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P
eer review lies at the core of science and academic 
life. In one of its most pervasive forms, peer review 
for the scientific literature is the main mechanism 
that research journals use to assess quality. Editors 
rely on their review systems to inform the choices they must 
make from among the many manuscripts competing for the 

few places available for published papers. In the past 50 
years, the use of peer review has become the ‘‘gold standard’’ 
by which journals are judged, just as journals use it to judge 
papers. And whereas journals in all branches of science share 
the core ethos and values of peer review, it has evolved in 
diverse ways to best fit the environments and circumstances 
of the various sciences and disciplines.

However, our purpose in this task force report, ‘‘Review 
Criteria for Research Manuscripts,” is not to discuss the gen­
eral nature and permutations of peer review, as important as 
those topics are. Others have already done this thoughtfully 
and well.1-4 Their work has focused on the tensions inherent 
in the peer review process, the state of peer review and major 
changes in it, particularly over the last 20 years, the devel­
opment of data derived from research on peer review, and 
specific areas of contention and ethics raised by the conduct 
of peer review. Our intention, in contrast, is to contribute 
to the practice of review and develop a scholarly resource 
for reviewers to use as they review manuscripts.

Both review and reviewers are often misunderstood by au­
thors and the reviewers themselves. Authors often feel that 
decisions about their manuscripts are based on mysterious 
criteria and standards, in a largely secretive process run by 
editors and unknown reviewers. Their concerns about the 
opacity of review processes are confirmed; Colaianni found 
that fewer than half of the journals in her sample of journals 
from four subject fields actually included clear statements 
about their peer review practices.5 Reviewers, too, are hand­
cuffed by a lack of information; they are usually told little if 
anything about their role in how decisions are made about 
journal articles or about what is expected of them.6

‘‘Review Criteria for Research Manuscripts’’ grew from an 
effort to address the need for more information about review 
systems and reviewing in the medical education research 
community. By forming a task force to concentrate on the 
needs of reviewers, we hoped to develop, sort, and present 
information that would, in turn, help to increase the quality 
of peer review that members of this community provide to 
journals and to one another. To meet this need, the task 
force focused on the core issues: Who needs information 
most, and what information do they most need? The trajec­
tories of our answers to these questions (developed through 
a normative group process) crossed at reviewers and criteria, 
and what we have produced is a reference tool for reviewers 
to use when they receive research manuscripts that they 
have been asked to review.

Background

When grappling with what information was needed and who 
needed it, we could not ignore how perceptions of and at­
titudes toward peer review have changed over recent decades 
and among different research communities. Further, these 
changes have varied from discipline to discipline, field to 
field, science to science. Peer review was originally con­
ceived to provide advice for the editor, the equivalent of 
asking the knowledgeable colleague down the hall for an 
opinion. By the 1960s and 1970s, however, it had come to 
be the measure of quality for journals—high-quality journals 
use strong peer-review systems. When the National Library 
of Medicine created Index Medicus in the 1960s, peer review 
was not a requirement for a journal’s inclusion, but it was a 
highly weighted factor, as remains the case today. As schol­
arly publication flourished, particularly in the sciences, and 
hundreds of new journals emerged, the expectation was that 
these journals would be founded on the practice of peer re­
view, and the practice was solidified.

The spread of peer review and its adoption as the standard
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of quality brought with them, however, ethical and other 
problems that challenge the conduct normal in peer review 
systems. A few widely known cases of fraud and misconduct 
(particularly the Darsee7 and Slutsky8 ones) that came to 
light in the 1980s illustrated starkly the problems with au­
thorship, duplicate publication, and other publication mis­
conduct that many editors had been concerned and frus­
trated about for years. In 1978 the editors of ten 
internationally prominent medical journals formed a group 
to begin cooperative work on common problems that af­
fected journals. Originally called the Vancouver Group (after 
the site of their first meeting), the group soon took more 
formal shape and status, becoming the International Com­
mittee of Medical Journal Editors (ICMJE). The group has 
become increasingly important over the past 20 years, meet­
ing each year and periodically issuing consensus statements, 
which hundreds of other journals voluntarily sign on to. Sev­
eral of the statements deal indirectly, and some directly, with

