds little to existing literature which is very thoroughly reviewed and Yes
cited. I suggest that fewer than 40 references are needed for this type of paper, and that older
historical papers need not be mentioned. Despite the problems of confidentiality, the greater use
today of fax, emailand etk o sy Completed
in older papers obsolete, and even nditions of the trial which is 4-5 years old. Although P
the trial design is perhaps uniquely original, it raises problems discussed later. P, 1009
2. Importance of the work to general readers. The topic is important to general ~ readers but
the research reported is not well enough designed to be useful to them.
Scientific reliability
PSYCHOMETRIC TESTING OF ARCADIA
Save Exit Submit

Into Instructions 1. Quality assessment 2. ARCADIA validation 3. Demographic questions

1. Please indicate if you feel any ARCADIA items need revising (by ticking them in the drop-down st below).
2.1 50, write down how they may be improved
3. When you are done or if you believe changes are not needed, jump to the next tab,

Demographic questions"

The ARCADIA tool
In the peer review report, did the reviewer comment on...
‘Domain 1. | the contribution of the study to scientific knowledge? (item 1a) OYES
ONo
Importance ONA
of the study 5
"Y' [[Whether the relevant iterature was accurately reviewed? (item 1b) TYES
ONo
ONA
Domain 2. | the soundness of the study methods (¢.&., study design, outcome measures, risk of bias)? | LIVES
(item 2a) oNo /
Robustness ONA
of the study ol oo G
‘methods | 1 suitability of the satistical methods? (item 26) gz(e)s
ONA Remember to save the text after completing your suggestions. Should you wish to change them, just modify the text and save it again.
Domain 3. | whether the na OYES
the study results? (item 3a) ONo
Interpretation ONA
and discussion
of the study [ hether the study imitations are acknowledged? (item 3b) OVES
results ONo
ONA
the applicability and generalizability (external validity) of the study results? (item 3¢) OYES
ONo
ONA

PSYCHOMETRIC TESTING OF ARCADIA

Save Exit Submit
Intto  Instructions 1. Quality assessment 2. ARCADIA validation | 3. Demographic questions
What is your gender? What is your age? Where are you located?

Choose - Choose - Choose -
What is your highest level of education? How long have you been working as author Have you ever received training on how to

andor editor in the biomedical field? review a manuscript?
Choose -
Choose - Choose -

How many manuscripts do you usually
publish in a year? How many manuscripts do you usually
review in a year?
Choose -

Choose -
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Appendix 10. Invitation email for biomedical editors and authors who agreed to
take part in the validation study

From:

Cc:

To:

Subject: Validation study  ARCADIA tool

Dear [Name] [Surname],
We are writing to you because between November 2018 and February 2019 you participated in an online

survey about the development of a new tool for assessing the quality of peer review reports. In the survey,
you kindly agreed to take part in the subsequent validation study of the new tool.

We are now inviting you to participate in the validation study of our newly developed tool, for
assessing peer review report quality (ARCADIA).

The objective of this survey is to field test the tool and to evaluate its acceptability, reliability and
validity. The survey will take approximately 20 minutes to complete

If you have any questions, comments or queries, please do not hesitate to contact Cecilia at
cecilia.superchi@upc.edu

Participation in this study is completely voluntary and you may withdraw at any time.
Sincere thanks,

Cecilia Superchi, PhD Student at Universitat Politécnica de Catalunya and Université de Paris
Ketevan Glonti, PhD Student at University of Split and Université de Paris

Sara Schroter, Senior researcher at BMJ

Alessandro Recchioni, Senior editor at BMC Medicine

Darko Hren, Prof. at University of Split

Isabelle Boutron, Prof at. Université de Paris

José Antonio Gonzalez, Prof. at Universitat Politécnica de Catalunya

This study is part of the Methods in Research on Research (MiRoR) project, a joint doctoral training
programme in the field of clinical research funded by the European Union’s Horizon 2020 Research and
Innovation Programme under the Marie Sklodowska-Curie grant agreement No 676207 http://miror-

ejd.eu/
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Appendix 11. Participants” feedback on ARCADIA

I think the scoring tool need to consider the suitability of the review report in light of the pertinent
journal (e.g., a peer review report for BMJ cannot be the same as one for a tiny circulation
subspecialty journal).

