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INTRODUCTION

Peer review has been, and is still, regarded as the hallmark of
scientific and scholarly literature (Blum et al., 2018). In an age
of ‘fake news’ and ‘alternative facts’, the need to distinguish
genuine research has never been greater (Collins & Bassat,
2018). Whether it is climate change denial, anti-vaccination
campaigns, or alternative medicine, those making such claims
are challenged to substantiate them via peer reviewed research
(Dunlap & Jacques, 2013; Tafuri, Martinelli, Prato, &

Wi

H. Wakley

We conducted a literature review of best practice in peer review. Follow-
ing this research, we identified five principles for better peer review: Con-
tent Integrity, Content Ethics, Fairness, Usefulness, and Timeliness. For
each of these principles, we have developed a set of recommendations to
improve peer review standards. In this article, we describe the role of peer
review and how our five principles support that goal. This article is
intended to continue the conversation about improving peer review stan-
dards and provide guidance to journal teams looking to improve their stan-
dards. It is accompanied by a detailed checklist, which could be used by

journal teams to assess their current peer review standards.

Germinario, 2011). This places a serious responsibility on the
scientific and scholarly literature and the industry that supports
it. If peer review is to remain the hallmark of this literature, it
must be meaningful. It will no longer be enough for journals to
declare themselves ‘peer reviewed’ (Roberts, 2018); they must
become accountable to their readers and transparent about
how their review process works. To do this, journals need a
common understanding of what good peer review looks like.
The scientific and scholarly community needs a set of peer
review standards.
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Key points

e |If peer review is to remain the hallmark of scientific and
scholarly literature, we need standards to define what
good peer review looks like.

o We have identified five principles of good peer review:
Content Integrity, Content Ethics, Fairness, Usefulness,
and Timeliness.

e Journals should prioritize Content Integrity over novelty
and citability.

e Journal teams should make their peer review practices and
polices accountable to their stakeholders.

e Journal teams should regularly audit their peer review

practices to ensure continuous improvement.

The term ‘peer review’ is currently used as a catch-all to refer
to any assessment that a manuscript undergoes, regardless of
who undertakes that assessment and when it happens (see
Table 1). This understanding is broader than the literal interpreta-
tion of the term as the assessment of a piece of research by
others working in the same discipline. ‘Peer review' is now used
to refer to post-publication assessment, whether via a formal soli-
cited review process or an unsolicited letter/comment option,
and to pre-submission assessment undertaken informally by col-
leagues. (For more on this history of peer review see Etkin, Gas-
ton, & Roberts, 2017, chapter 2.) There is a danger that ‘peer
review' has come to encompass too much and therefore mean
very little. It is important for the scientific and scholarly commu-
nity to bring clarity to this situation by defining what peer review
means and what it should achieve. For the purposes of this arti-
cle, we are primarily referring to peer review as a process insti-
gated and directed by the journal team, rather than informal and

TABLE 1 The functions of content review.

What is being checked Who checks

Ethics compliance Editorial office

Image manipulation Editorial office (with

tools)
Plagiarism Editorial office (with
tools)
Methodology is sound Reviewer
Results are plausible and well Reviewer
presented
Interpretation of results is valid Reviewer
Manuscript is readable and accessible Reviewer

Data archived and accessible Editorial office

Spelling, punctuation, grammar Copyeditor

Formatting Typesetter

unsolicited activities that might happen at other times. Therefore,
unless stated otherwise, our recommendations refer to pre-
publication peer review. Throughout this article, we will use the
term ‘journal team’ to refer all those directly associated with the
journal, including the editor(s), support staff, and the publisher.

The purpose of the scientific and scholarly literature is the
communication and curation of a definitive report of conducted
research. Peer review serves this purpose by providing a qualita-
tive check of the articles reporting that research. The purpose of
peer review is not to ensure truth per se, any more than it is the
purpose of the scientific and scholarly literature to issue truths by
decree. Readers still draw their own conclusions about the value
of the research (Nicholas et al., 2015). All scientific conclusions
might be modified or falsified by new data, by the refinement of
hypotheses, or - sporadically - by shifting of the prevailing para-
digm. Authors and reviewers are not expected to be infallible;
indeed, corrections, errata, and retractions, although possibly con-
sequences of mistakes in the publishing process, are indicative of
the proper functioning of that refinement to the collective body
of scientific and scholarly progress. Peer review acts as a check
and filter to ensure that the best possible report of conducted
research is published. Therefore, when considering the quality of
peer review, the focus should be on its effectiveness in this role.
What constitutes a good report of conducted research will vary
across research disciplines because research methods vary across
disciplines; nevertheless, there are principles for peer review that
should be universal.

We aim to outline the principles for peer review and to
describe what better peer review looks like. For all the criticisms
of peer review (see Atjonen, 2018), it seems inevitable, and desir-
able, that it will remain a core part of the publication process.
Inevitable because of the broad support amongst researchers for
it to continue (Nicholas et al., 2015) and because of the lack of
credible alternative mechanisms to assess the quality of published
research (Mulligan, Hall, & Raphael, 2013). That does not mean
peer review should not change; many of the criticisms of peer
review could be addressed by making it better. It is our hope that
this article will challenge journal teams to improve the way peer
review is conducted.

METHODS

Through meetings held with Wiley colleagues, and after a review
of the literature on peer review, we first identified five principles
that we felt define a ‘gold standard’ of peer review:

o Content Integrity: peer review establishes that the work is reli-
able and potentially reproducible.

e Content Ethics: peer review establishes that the work was
conducted ethically.

o Fairness: peer review is objective and impartial.

o Usefulness: peer review is constructive and helpful.

o Timeliness: peer review provides timely feedback for authors.

www.learned-publishing.org

© 2019 The Author(s).