9peer review.
In seeking to understand and improve peer review, editors 

in biomedicine had more questions than answers, however. 
Stephen Lock’s pivotal book, A Delicate Balance: Editorial 
Peer Review in Medicine,2 presented a systematic look at peer 
review, bringing together the whole body of relevant re­
search across the sciences. Then in 1989, the American 
Medical Association sponsored the First International Con­
gress on Peer Review in Biomedical Publication, and JAMA 
published the proceedings in a special issue with the evoc­
ative title, ‘‘Guarding the Guardians: Research on Editorial 
Peer Review.’’ 0 Two other conferences followed, in Chicago 
in 1993 and in Prague in 1997, each with a proceedings in 
JAMA,11,12 and a third conference is scheduled for Barcelona 
in September 2001. The emphasis of these meetings is re­
search on peer review and other issues important in biosci­
ence journals; the importance of creating a community and 
forum for the presentation of research on peer review can 
not be overstated.

Status of Research on Reviewing and Reviewers

The research by the bioscience editors is not the only re­
search on peer review, although it has come to dominate in 
the past decade. Parallel work has been done in psychology, 
sociology, economics, and other fields. Taken together, this 
knowledge illuminates many aspects of review and provides 
increasing evidence that editors need to support their review 
systems or changes to them. In particular, two decades of 
research have deepened the understanding of reviewing and 
reviewers.

■ Three overviews at different times and from different per­
spectives have summarized what is known from research.

The first, based in the social sciences, was Armstrong’s 
1982 article13 that reviewed research on science journals 
and the editorial policies of leading journals, and then pre­
sented the implications and his recommendations for im­
provements. The second was Lock’s 1985 book,2 already 
mentioned. The third, which is very recent, is the system­
atic review by Overbeke14; it is the best present summary 
source and introduction to studies in the area.

■ Research into the kinds of reviewers who do better reviews 
for editors, that is, the types of reviews that editors value, 
has produced contradictory results so far. A 1993 study15 
found fairly strong evidence that good peer reviewers 
tended to be under age 40, were from top-ranked academic 
institutions, were well known to the editor, and were 
blinded to the identity of the paper’s author. A 1998 
study,6 on the other hand, was not able to identify the 
characteristics of good reviewers. The closest findings, very 
weak, were that reviewers between ages 40 and 60 did 
better reviews than did those over age 60, and also that 
reviewers educated in North America and trained in epi­
demiology or statistics did better reviews. These two stud­
ies were done at medical journals; there is not a parallel 
body of research for the social science journals.

■ Studies in the biomedical sciences and social sciences over 
the past decade produced mixed findings about using a 
masked review system, also called a double-blinded system. 
In a masked system, the reviewer does not know the iden­
tity of the author or institution. This is in addition to the 
customary practice of concealing the identity of the re­
viewer from the author. Studies in economics journals pro­
duced strong support for using masked review.17-19 But sim­
ilar studies of review in the bioscience journals have been 
more mixed, although evidence is firming on some issues. 
Although earlier research had indicated otherwise, two 
randomized controlled trials in the 1990s found that mask­
ing made no difference in the quality of the reviews of 
papers at prestigious biomedical journals.20,21 Likewise, 
open peer review, where the identities of the author and 
reviewer are known to each other, apparently did not af­
fect the quality of reviews.22 Nonetheless, this issue is de­
bated strongly among editors, and more research is needed 
at the few journals that have open peer review.

■ Reviewers have to respond to the widely varied expecta­
tions and procedures of the journals that ask them for re­
views, because the journals have different ways of obtain­
ing information from them.6

■ Journals have been able to develop validated assessment 
instruments to evaluate reviewers’ performances.22

■ Men and women may behave somewhat differently as re­
viewers. For example, a 1990 study reported that women 
reviewers accepted three times more articles by women 
authors than by men authors, where male reviewers ac­
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cepted equal proportions.23 And a 1994 study found dif­
ferences between men and women in several review activ­
ities.24,25

■ Reviewers may react to papers differently, depending on 
the content. Again, the findings are mixed. On the one 
hand, a study found that reviewers seemed to favor results 
that support the status quo.26 In another study, reviewers 
did not react differently to content.25

Without doubt, the international congresses have focused 
attention on peer review and dramatically increased the 
available research. Editors are working to understand their 
systems better and to make evidence-based improvements to 
their peer review.