Add more precise comments

Helpful questions, though not sure always imperative to think of all of the questions. If something
wasn't mentioned, such as limitations, I assume that there was nothing noteworthy to mention there.

For the editor, but also for the authors, the comments should be numbered. In order for the
comments to be constructive, suggestions for improvement should be provided. A summary of the
major strengths and weaknesses of the manuscript should be requested from reviewers.

This "question" 3a has two questions embedded in it: whether the study answers the research
question and whether it summarizes study results. These should be two separate questions. The same
happens in 4b: asking the reviewer to judge (generally) if the study is reproducible is one thing.
Asking them to verify reporting guideline adherence is another (huge) task.

In general, the items are too concise and comments are not provided for all. There would be a need
for an Explanation appendix.

No suggestions. The tool seems useful, although some questions may require creative interpretation
when applied to any given review. This is to say that while attempting objectivity in specifying
criteria for review, the questionnaire forces subjectivity in interpretation of individual criteria, which
kind of defeats the original goal.

Off course, since I do not have the manuscript I cannot comment on the correctness of the reviews
comment. So this seems to be a test of my awareness of the what has been written in this case,. The
relevance of this is not obvious to me

I appreciate the intent of the binary YES/NO responses, but in practice many of these questions
could have partial answers.

10

4b) acronym "RG" used in the online phrasing: unclear 4d) the suggestion was to tick NA if the
reviewer didn't mention it. Unclear why there was a "no" choice provided as well.

11

This only seems relevant for RCT. What about observational studies?

12

I was surprised to find "study protocol" because I had not understood that ARCADIA was only for
clinical research. There can only be deviations from a study protocol that has been approved,
authorized, and registered before the study begins, as is done in clinical research. In basic research,
unexpected discoveries and dead ends are normal phenomena, so the study design mutates as the
research unfolds: one cannot speak of deviating from a "protocol" in every research field. This
question will be difficult to answer. Not all research fits into a category for which a reporting
guideline has been written. The question should be reworded to ask either about adherence to
reporting guidelines whenever available, or about completeness of reporting for reproducibility. For
presentation and organization, it is difficult to answer yes/no because a reviewer may make a few
superficial comments. Here, a scale of 1 to 5 would be easier to use. Clarity, too, is difficult to
dichotomize as yes/no.

13

I did not know what the abbreviation RG was in your questions. Please do not use abbreviations. I
would suggest that it is important for a reviewer to flag up areas that they have not got expertise to
assess - for example this reviewer implied that the statistical methods should be checked by an
expert. It is not appropriate to expect peer reviewers to cover all areas.
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14

Overall, I found the questions tended to put me a box. In many cases, the answers were yes,
somewhat. For example, this reviewer did a great job on bias, but for literature review, commented
on the accuracy of the articles he read, but not on whether it was comprehensive. He also noted
where apparently a limitation was stated, but didn't go into specifically what should be added to the
limitations. Anytime a question had multiple things to consider, it was hard to say yes or no (e.g.
organization, no, but tables, yes). I also think that a question that is pertinent is whether the reviewer
adequately summarized the paper - this is very helpful to both the author and editor reassuring them
that the reviewer took care with the paper. I think its awn essential part of a good review. Specific
questions: Relevant literature - This question is a bit unclear - it asks if the reviewer commented on
whether the literature was "accurately" reviewed, but this isn't the same as "comprehensively
reviewed" which is equally important as we want to know they are aware of any other similar
studies. Suitability of statistical methods - its a bit vague - the reviewer cites the randomization
scheme under statistics. Plus this is not necessarily a requirement of many journals. May be better to
ask if the reviewer commented on his ability to assess statistical methods and if so, suitability.
Constructiveness - As defined by the tool, it seems to be more aimed at the handling editor but I
think of constructiveness for the author. Again, there was some yes and some no - the review is
polite, detailed, and points out major flaws that need to be addressed. For the Editor though I would
prefer a clearer "bottom line" on whether the paper can be saved with acknowledgment of
limitations. But I realize that can't be in the part the author sees. I don't think of objectivity as a
critical piece, for one thing, or the need for references with the exception of telling the author about
missing literature, or statistical methods, etc.