Learned Publishing 2019; 32: 163-175

Learned Publishing published by John Wiley & Sons Ltd on behalf of ALPSP.



What does better peer review look like? 165

The first two principles relate to the research process, while
the last three relate to how peer review is conducted. These prin-
ciples were then explored in greater detail through solicited case
studies. In this article, we present the findings of our literature
review, making recommendations about how to implement good
practice for each of the five principles. In the course of our
research, we identified a number of different aspects to each of
the principles and have represented these as sub-headings under
each principle. The peer review process involves two sets of
actors: external reviewers and the journal team (including editors,
assistants, and publishers); our recommendations involve both
groups.

This is not the first attempt to articulate best practice recom-
mendations for peer review (see Turner, 2003); we hope to move
the conversation forward with timely and up-to-date recommen-
dations. These are intended to complement the guidelines pro-
duced by the Committee on Publications Ethics and the
International Committee of Medical Journal Editors. Our recommen-
dations cannot hope to be exhaustive. We believe the recom-
mendations we are making will help clarify and improve peer
review. They are intended to hold across disciplines, including the
Humanities, although some recommendations will have specific
application in certain disciplines (e.g. handling data).

We have not isolated transparency as a principle in its own
right - although it is pertinent to many of recommendations -
because transparency is not an unqualified good. Some aspects
of the peer review process require confidentiality and discretion.
Mishandled transparency can be misleading and/or unhelpful. We
recommend transparency when it is the means to achieving other
recommendations.

CONTENT INTEGRITY

Peer review addresses the integrity of the work under review
when it focuses on ensuring that researchers publish an accurate,
verifiable, and complete representation of how they did their
work and the outcome. This will mean that reviews and decisions
are founded on the quality of science or scholarship to ensure
that the published article is as accurate, complete, and as poten-
tially reproducible as possible.

Historically, peer review, like journal publishing in general,
has been shaped by both constraints and interests. One key con-
straint for journals has been that of the page budget and how
much a journal can practically publish. Such a constraint inevita-
bly requires the filtering of submissions by priority rather than
just merit. There are other constraints as well. Journals often
measure success by metrics such as subscriptions, downloads,
and citations. Again, these interests incentivize assessing an arti-
cle for citability and newsworthiness, alongside consideration of
merit. Journals cannot ignore these pressures, but they can adopt
peer review standards which ensure that quality is not compro-
mised by them.

11 - Content quality

e Reviews and decisions should focus on the quality of the
methodology, completeness of data, and interpretation of
results rather than (and perhaps instead of ) positive or nega-
tive results alone.

Many of the incentives for journals and for authors are
focused on articles that are impactful, as measured by, for exam-
ple, citations, downloads, or newsworthiness. Whilst it is not
inappropriate for authors or editors to want research to make an
impact, these incentives are not necessarily perfectly aligned with
the best interests of the scientific and scholarly literature.
Research with negative results may not be widely publicized but
needs to be published to avoid wasted efforts of future
researchers. Replication studies may not be widely read, but
reproducibility is an essential aspect of the scientific method.
There can sometimes be a sharp disjunction between what the
public finds interesting and what is in the public’s interest. Ulti-
mately, the primary incentive for the scientific and scholarly liter-
ature, and thus for peer review, should be the pursuit of
knowledge. Therefore, peer review should focus on whether the
methodology is sound and whether the interpretation of the
results is valid, rather than the predicted impact of the article.

This does not mean eliminating any editorial consideration of
novelty or priority. Even if incentives for researchers were more
closely aligned to merit rather than impact, truly ground-breaking
research would (and should) still get more attention than replica-
tions and derivative studies. Some research should be brought to
the attention of the general public, some research should inspire
new studies (and thus be highly cited), and some research should
be read widely (and thus be highly downloaded). Whilst journal
brands remain the aggregators of readership, it is inevitable that
research will be filtered by novelty and priority. Integrity and
quality should always come first.

e Journal teams should ensure the journal's standards for the
acceptance of articles are transparent to both authors and
reviewers.

Transparency is important to authors because it manages
their expectations about how their submissions are assessed.
Transparency is important to reviewers because it informs their
approach to assessing the manuscript they have been invited to
comment on. Transparency is important to readers and the
research community in general because it allows them to assess
what confidence they should have in what they are reading. A
review process that is focused on quality, and is seen to be such,
will receive the confidence of the research community.

12 - Content accuracy

e Reviewers should carefully read through manuscripts and
write thorough, well thought-out reviews to ensure rigorous
assessment of the accuracy of the content.
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Unfortunately, there are still too many examples of manu-
scripts receiving cursory reviews (Rodriguez-Bravo et al., 2017).
Reviewers need to be held accountable for such bad practices,
primarily by the handling editor. This may mean providing feed-
back to reviewers who provide unhelpful reviews. There is cur-
rently no consensus about how to assess the quality of reviewer
reports (Sizo, Lino, & Rocha, 2018; van Rooyen, Black, & Godlee,
1999); the onus is on editors to confirm whether the review
meets the journal's requirements. Peer review is a core academic
activity and should be recognized as such by reviewers and by
their institutions (Davidoff, 2004; Ferris & Brumback, 2010).

e Editors should be able and ready to provide advice to
reviewers.

