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Abstract

Background - In the Internet-able era reviewers are faced with an increased number of
manuscripts and decreased time to review. In order to maintain the same, if not higher level
of quality in the peer-review process, a net gain in productivity is required. Our goal is to
present a manuscript peer-review checklist to help reviewers achieve this secondary yet
critical task in a more systematic fashion.

Methods - To this end, we have compiled, structured and processed information from nine
reference standards, guidelines or directives, resulting in a 70 criterias checklist. We
ensured that criterias were assessable based on the verification, validation and evaluation
paradigm.

Results - The checklist is presented in the manuscript, along with a description of a review
workflow.

Findings

It is hoped that the checklist will be widely disseminated, and we are looking for feedback
on validation and improvements in order to perform a quantitative study on productivity

gains using this tool.

Introduction

There are two growing trends that conspire to make peer reviews an increasingly
demanding task. The first is the increase in the number of reviews. It has been reported that
the number of scientific journals linearly increases year after year (Hook, 1999). Journal

size also increases — both by the number of articles published, and the number of pages



per article (Tenopir and King, 2000). While exact growth rates are subject to debate, the net
cause (assuming that higher acceptance rates are not the sole justification) is that the
number of submitted manuscripts has increased, and thus so did the number of reviews.
The second issue is the decrease in review time asked by Editors. The paradigm shift
caused by the World Wide Web and the advent of electronic submissions will not be
discussed here, other than to state that months-long reviews are a thing of the past. In
order for journals to remain competitive, authors and readers demand that articles be
reviewed and published faster, in part to make information circulate faster. It is routine now
for editors to ask that reviews be completed in few weeks.

At the same time, publications reporting results from studies — clinical, methodological or
otherwise — are increasingly being referred to in the context of evidence-based medicine.
Thus, readers expect, and rely on, the published articles to be objective and of increasingly
higher quality. Editors and reviewers alike are faced with a trade-off between decreasing
review times vs. increasing article quality.

Both of these issues are very well exemplified by the current changes in editorial policy for
peer-review in Neurolmage, where the net effect is a call for more reviews, to be done in
less time. We expect this trend to grow and include most scientific journals; when
generalized, this will complicate even further the task of reviewers, called upon by multiple
editors from different publications to perform at a quicker turnaround rate.

Reviewing remains an experience-driven process, not taught nor necessarily transmitted in
the same fashion as field-specific knowledge (Benos et al., 2003). It is somewhat puzzling
that the manuscript peer-review process, which is often hotly debated, has not received
much attention or been the subject of much formalization in the literature.

Reviewing is an important but secondary task. In order to be successful in the face of
increased demand, reviewers will need a net gain in productivity. Otherwise, either the
quality of the reviews will diminish, or, in order to maintain an equal quality level, it will

become a primary task. These situations are to be avoided.



We hypothesize that if the review process is formalized, review quality and reviewer
productivity will increase. To address this situation, we suggest a tool to improve reviewer’'s
productivity, the manuscript peer-review checklist. Thought of as a guide, it is not meant to
be a categorical tool to arrive at a deterministic assessment of the quality of a manuscript,
but rather, as an aide-memoire to help reviewers in their task.

The goal of this article is to present this checklist. For the present purposes, we have
chosen to limit ourselves to the domain of medical imaging, even though these issues are
not solely confined to this field. It would be difficult at this point to synthesize a list of
questions that could fit all scientific journals. In fact, it must be stated that this article is
intended as a presentation of the checklist, and not a report on its use. The research goal is
to gauge interest in the medical imaging scientific community as to the usefulness and
appropriateness of the tool in the review process, before extending further to research on

its efficiency.

Method

Checklist elaboration

The elaboration of the checklist followed a three part process: (a) compilation of checklist
items, based on numerous sources; (b) structuration of checklist elements; and (c)
assessment through the paradigm of Verification, Validation and Evaluation (VVE).
Checklist compilation

The checklist has been compiled using (a) existing checklists, such as the Consolidated
Standards of Reporting Trials (CONSORT) (22 criterias), the Standards for Reporting of
Diagnostic Accuracy (STARD) (25 criterias), the Meta-Analyses of Observational Studies
(MOOSE) (35 criterias) and the Health Technology Assessment (HTA) checklist of the
International Network of Agencies for Heatlh Technology Assessment (INAHTA) (17
criterias); (b) guidelines, such as the Appraisal of Guidelines Research and Evaluation
(AGREE) and the International Committee of Medical Journal Editors (ICMJE); (c)
validation frameworks (Jannin et al., 2006) (27 criterias); and (d) editorial policy from peer-

reviewed journals (e.g. Neurolmage (3 criterias), and IEEE Transactions on Medical



Imaging (6 criterias)). Additional review forms were studied from main international
conferences in medical imaging. During this process we concatenated the checklists found
in the literature, removed redundancy and parallelism, and ensured coherence, resulting in
a set of 70 criterias.