15

"Acknowledged" could be eliminated, its mention in the manuscript could break the anonymity of
the revision.

16

Should completeness of reporting be explained this way? I am not sure it should be the task of the
reviewer to judge the data availability. In section 5 I miss a question about concrete suggestions for
improvement of the manuscript.

17

My biggest issue here is the dichotomization of the items. For me, it is not just about Yes and No,
but the degree to which or quality of the item. For example, A reviewer could mention an item but
do a terrible job at reviewing/giving feedback on the item.

18

Study protocol- might be useful to include an ethics section as reviewers are often best placed to
judge the nuances of research ethics in a study. Presentation and organisation- it would be good to
include a question about grammar and usage, especially for journals that may not have in-house staff
to check this. Statistical methods- this is really important but often difficult as reviewers are not in a
position to comment on the statistics due to lack of appropriate expertise but also for study types that
do not typically have statistical results ie qualitative data. It would be good to have an addendum
that states "please consider if the submission contains qualitative data and as such may not contain
statistical methods". This sounds obvious, but its the number one complaint from authors who do
mixed methods studies or qualitative work.

19

I like the tool as is - it is thorough yet concise.

20

The 3 category "yes, no, NA" is ok. Consider a Yes, No, "Could be improved" category or a 5 point
ranking. Some of these areas cover a lot of territory.

21

Peer review should address clear presentation of study goals, clinical questions and objectives. Study
funding, ethic approval, protocol registration and COI should be assessed. Peer review should
address study hypotheses and should be aligned with quality tools, e.g. reporting quality and risk of
bias. Domain 3 should be after domain 4 following recommended reporting of epidemiological
studies, e.g., the reporting of the results should be followed by the discussion of study limitations.
Peer review should address recommended reporting of statistical results, e.g. minimum data sets,
access to shared data, models and variables. Peer review should provide precise recommendations on
the improvement of the quality of the manuscripts. The results of the registered completed or
terminated studies should be published with objective assessment of the quality of studies. Peer
review should ensure the results availability from all conducted studies with objective assessment of
study quality.
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22

The exact meaning and applicability of "... deviations from the study protocol..." are not enough
clear."... if opportune, supported by evidence." - the term "evidence" needs clear characterization
about its type & content.

23

The 'helpful' test going along with this is unclear. "the availability of study data and materials?" #
The reviewer explicitly comments on their presence or their absence --> YES # The reviewer does
not explicitly comment on their presence or their absence --> ??? No or NA ??? the help text doesn't
assist me in deciding (but implied to me an 'NA' was the right output)

24

I think you should include the following additional criteria: Did the review begin with an overall
comment on the quality, interest and implications of the study? Did the review divide its comments
into Major and Minor? Did the review follow the typical IMRAD structure of the paper? Did the
review include clear recommendations for modification rather than vague suggestions? I think it’s
important to remember that the purpose of peer review is not only to provide an evaluation on the
basis of which journal editors make decisions, but also to provide constructive, when possible,
feedback to authors so that they can improve their paper, either for resubmission to the same Journal
, or for submission to another journal. Although reviewers should be discouraged from making
comments about suitability for publication in the Comments to Authors section, reviews should
always be sufficiently robust to support editorial ‘reject’ decisions.

25

The YES-NO NA is in my opinion unfit for the survey. Many items are PARTLY answered by the
reviewer. such a manichean survey does not seem fully covering the problem

26

Is the manuscript in scope for this journal?