To provide thorough reviews, reviewers need guidance. This
may be in the form of standard guidelines to reviewers or
requests specific to the manuscript under review. This will be par-
ticularly important for early career researchers who are often
unfamiliar with the review process (Merry, Jarvis, Kupoluyi, &
Jomama Lual, 2017). Editors should also be available to provide
advice to reviewers if questions arise during the review process.
Ultimately, it is the editor who has overall responsibility for the
manuscripts they are assigned to, and so, the editor needs to take
ownership of the review process. Evidence shows that an active
editor makes a crucial difference in ensuring the effectiveness of
peer review (Esarey, 2017).

e Journal teams should make provisions to carefully review con-
cerns raised by readers after publication and act where war-
ranted to ensure that what is published is accurate.

Maintaining the version of record is a primary responsibility
of every journal, and part of that responsibility is issuing correc-
tions, or even retractions, to ensure the accuracy of the version
of record (Peterson, 2018). Each journal should have a way for
readers to contact the editorial office if a concern arises, and
each journal should have a policy for how such concerns are
handled.

I3 - Content completeness

e Journal teams and reviewers should check that the report of
the research is as complete as possible, especially the descrip-
tion of the methodology and the results. Journal teams should
encourage the use of relevant reporting guidelines to ensure
consistency across journals.

The way research is reported is integral to ensuring that it
can be both properly understood by readers and used as a foun-
dation for future research. The so-called ‘reproducibility crisis’
(Pashler & Harris, 2012) has drawn attention to the concern that
the description of the methods reported in many scientific arti-
cles is insufficient to allow for replication of the research and

thus fails one of the basic tenets of the scientific method. Report-
ing guidelines have been developed in many disciplines to
address this problem, providing a way for authors to check that
their articles are as complete as possible and in accordance with
the best practice for their discipline. However, adherence to
these guidelines remains stubbornly low (Page et al., 2017). Jour-
nal teams should encourage reviewers to use reporting guide-
lines, so they can assess the completeness of the article (Hirst &
Altman, 2012). Furthermore, to address the fact that most scien-
tific publications still fail to report on potential sex and gender
differences and similarities in studies that include both sexes,
there are now sex and gender reporting guidelines that should be
adopted, where relevant (Heidari, Babor, de Castro, Tort, &
Curno, 2016).

Another element of completeness is the transparency of the
research process, from the pre-registration of the initial research
protocol (if applicable) through to the accessibility of the research
data. Occurrence of pre-registration is still stubbornly low (Chan,
Pello, Kitchen, et al., 2017). Ensuring that relevant reporting and
transparency guidelines are followed should be part of the review
process. Studies have shown that adherence can be improved by
the rigorous implementation of policies by the editorial office
(Macleod, 2017). Other elements of completeness include trans-
parency around conflicts of interests and funding. Here too, cur-
rent practice is uneven and inconsistent (Grundy, Dunn,
Bourgeois, Coiera, & Bero, 2018).

Reviewers should check the completeness of the literature
review within the article. However, reviewers should not seek to
use this as an opportunity to acquire citations to their own work,
if tangential. Journal teams should not seek to ‘game’ citation
metrics by recommending unnecessary citations to articles previ-
ously published in the journal.

e Journal teams should encourage authors to share and cite data
in a separate repository (if not part of the journal article).

Data-sharing policies vary between journals, between pub-
lishers, and between disciplines. There are also a variety of
data-sharing initiatives available, whether it be institutional
repositories or cross-discipline repositories. Publishers also offer
facilities for authors to make supplementary material available
to readers.

The preparation of data for deposit in a repository is not an
insignificant task. Some research data may be confidential, and
data containing personal identifying information cannot be dis-
seminated. There are other reasons why it might not be deemed
appropriate to share data. Therefore, we are not recommending
absolute and unrestricted access to all data as such a recommen-
dation would be impractical and possibly undesirable. Journal
teams need to adopt data-sharing policies that are appropriate
and responsible and which ensure that the reader has sufficient
information to understand the article. Where possible, the option
for future research teams to have access to the data for either
replication studies or meta-analyses is to be encouraged. Where
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authors cannot make data accessible, the journal team should
require an explanation.

It is not currently the norm to peer review the empirical data
reported in an article, although some journals have adopted data
review policies. This might involve checking the quality of the
data to see if it aligns with the conclusions of the paper or re-
running the analyses to see if the results can be replicated from
the data provided.

CONTENT ETHICS

Peer review addresses the ethics of the work under review when
it establishes that the work was conducted responsibly. Journals
use peer review to check that the work they consider publishing
was conducted in a way that treated participants (people, ani-
mals), the environment, and colleagues responsibly, in a way that
minimizes harm and meets community expectations (self-regula-
tion) and regulatory requirements. Peer review may help journals
to avoid publishing unethical work.

E1 - Research ethics

e The journal’s author guidelines should state the relevant ethi-
cal standards and include links to relevant guidelines and legis-
lation. Journal teams should ask authors for confirmation that
they have complied with these standards and check that man-
uscripts contain an explicit statement confirming that the
research was approved by the relevant bodies (which should
be named in the manuscript) or an explanation of why the
study was exempted from such approval.

Journals cannot police ethical research practices, but they
can play their part, in concert with other bodies, to encourage
ethical behaviours. This may include holding authors to a higher
standard than their local ethics bodies. For example, a journal
may adopt a high standard on animal welfare and may refuse to
consider articles about research that did not follow those stan-
dards. Journals have no power to grant and refuse ethics
approval but can check retrospectively whether approval was
given. Similarly, journal teams can check that consent was
acquired from each participant for their involvement in the study
and for any personal information included in the article.

e Journal teams should check for symptoms that might suggest
research misconduct, for example, image manipulation or data
fabrication. If misconduct is suspected, they should endeavour
to ensure that this is properly investigated by the author’s
(or authors’) institution(s).