What Is Needed

Regrettably, the increase in research on peer review has not 
been accompanied by more teaching of peer review. Review­
ers receive very little preparation for performing reviews as 
part of their formal education. Nor do they receive it one- 
on-one from mentors, overworked attendings, dissertation 
supervisors, or lab chiefs. For, despite faculty's and trainees' 
continuing belief that a mentor working one-on-one with a 
student provides the best education, the reality is that few 
trainees receive any help from faculty (mentors or otherwise) 
in such areas as reviewing, ethics, and writing for publica­
tion. Eastwood points out that ‘‘many such relationships 
have deteriorated to the extent that faculty regard respon­
sibilities such as peer review and the writing of book chapters 
as independent opportunities for trainees'' and that the sit­
uation has serious implications for the development of re­
viewers who are cognizant of the responsibilities of review.27

New reviewers may be experts in particular fields, but each 
one is at some time a complete novice as a reviewer. Most 
new reviewers have seen reviews because they have submit­
ted their own papers to journals. Therefore, in a left-handed 
way, they know about good reviews and bad reviews, but 
from the author's viewpoint. To review a paper for a journal 
requires a different viewpoint, however. The reviewer is ex­
pected to apply a set of outside criteria and standards to the 
paper, to write constructive criticism for the author, to write 
a critique and make critical judgments that will aid the ed­
itor in making decisions, and to accept a set of ethical re­
sponsibilities in relation to these activities. And unless this 
newly invited reviewer is fortunate enough to have a helpful 
mentor to turn to for guidance, these tasks must be under­
taken without training or advice.

‘‘Review Criteria for Research Manuscripts,” then, serves 
two purposes and two audiences: to reaffirm the rules for 
reviewing by developing criteria for reviewers who are early 
in their careers, and to help more experienced reviewers re­

fresh their memories or unlearn bad habits. ‘‘Review Criteria 
for Research Manuscripts’’ was written to bring together a 
set of criteria for reviewing research manuscripts. If reviewers 
feel uncomfortable—because they are new to reviewing, or 
because of concern that they are not doing reviewing well 
—‘‘Review Criteria’’ can be a resource. Further, ‘‘Review 
Criteria for Research Manuscripts’’ orients the novice to how 
journals work, the review process, and relevant ethical issues.

Regardless of the reviewer’s experience, training in review 
benefits the journals and the scientific community. Just as 
the ICMJE took shape in the 1980s to confront common 
problems then, other groups began to form in the latter 
1990s to deal with different as well as familiar issues. The 
World Association of Medical Editors was formed in 1995 
to improve the quality of medical journals, particularly ones 
with limited resources and away from the centers of medical 
publishing. It conducts its activities over the Internet and 
now has approximately 500 members internationally. 
Among its early tasks was a statement of principles of pro­
fessionalism and responsibilities of editors, including prin­
ciples for the review process and reviewers.28 The most re­
cently formed is COPE (Committee on Publication Ethics), 
which began in London in the spring of 1997 as a small 
group of editors who met to discuss ethical problems the 
editors faced and must resolve, including those inherent in

29peer review.
It is also important to consider the effect that reducing 

reviewer bias would have not only on the careers of indi­
vidual researchers but also on groups of researchers or their 
fields of study, such as theories or methods of research. As 
Beyer summarized the situation 25 years ago, even a small 
proportion of biased decisions would over time give some 
groups or individuals a large cumulative advantage. This is 
so because the bias would affect publication, which is used 
as the measure of merit upon which further promotion and 
advantage are based.30

Some publications have dealt with the training of review­
ers. Over the years, many editors have written short articles 
in their journals offering advice about reviewing. These can 
be especially helpful because they offer both general guid­
ance and advice specific to particular research communities. 
The National Research Council of Canada, which publishes 
15 journals, developed a document (to our knowledge the 
first) that summarized the responsibilities of authors, editors, 
and reviewers.31 It remains an excellent resource but is little 
known. Most recently, Godlee and Jefferson’s book4 contains 
instructional essays on reviewing, such as Moher and Jadad’s 
‘‘How to Peer Review a Manuscript,’’32 Altman and Schulz’s 
‘‘Statistical Peer Review,’’33 and Demicheli and Hutton’s 
‘‘Peer Review of Economic Submissions.’’34 The first is 
framed as tips that are ‘‘the result of our combined experi­
ence as peer reviewers for some 30 journals.’’ It is indeed a
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useful tool, and it summarizes relevant research well; how­
ever, it focuses on generic aspects and has limited back­
ground information. The others use lists of criteria, a format 
much the same as the one in the ‘‘Review Criteria.’’ Because 
statistics are an important part of analysis in many areas of 
science, the Altman and Schultz lists have many of the same 
criteria as does the ‘‘Review Criteria.’’ (This is reassuring for 
all, since the task force derived its criteria lists independently 
through a normative group process before the Godlee and 
Jefferson book was available to them.) The Demicheli and 
Hutton list also has overlaps with the ‘‘Review Criteria’’’s 
lists, although, as would be expected, it also has items spe­
cific to economics.