27

This is a bit vague- the statement should be more specific in relation to scientific knowledge- citing
a systematic review and effect size in terms of benefits/harms

28

Not all studies are quantitative. I would need to adapt ARCADIA if [ am to adopt it in my journal,
because sometimes we receive qualitative research, as well as theoretical and methodological essays
(in the same journal section). I could probably use ARCADIA as-is for reviews in the quality
improvement section, but I'm not sure how much adaptation I would need for reviews in sections
"clinical review" and "perspective" (commentary, opinion).

29 | Perhaps to add "suspected" plagiarism, duplication, simultaneous submission...
30 | no
31 | I found the choice of yes/no problematic. Particularly for Domains 2-4 would it be better to offer

more options: a. Fully, b. Partially, c. Not at all Or a scale 0-3? The use of the tool may also depend
on the instructions offered to the peer reviewer on the issues they should address. If they were sent
the tool's list of questions to consider it is more likely that they will provide valuable answers. For
Domain 4, presentation might need to be split into 2 questions: a. quality of writing (clear, logical
and well organised), b. quality of data presentation (including figures, tables and diagrams). For
Domain 5, alternative questions: Instead of "clear?", it would be better to ask "were the reviewer's
comments relevant and easy to understand? Instead of "constructive?", it would be better to ask "did
the reviewer suggest ways to improve the manuscript?" It is difficult to assess objectivity without
knowing more about the reviewer and any COI they may have. Perhaps better to ask "Did the
reviewer support their comments with appropriate evidence/literature?" How would this tool operate
for a non-research article (e.g., a review article)?

32

4b The wording is complicated and needs to be simpler. 4d not entirely clear what this means - I
assume data means access to the raw data, but what about materials?
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Appendix 12. Codebook of participants’ comments (N=32)

Theme

Definition

Code

Sub-code

Example

N
references

ARCADIA items

Statements on how to
improve the ARCADIA
items

la. Contribution

Wording

This is a bit vague- the statement
should be more specific in relation to
scientific knowledge- citing a
systematic review and effect size in
terms of benefits/harms

1

1b. Relevant literature

Wording

Relevant literature - This question is
a bit unclear - it asks if the reviewer
commented on whether the literature
was "accurately" reviewed, but this
isn't the same as "comprehensively
reviewed" which is equally important
as we want to know they are aware
of any other similar studies.

2b. Statistical methods

Wording

Suitability of statistical methods - its
a bit vague - the reviewer cites the
randomization scheme under
statistics. Plus this is not necessarily
a requirement of many journals. May
be better to ask if the reviewer
commented on his ability to assess
statistical methods and if so,
suitability.

3a. Study conclusions

Double-barrelled
question

This "question" 3a has two questions
embedded in it: whether the study
answers the research question and
whether it summarizes study results.
These should be two separate
questions.

3b. Study limitations

Wording

"Acknowledged" could be
eliminated, its mention in the
manuscript could break the
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anonymity of the revision.

4a. Study protocol

Ethics section

Study protocol- might be useful to
include an ethics section as reviewers
are often best placed to judge the
nuances of research ethics in a study.

Wording

the exact meaning and applicability
of "... deviations from the study
protocol..." are not enough clear."

4b. Reporting

Double-barrelled
question

These should be two separate
questions. The same happens in 4b:
asking the reviewer to judge
(generally) if the study is
reproducible is one thing. Asking
them to verify reporting guideline
adherence is another (huge) task.

Use of acronym

4b) acronym "RG" used in the online
phrasing : unclear

Wording

4b The wording is complicated and
needs to be simpler.

4c. Presentation and
organization

Dichotomous answer

For presentation and organization, it
is difficult to answer yes/no because
a reviewer may make a few
superficial comments. Here, a scale
of 1 to 5 would be easier to use.

Grammar and usage
section

Presentation and organisation- it
would be good to include a question
about grammar and usage, especially
for journals that may not have in-
house staff to check this.

Numbered comments

For the editor, but also for the
authors, the comments should be
numbered.

Double-barrelled
question

For Domain 4, presentation might
need to be split into 2 questions: a.
quality of writing (clear, logical and
well organised), b. quality of data
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presentation (including figures,
tables and diagrams).