Research misconduct is bad for the scientific and scholarly
literature as it may lead to erroneous or even fabricated results
being given the credibility of publication. The impact of such fab-
rication can be significant, particularly for research directly appli-
cable to health and social practices (Godlee, Smith, & Marcovitch,

2011; Le Noury et al., 2015). The authors have primary responsi-
bility for ensuring that their research is conducted ethically and
leave themselves open to legal action if they knowingly commit
fraud. Whilst the peer review process cannot hope to pick up on
all misconduct, journals have a responsibility to take reasonable
steps to ensure research misconduct is detected and offending
manuscripts refused publication.

Journal teams should have appropriate policies for dealing
with concerns raised after publication.

E2 - Publication ethics

e Journal teams should ask authors to declare that the submit-
ted work has not been previously published, is not being con-
sidered for publication elsewhere, and that they have the
rights to the work they are submitting.

Whilst there are significant incentives for authors to have
their work published, re-publishing the same work in multiple
venues or ‘salami-slicing’ their research is detrimental to the sci-
entific and scholarly literature. At best, it wastes time and effort.
At worst, it over-inflates the significance of their research and
skews the results of meta-analyses. To prevent this, authors
should be discouraged from parallel submissions and redundant
publication. Furthermore, journal teams should ensure copyright
is respected by checking that authors have the rights and permis-
sions to publish their submitted content.

Many journals do not consider pre-prints, working papers, or
conference presentations to constitute prior publication. Journal
teams should ensure their author guidelines are clear about what
is and is not considered prior publication.

e Journal teams should utilize software to check for textual
overlaps with other published works. Journal teams should
investigate any discovered overlap for evidence of plagiarism
or redundant publication.

Even if articles were not protected by copyright, plagiarism
would still be wrong. Taking credit for the work of another is
unfair and has negative outcomes for research. Journal teams
have a responsibility to try to prevent plagiarism. There are now
software tools available that allow for the easy identification of
textual overlaps. Not all textual overlap is unjustified. Plagiarism
of results can be harder to detect if there is no textual overlap,
although this can be identified by reviewers.

e Journal teams should ensure that a conflict of interests state-
ment for all authors is included in the manuscript.

All authors have interests that might impact their objectivity.
These interests might be financial, social, or ideological. It would
not be possible for an author to eliminate all such conflicts of
interest, nor would it be desirable for the literature for authors to
be censored due to such conflicts. Instead, the impact of such
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conflicts of interest should be mitigated by a clear and transpar-
ent statement, which is made available to both journal teams and
to readers.

FAIRNESS

Peer review is conducted fairly when it considers papers on their
own merit, without regard for the identity of the author(s) or the
reviewers' and editors’ own interests. Fairness complements
Integrity because a peer review process which ensures that the
published article is as accurate, complete, and as potentially
reproducible as possible is incompatible with a process that is
biased by the identity of the author(s) and/or the interests of the
reviewers or editors. Fairness is also a rooted in a straightforward
moral axiom (‘treat others as you would like to be treated’).
Authors have a right to expect their work to be assessed fairly;
journals have a responsibility to meet that expectation. Similarly,
authors have a responsibility to be fair by ensuring recognition is
granted according to merit. Therefore, both for the benefit of the
scientific and scholarly literature and because it is the right thing
to do, we advocate that all journals take steps appropriate to
their disciplines to ensure that submissions are assessed fairly.

A tendency to associate and collaborate with people who are
similar to oneself may manifest as bias, for example, in gender,
ethnicity, and socioeconomic status (Walker, Barros, Conejo,
et al., 2015). A tendency towards group-think may limit genuinely
novel proposals (Grayson, 2002) or bias reviews in favour of
those from the same ‘school of thought’ (Teplitskiy, Acuna,
Elamrani-Raoult, Koérding, & Evans, 2018). The incentives for
competition and personal advancement can motivate unethical
reviewer behaviour, such as trying to scoop research results or
direction or by giving adverse reviews. There is no separating
peer review from community social dynamics, nor should we
want to entirely, but we can strive towards mitigating the nega-
tive impacts.

F1 -Authorship attribution

e Journal teams should clearly state their policy regarding
authorship attribution, setting out which contributions do and
do not qualify for authorship. Authors should be asked to
declare that all listed authors meet the journal's criteria for
authorship and no qualifying authors have been omitted

e Articles should include a description of each individual's con-
tribution to the work.

e All authors should be copied, via legitimate email addresses,
into emails confirming receipt of submission and the outcome
of the peer review process. Journal teams should follow up on
undeliverable emails to ensure this communication is received.

The pressure to publish, and the benefits that accrue from
publication, provides strong incentives for researchers to claim
authorship unfairly, beyond their contribution to the research.
Standards of authorship vary across disciplines. For instance,

some disciplines have a tradition of listing a doctoral supervisor
as a co-author, whereas other disciplines do not. In some disci-
plines, the order in which authors are listed denotes significance
of contribution. There are also regional variations in how author-
ship is recognized. Some institutions only give recognition to
researchers listed as corresponding author; papers with multiple
corresponding authors are symptomatic of this pressure. Such
methods of attribution are opaque and arcane.