Checklist structure

We regrouped criterias based on the distinction between form and function, with the
understanding that recommendations for publication are essentially based on a combined
assessment of both categories of criteria. We organized the review criterias according to
the standard Introduction, Methods, Results, and Discussion (IMRAD) structure, noting that
Methods includes aspects related to the study population, imaging data, and the methods
themselves, and Discussion includes aspects related to the claims, innovation and impact
of the study, as well as ethics.

Checklist verification, validation and evaluation

In general system methodological assessment, it is usual to differentiate the concepts of
Verification, Validation, and Evaluation (VVE) (Balci, 2003) in the following way.
Verification is the confirmation, through the provision of objective evidence, that specified
requirements have been fulfilled (ISO9000:2000). It consists in assessing that the system is
built according to its specifications. Validation is the confirmation, through the provision of
objective evidence, that requirements for a specific intended use have been fulfilled
(ISO9000:2000). It consists in assessing that the system actually fulfils the purpose for
which it was intended. Finally, Evaluation consists in assessing that the system is accepted
by the end user, adds value to the daily practice, and it is performant for a specific purpose.
We have used the VVE paradigm to generate the peer-review checklist by submitting each
of the 70 review criterias used for assessing the quality of the manuscript to VVE. For any
one criteria, the Verification aspect consists in assessing that the criteria is clearly and non-
ambiguously identified (i.e., described) in the manuscript. The Validation aspect consists in
assessing that the choice made for the criteria is justified (i.e., correct), according to the

clinical context and hypothesis for instance. And finally, the Evaluation aspect consists in



assessing that the choice made for the criteria is valuable (e.g., brings new knowledge,
improves knowledge on a subject, or introduces a new relevant system or approach). In
the checklist, three columns per criteria are respectively related to these VVE aspects. For
some criterias, Validation and/or Evaluation aspects are not relevant and therefore not
addressed.

The complete checklist is shown in Table 1. Suggestions for use are given in the following

section.

Discussion

We have proposed a 70 criterias checklist to be used in the peer-review of a submitted
manuscript to a medical imaging journal. Our primary goal is one of qualitative increase in
the productivity and quality of result of the reviews.

The checklist should be viewed as a series of guidelines; an aide-memoire for reviewers. It
is not meant as a mean of standardizing output: the latter still needs to be personalized and
tailored to the individual manuscript.

When generating the checklist, we have removed redundant items and checked for
consistency. It is primarily aimed at medical imaging manuscripts, and thus elements
relevant for other fields have not been included; however, it can be readily tailored to other
domains. The selection of checklist items is representative of our own bias; we welcome

discussion and exchance from the reviewship at large.

Evaluation and dissemination

We intend this checklist to be a public, freely accessible tool. It is downloadable at the
authors’ websites (http://jannin.org/RCL) and we encourage its dissemination.

There has not been a formal study of the efficiency of the proposed checklist. The purpose
of this manuscript is to present the tool and gather interest from the community of reviewers
to, possibly, embark in such study. By doing so, the checklist itself and the review process

could be improved and formalized.



Suggestions for use

We propose a simple review workflow to perform manuscript peer-review using the
checklist (see Figure 1). We also strongly suggest reviewers that they verify, validate and
evaluate their own reviews once completed. Criterias proposed by Benos (Benos, 2003)
can be helpful in this regard (Table 2).

Finally, any kind of ponderation or weighting of individual checklist element has been
purposefully left out of the checklist. Reviewers will either naturally or formally declare
emphasis when reading and reviewing manuscript.

Finally, it will not have escaped reviewers reading this note, who are first and foremost
authors of manuscript, that a good review checklist can be used conversely as a good

manuscript design tool for improving the quality of your writing.
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