4d. Data availability

Unclear reviewer’s

I am not sure it should be the task of

responsibility the reviewer to judge the data
availability.
Wording 4d not entirely clear what this means

- I assume data means access to the
raw data, but what about materials?

Sa. Clarity

Dichotomous answer

Clarity, too, is difficult to
dichotomize as yes/no.

Wording

For Domain 5, alternative
questions:Instead of "clear?", it
would be better to ask "were the
reviewer's comments relevant and
easy to understand?

5b. Constructiveness

Suggestions for

In order for the comments to be

improvement constructive, suggestions for
improvement should be provided
Wording Instead of "constructive?", it would

be better to ask "did the reviewer
suggest ways to improve the
manuscript?"

5c. Objectivity

Relevance of the item

I don't think of objectivity as a
critical piece, for one thing, or the
need for references with the
exception of telling the author about
missing literature, or statistical
methods, etc.

Wording if opportune, supported by evidence."
- the term "evidence" needs clear
characterization about its type &
content.
ARCADIA tool Statements on the Response type NA My biggest issue here is the

ARCADIA tool

dichotomization of the items. For
me, it is not just about Yes and No,
but the degree to which or quality of

162




the item. For example, A reviewer
could mention an item but do a
terrible job at reviewing/giving
feedback on the item

Applicability of the tool

NA

This only seems relevant for RCT.
What about observational studies?

Journal suitability

NA

I think the scoring tool need to
consider the suitability of the review
report in light of the pertinent journal
(eg a peer review report for BMJ
cannot be the same as one for a tiny
circulation subspecialty journal).

Related to instructions for
peer reviewers

NA

The use of the tool may also depend
on the instructions offered to the peer
reviewer on the issues they should
address. If they were sent the tool's
list of questions to consider it is more
likely that they will provide valuable
answers.

Relevance of the tool

NA

such a manichean survey does not
seem fully covering the problem

Structure of the tool

NA

Domain 3 should be after domain 4
following recommended reporting of
epidemiological studies, e.g., the
reporting of the results should be
followed by the discussion of study
limitations.

Subjective interpretation

NA

The tool seems useful, although
some questions may require creative
interpretation when applied to any
given review. This is to say that
while attempting objectivity in
specifying criteria for review, the
questionnaire forces subjectivity in
interpretation of individual criteria,
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which kind of defeats the original
goal.

Too concise items

NA

In general, the items are too concise
and comments are not provided for
all.

Missing items

Statements on some
missing items in the
ARCADIA tool

Clear recommendation

NA

Did the review include clear
recommendations for modification
rather than vague suggestions?

General comment on the
study

NA

Did the review begin with an overall
comment on the quality, interest and
implications of the study?

Plagiarism

NA

Perhaps to add "suspected"
plagiarism, duplication, simultaneous
submission...

Reviewer expertise

NA

I would suggest that it is important
for a reviewer to flag up areas that
they have not got expertise to assess -
for example this reviewer implied
that the statistical methods should be
checked by an expert. It is not
appropriate to expect peer reviewers
to cover all areas.

Structure of the review

NA

Did the review divide its comments
into Major and Minor? Did the
review follow the typical IMRAD
structure of the paper?

Summary of S&W

NA

A summary of the major strengths
and weaknesses of the manuscript
should be requested from reviewers

164




Summary of the paper

NA

I also think that a question that is
pertinent is whether the reviewer
adequately summarized the paper -
this is very helpful to both the author
and editor reassuring them that the
reviewer took care with the paper. I
think its awn essential part of a good
review.

Peer review process

Statements on the aims of
the peer review process

NA

NA

I think it’s important to remember
that the purpose of peer review is not
only to provide an evaluation on the
basis of which journal editors make
decisions, but also to provide
constructive, when possible,
feedback to authors so that they can
improve their paper, either for
resubmission to the same Journal , or
for submission to another journal.
Although reviewers should be
discouraged from making comments
about suitability for publication in
the Comments to Authors section,
reviews should always be sufficiently
robust to support editorial ‘reject’
decisions.

Unclear comments

Unclear statements

NA

NA

Add more precise comments
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