Therefore, we recommend that journals be transparent
about their policy of authorship attribution. The criteria of
authorship advocated by the International Committee of Medical
Journal Editors have been widely adopted (see www.icmje.
org/recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html), although there have
been recent calls for reform (Helgesson & Eriksson, 2018). Those
who do not qualify as authors but have contributed to the article
should be recognized in an Acknowledgments statement. Yet
authorship itself as a concept is not specific and flexible enough
to give full recognition to the various contributions made by
authors and collaborators in undertaking research and preparing it
for publication. A detailed contribution statement within the arti-
cle gives proper recognition to these various roles. The CRediT
taxonomy developed by CASRAI is a way of formalizing such con-
tribution statements, ensuring consistency across journals and dis-
ciplines (see https://casrai.org/credit/).

It is not, ultimately, the role of journals to police authorship -
this is not possible - but due diligence can be undertaken by fol-
lowing the recommendations above.

F2 -Revised papers

e Reviewers should write thorough reviews in the first round of
peer review. They should not introduce new comments with-
out good reason in future rounds of revision.

e Editors should limit rounds of revision to what is necessary
and not invite new reviewers to revised papers unless justified
by circumstances.

Authors have a reasonable expectation that addressing
requests for changes will lead ultimately to publication. There
may be cases where authors do not make sufficient changes to
meet the request or indeed where they are not able to meet the
requests (such as where new data is requested), but all other
things being equal, authors should not be asked to devote time
to making changes unnecessarily. Therefore, reviewers have a
responsibility to try to ensure that major requests for changes are
made in the first round of review and that subsequent rounds are
primarily directed at assessing whether those requests have been
met. Inevitably, there may be cases where something is missed in
the first round of review, and the integrity of the published article
cannot be sacrificed to the ease of the authors. Editors have a
responsibility to limit the number of rounds of review by directing
reviewers in the way they approach the different stages of
review. It will generally not be appropriate to assign new
reviewers to a revised manuscript as new reviewers will not be
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best placed to check whether the requested changes have been
made. If reviewers do make new requests in subsequent rounds
of review, the editor needs to decide whether it is necessary to
communicate these to the author.

F3 - Conflicts of interest

e Editors should be asked to declare any conflicts of interest
that might affect their judgement and be directed not to use
information gained in peer review to their own advantage.

e Editors should consider the need for impartiality in peer
review when inviting reviewers and avoid inviting close col-
leagues or recent collaborators of the author.

e Potential reviewers should be asked to contact the editorial
office for advice before accepting an invitation to review if
they recognize they have a perceived or actual conflict of
interest that may hinder them from considering the manu-
script objectively. Reviewers should be directed not to use
information gained in peer review to their own advantage.

There are numerous interests that might bias the assessment
by both editors and reviewers, positively or negatively. These
include financial interests, personal relationships, academic inter-
ests, or even ideological differences. It is important that such con-
flicts of interests are addressed and are seen to be addressed.

By declaring conflicts of interests, editors allow authors and
readers to scrutinize any issues that may have affected their
judgement. The existence of a conflict of interests does not, of
itself, entail that the editor should recuse himself/herself from
handling the submission. Sometimes, disclosure will be sufficient.
Either way, editors should be transparent about such conflicts,
through a publicly available conflict of interests statement and a
published statement within articles where they recused
themselves.

Editors have a responsibility to consider conflicts of interests
when inviting reviewers. Close colleagues or recent collaborators
of the author should not be invited to review. Editors can also
mitigate potential reviewer biases by inviting reviewers from a
wide and diverse pool of reviewers.

Asking potential reviewers to disclose conflicts of interests
allows the editor to make a judgement about whether to proceed
with the review and to assess whether the review is partial once
the comments have been supplied. One argument made for dis-
closing reviewer identities to authors and/or readers is to allow
for transparency around potential conflicts of interests. Under
such a process, making available a conflict of interests statement
from the reviewers might be appropriate.

All those involved in the review process, including editors
and reviewers, should review disinterestedly and without thought
for personal gain.

F4 - Confidentiality

e Journal teams should make it clear to reviewers that manu-
scripts under review are confidential, and the information

should not be shared with anyone (including colleagues) without
first contacting the editorial office. This may vary depending on
peer review models but usually applies until at least the time
when the manuscript is published. Review forms might include
a specific question asking the reviewers to confirm that they
have read and understood these guidelines. Breaches of confi-
dentiality should be investigated appropriately.

e Before asking another person to assist with a review,
reviewers should contact the editorial office for permission to
share the paper with them, and they should then acknowledge
the assistance on the review form.

Authors are entitled to expect that their manuscript and
accompanying information will only be used for the purposes for
which it was supplied, that is, for peer review pending possible
publication. It would therefore be inappropriate for anyone
involved in the review process to share the manuscript with any-
one not involved in the review process. Where manuscripts
include personal data, it may be illegal to do so.

There are reasons why authors may wish to keep their
research private until publication. Their data might be sensitive or
confidential, their results might be subject to embargo or patents
pending, or they may wish to keep their results private from com-
peting research groups. Furthermore, journals cannot hope to
control for conflicts of interests if they do not know with whom
manuscripts are being shared.

The publishing landscape is changing. Increasingly,
researchers are using pre-print servers or institutional reposito-
ries to share unpublished and unreviewed research. There have
also been experiments in public, or unsolicited, peer review,
although they have had uninspiring results (Nature, 2006). It is
possible that concerns which motivate the present confidentiality
might be addressed by version tracking solutions, such as Block-
chain (Avital, 2018) or F1000. Regardless, journals need to be
transparent about what they will do with manuscripts submitted
for review to give authors confidence about what they can
expect from the review process.