Researchers in some fields have used consensus confer­
ences to develop specific guidelines for reporting particular 
types of research. An example is the CONSORT (consoli­
dated standards of reporting trials) statement and its 21-item 
list and flow chart for presenting the fundamental informa­
tion necessary to accurately evaluate the internal and exter­
nal validity of a randomized controlled trial.35,36 Two other 
examples are known. The 1999 QUOROM (Quality of Re­
porting of Meta-analyses) statement is similar to the CON­
SORT in that it has a statement, itemized list, and flow 
chart,37 and in 2000 a consensus group issued the MOOSE 
checklist, summarizing recommendations for reporting meta­
analyses of observational studies in epidemiology.38

The task force that prepared this document dealt with 
reviewing rather than reporting, and it chose to present the 
core of its recommendations as criteria. Because reviewing is 
about assessing and making judgments, reviewers are apply­
ing different criteria and standards at different times and 
places. In formal protocols or by informal consensus, a re­
search community can agree upon the standards for research 
in a particular field. But often there is no consensus. And 
in some fields, especially cross-disciplinary or newly emerging 
ones, there may be no agreement as to the criteria, let alone 
the standards, to be applied.

The existence of the task force and these review criteria 
are a statement that there are basic criteria for research re­
ports that cut across disciplines and fields. Through the re­
view criteria, the task force has taken the position that good 
review is about making careful, systematic judgments, about 
assessing strengths and pointing out weaknesses, and about 
making global assessments if requested by the editor. We 
want to be clear about an important point, however: laying 
out these criteria is entirely separate from setting the stan­
dards to be used in making decisions about which papers a 
journal will publish. The criteria are the elements that re­
viewers should consider in preparing a review. And reviewers 
will apply their own professional standards as they use the 
criteria to prepare a review for the editor. But it is the duty 
of the journal, based on the journal’s mission, traditions, and

circumstances, to set the standards to be used for different 
categories of papers, and perhaps these will differ at different 
times in the journal’s development. Just as any assessment 
system must determine how good ‘‘good enough’’ must be, 
journals must set the standards that will allow them not only 
to separate the good papers from the poor ones, but also to 
choose which few good papers to publish from among many 
good papers. This requires setting standards, and that is 
wholly the province of journals.

Who Can Benefit?

‘‘Review Criteria for Research Manuscripts’’ was written as 
a reference tool for a wide community of reviewers. Because 
Academic Medicine and GEA—RIME are from the health 
professions, and more specifically the branch for medical ed­
ucation research, the resulting document is set in the re­
search framework most common to its members. More often 
than not, the examples given come from the social and be­
havioral sciences that are the framework of the majority of 
their research. ‘‘Review Criteria’’ has cast its criteria in the 
most general, widely applicable form precisely so that they 
can be used by researchers working in the widest possible 
range of sciences and disciplines. We think they apply in 
areas beyond the social and behavioral sciences, perhaps in 
some areas of the biosciences and physical sciences. The 
greater the distance from these sciences, however, the more 
the users may need to adapt parts of the criteria or add to 
them in order to make them work well for the research and 
traditions of their own fields.

By extension, researchers can also use ‘‘Review Criteria 
for Research Manuscripts’’ to plan and conduct their studies 
and to write papers properly prepared to compete for publi­
cation in peer-reviewed journals and to truly contribute to 
the scientific literature. By a further extension, the docu­
ment can be used as a resource for faculty development to 
train authors and reviewers. Finally, editors may find it use­
ful, perhaps to help in creating or revising review forms or 
in working with other editors.

No matter how important they may be, however, all these 
additional groups are secondary to the original audience— 
reviewers. The Task Force wrote ‘‘Review Criteria for Re­
search Manuscripts’’ for them.
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