F5 - Bias

e Journal teams should explore how to reduce bias caused by
common prejudices in peer review, which may include encour-
aging authors to consider diversity when suggesting reviewers,
operating a double-blind peer review process or an open
(signed and published) or transparent (unsigned but published)
peer review process, or training editors to be aware of the
effects of implicit bias.

o Where possible, journal teams should start reporting on the
demographics of their authors and reviewers to ensure inclu-
sion and diversity.

e Publishers have a responsibility to ensure that editors and edi-
torial boards are diverse and represent the community they
serve.
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Peer review assesses manuscripts, not authors. Manuscripts
should be reviewed on merit alone. Issues pertaining to the per-
son of the author(s), such as gender, ethnicity, age, or prestige,
should be strictly irrelevant. Yet there is evidence from various
fields of human activity, including grant review (Tamblyn, Girard,
Qian, & Hanley, 2018), that we are subject to conscious and
unconscious biases (Fay, 1993; Steinpreis, Anders, & Ritzke,
1999). The evidence on bias in peer review is mixed, with some
studies concluding that bias occurs (Link, 1998; Tomkins, Zhang, &
Heavlin, 2017; Tushingham, Fulkerson, & Hill, 2017), and other
studies finding no significant impact (Lee, 2012), for example,
Burns and Fox (2017) concluded that socioeconomics and lan-
guage are more important factors than editor or reviewer bias in
explaining geographic variation in acceptance rates (Burns & Fox,
2017; and see also Engqvist & Frommen, 2008). Author-
suggested reviewers have been found to be more favourable than
editor-selected reviewers (Bornmann & Daniel, 2010; Fox, Burns,
Muncy, Meyer, & Thompson, 2017). It can be argued that the
more peer review is an objective exercise, the less opportunity
there will be for bias to operate. The reported p-value is either
statistically significant or is not; the gender of the author cannot
change that. Nevertheless, the concern of authors about bias is
very real, especially when the incentives are present for partiality
in review (D’Andrea & O’'Dwyer, 2017).

Intuitively, one would conclude that anonymizing manu-
scripts (i.e. double-blind peer review) were the best way to safe-
guard the review process from such biases. Reviewers frequently
express a preference for double-blind peer review (Curtin,
Russial, & Tefertiller, 2017). When given the option in pilot stud-
ies, authors from ‘top’ institutions tended to opt for single blind,
whereas those from less prestigious institutions opted for double
(Rodgers, 2017). Objections that anonymity cannot be preserved
are not supported by evidence (Le Goues et al, 2018). Space
does not permit for a full literature review on double-blind peer
review; suffice to say that the evidence is mixed, with some stud-
ies finding that double-blind peer review reduces bias, whilst
other studies found no effect. We are therefore unable to make
an evidence-based recommendation in favour of double-blind
peer review, despite its intuitive appeal.

It might be argued that open and/or transparent peer review
provides an alternative mechanism for reducing reviewer bias
(Ross-Hellauer, 2017). If reviewers are made accountable for their
recommendations that might reduce conscious attempts to influ-
ence outcomes unjustifiably. It may even have an impact on
unconscious biases. To date, the evidence does not exist to sub-
stantiate these intuitions, and so, again, we are unable to make
an evidenced-based recommendation in favour of open peer
review. We welcome ongoing research into peer review models.

The way reviewers are selected also risks introducing bias
into the process. Fox et al. (2017) found that author-suggested
reviewers are more likely to be male in general, and male authors
are even more likely to suggest male reviewers. Editors also have
been found to demonstrate homophily when selecting reviewers,
both with regards to region (Gaston & Smart, 2018) and gender
(Helmer, Schottdorf, Neef, & Battaglia, 2017). Switching to a

more objective reviewer selection strategy, based on a taxonomy
of expertise and on merit, is likely to decrease bias in review
outcomes.

There are other strategies for mitigating the effects of
reviewer bias. Consulting more than one reviewer reduces the
potential for subjectivity. Diversifying the reviewer pool may
reduce review bias (Teplitskiy et al., 2018). The mediating role of
the editor should also help pick up on unsuitable reviewer recom-
mendations (Bastian, 2017). Editors should be supplied with
information about unconscious bias. There is evidence that
author-recommended reviewers are more likely to give favour-
able reviews, and so, editors should be cautious about over-
reliance on such recommendations (Liang, 2018). Regularly
reporting on the demographics of authors and reviewers will raise
awareness about diversity and inclusion.

USEFULNESS

Peer review is useful when it benefits all stakeholders in the pro-
cess. It means providing constructive feedback to authors so that
they can improve the clarity and accuracy of their research article
and report their work in the best possible way. It means providing
reviewers with concise and easily accessible guidance on asses-
sing papers. It means a final article that makes an important addi-
tion to the literature.

In survey responses, researchers often indicate that peer
review is beneficial to improving their article and that peer review
contributes significantly to the effectiveness of scholarly commu-
nication (Rowley & Sbaffi, 2017). There is also evidence that good
peer review strengthens the community, whilst bad peer review
weakens the community (Dali & Jaeger, 2018). Many initiatives
aim to improve the usefulness of peer review for all parties
involved (e.g. see the discussion on the Scholarly Kitchen blog,
Michael, 2015). Considering and adopting continuous quality
improvement methodologies seems intuitively a sensible path for
journals to follow (e.g. see the 2015 interview with Dan Filby,
CEO, HighWire Press on the Beyond the Bool blogsite) (Beyond
the Book, 2015).

U1 - Guidance

e User-friendly author guidelines should be easily accessible so
that submitted manuscripts are in the best possible format to
reap the full benefits of the peer review process.

One common complaint from authors is that the submission
process is too complicated, with too many requirements and with
frustrating systems (Hartley & Cabanac, 2017). This is not symp-
tomatic of a useful process. Whilst submission requirements can-
not be eliminated altogether as they will be necessary to ensure
proper peer review, submission requirements and submission sys-
tems should be accessible.
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U2 - Constructive

e Peer review should help authors to express and communicate
their work, not simply criticize their output.

Rejection is not a dirty word. Some papers need to be
rejected because they are unsound, because they are not within
the scope of the journal, because they are fraudulent, or because
they breach ethical norms. However, whilst a meaningful review
process will always necessitate some rejections, for most papers,
the peer review process should be constructive. This means a
process that provides authors with feedback to help them
improve their paper. Even authors whose work is rejected should
receive useful feedback that helps them determine their next
steps (e.g. is it worth submitting elsewhere?)

e Journal teams should recognize reviewer efforts, for example,
by providing reviewers with a copy of the decision letter or
perhaps by awarding professional development or continuing
education credits for peer review or through other recognition
schemes.

Reviewers are integral to the peer review process. For most
journals, their contribution is voluntary and unpaid. Studies con-
sistently find that reviewers are primarily motivated by a sense of
responsibility to the discipline and by interest in upcoming
research (Curtin et al., 2017; Warne, 2016). Researchers as
reviewers reciprocate for the benefit they receive as authors
(Tuckett & Kangasniemi, 2017). Other forms of recognition not
only provide additional motivation to reviewers, they are also
useful to reviewers in their personal and career development.
Journal teams should continue to explore new ways to give
reviewers appropriate recognition (Messias, Lira, Furtado, de
Paula, & Rocha, 2017).

e Journal teams should share a copy of the decision letter and
other reviews (anonymized as required) with all reviewers.

One way of helping reviewers improve their reviewing is to
share with them the outcome of the process, including the com-
ments of editors and reviewers.

U3 - Transparent procedures

e General ethical guidance and journal-specific reviewer guide-
lines should be published and made easily accessible to all
parties so that more relevant feedback can be collected to aid
authors in improving their work and to aid editorial decision
making.

o Where possible, reviewer scoresheets, editorial office check-
lists and other content assessment rubrics should be made
available to authors, reviewers, editors, and readers.

Transparency can add to the usefulness of peer review
(Wicherts, 2016). The more authors see beforehand about the

requirements, policies, and procedures of the journal, the better
they can prepare their manuscript for submission. The more
reviewers see about the guidance given to authors and the stan-
dards applied by editors, the better they can tailor their efforts to
aid the editors. The more readers see about the peer review pro-
cess, the better understanding they will have of the final article.

There are increasing calls for journals to publish review
reports, arguing that it improves accountability and the under-
standing of the final article without impacting review quality -
see, for example, the open letter on the ASAP Blog, http://
asapbio.org/letter. We anticipate this trend will continue. We
welcome ongoing research in this area.

U4 - Continuous improvement

e Journal teams should conduct regular audits, through surveys
or focus groups, of authors’, reviewers’, and editors’' needs and
perceptions of the journal's peer review process to increase
the usefulness of the process.

Usefulness is a relative concept - relative to the changing
needs and wishes of the stakeholders in the process. Journals
teams need to continually monitor those needs and wishes and
respond accordingly by updating their policies and procedures.

TIMELINESS

Peer review is conducted in a timely manner when an outcome is
reached quickly, without compromising the focus on integrity and
ethics or the usefulness and fairness of the review process.
Timely publication means research results are published when
they are most relevant for further research.

Slow peer review can be unfair to authors as they cannot
seek publication elsewhere whilst their manuscript is under
review and are deprived of timely recognition for their work. For
peer review to be useful for both authors and readers, it must be
completed within a reasonable timeframe. Slowness is one of the
main criticisms of peer review (Nguyen et al., 2015; Powell,
2016). Unpublished market research undertaken by Wiley has
found that authors in most disciplines expect peer review to take
under 30 days, while a peer review time in excess of 37 days is
considered too long. The research found discipline differences,
with Health Sciences researchers expecting review to be com-
pleted within 18 days, Life and Physical Sciences within 26 days,
and Social Sciences within 29 days. Reviewers often complain,
however, that undertaking reviews is time-consuming and that
they are not given enough time to provide a quality assessment
(Publishing Research Consortium [PRC], 2016; Rodriguez-Bravo
et al, 2017), and other research indicates that reviewers often
spend more than 6 h per review (Mulligan et al, 2013; PRC,
2016). Here then is the timeliness paradox: researchers as
authors want decisions as soon as possible, but researchers as
reviewers want more time to provide better reviews. There may
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be no way to truly square this circle, but journals should take
steps to ensure that review is conducted in a timely manner.

We have not made specific recommendations about suitable
timeframes. In part, this is because what is considered an appro-
priate length of time will vary between disciplines and between
journals. It takes longer to review a 10,000-word review article
than a 2,000-word case report. A process that includes image
checks, statistical checks, etc. (e.g. for a life science journal) will
take longer than a process that includes none of these things
(e.g. for a history journal). In any case, selecting a specific number
of days to complete the process would be arbitrary. It is the effi-
ciency of the process that matters, not length of time per se.

T1 - Shared responsibility for timeliness

e Timeliness should be a shared objective for everyone working
in an editorial team.

The editorial office alone cannot ensure that manuscripts are
reviewed in a timely manner. All participants in the process must
take a share of the responsibility. Researchers should recognize
that their desire for a swift review process when they submit as
an author should be reciprocated by a respective motivation to
return their comments promptly when they are asked to review.
It is good practice to encourage declining reviewers to suggest
potential reviewers to help editors find reviewers with appropri-
ate expertise.

Journal teams have a responsibility to treat reviewers with
courtesy and respect. With the pressures to find reviewers, some
journals have adopted a ‘scattergun’ approach of inviting multiple
reviewers at once and automatically ‘uninviting’ any outstanding
reviewers once two reviews have been received. This approach
should be discouraged. Reviewer invitations should only be
issued with the genuine intention of soliciting the reviewer’s
opinion. Once they have agreed, reviewers should be allowed the
full deadline to complete their review and should not normally be
dismissed unless severely overdue.

In most cases, reviewers are unpaid and supply reviews on a
voluntary basis. Intuitively, one might suppose that providing
additional incentives for review would improve reviewer perfor-
mance and thus improve timeliness. However, research indicates
that performance-related rewards actually disincentivize
reviewers (Zaharie & Seeber, 2018). We encourage appropriate
reviewer recognition (see U2). But we cannot make evidence-
based recommendations about using incentives to improve
timeliness.

T2 - Transparency

e Expected timeframes for the end-to-end peer review work-
flow should be published, usually expressed as a median from
the prior calendar year.

Authors should be given reasonable expectations about
when they will receive a decision. This should include a

breakdown of the separate stages of the process, as relevant, so
authors can appreciate the time required.

Expected timeframes are different from guarantees. Even if
journals were to offer guarantees, they would have to allow for
exceptions, such as when an ethics investigation is required.
Therefore, it is better to talk in terms of expectations.

e Journal teams’ expectations of editor and reviewer commit-
ments should be clearly communicated to them.

Before an editor is appointed to a journal, they should be
given a clear set of expectations of the standards the journal
works to, including turnaround times.

It is both courteous and expedient that invited reviewers
should be informed of the deadline for a review and given the
option to decline if they cannot complete the review in the given
timeframe.

e Authors should be kept informed about the status of their
manuscript, including an explanation for any delays.

Managing expectations is not simply a matter of describing
the expected timeframes. It also involves keeping authors
updated about the status of their manuscript. This may include
providing an explanation to the author(s) if the review process is
falling behind the stated expectations.

T3 - Continuous monitoring and improvement

e Journal teams should take active steps to improve timeliness
through regular (quarterly or annual) audits of their workflow.

Given the increasing use of electronic editorial office sys-
tems, it is now relatively easy to report not only on median time
to decision but also on the time taken for each stage of the pro-
cess. Therefore, journal teams can drill down and identify what
might be causing delays. Identifying these problems is not
enough. Journal teams need to take active steps towards resolv-
ing any inefficiencies identified (Epstein, Wiseman, Salaria, &
Mounier-Jack, 2017).

e Journal teams need to ensure that reviewer databases are
kept up to date to prevent unnecessary delays in contacting
reviewers and to ensure well-performing reviewers are identi-
fied for future reference.

e Journal teams should consider using automated tools where
possible, such as a reviewer finder tool or screening software,
to aid faster manuscript processing without compromising
quality. Journals should list on their website the technologies
they use.

There is great potential in automated tools to speed up
review processes. In principle, any systematic activity can be
achieved more swiftly by an automated process than by a manual
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one. The advent of machine learning creates opportunities for
more complex tasks, such as identifying reviewers (Mrowinski,
Fronczak, Fronczak, Ausloos, & Nedic, 2017), editorial screening,
and statistical review, to be undertaken more swiftly and more
rigorously than by human intervention. (Although a future where
computers, rather than editors, assess reviewer reports and make
decisions is still a long way off; Sizo et al., 2018.)

We are not making recommendations about which tools
should be used as this will be specific to the needs of the journals
and its review process.

The balance is needed to ensure that automation is not used
at the expense of integrity. Anecdotally, there is reluctance
amongst some editors and reviewers about reviewers being
selected algorithmically. In part, these concerns are the conse-
quence of simplistic keyword searches, which can produce tan-
gential (or even far-fetched) correspondences between papers
and reviewers. However, such concerns can be mitigated by
appropriate application and will ultimately be allayed by improve-
ments in the systems. Given that, currently, the burden of
reviewing is distributed unevenly across regions (Gaston & Smart,
2018; Warne, 2016) and across genders (Lerback & Hanson,
2017; Helmer et al., 2017; Steinberg, Skae, & Sampson, 2018,
and see https://publons.com/blog/spread-of-peer-review-
workload/), falling disproportionately on a small pool of reviewers
(Sipior, 2018), it can no longer be acceptable for journal teams to
rely on personal networks to discover reviewers.

CONCLUSIONS/NEXT STEPS

The future of peer review is better peer review, both in the per-
ception of its stakeholders and in its application. This means a
peer review process that is focussed on Integrity, whilst uphold-
ing standards of Ethics, Fairness, Usefulness, and Timeliness. This
also means journal teams making themselves accountable to their
stakeholders for upholding these standards by making their poli-
cies and procedures transparent. As part of this project, we have
devised a checklist that can be used by journal teams to evaluate
their existing systems and make changes and improvements
where possible. This checklist is published as an online Appendix
to this article.

We encourage journal teams to adopt the recommendations
we have made in this article as they aspire to provide higher stan-
dards of peer review.
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