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A

Context The quality of a process can only be tested against its agreed objectives.
Editorial peer-review is widely used, yet there appears to be little agreement about
how to measure its effects or processes.

FUNDAMENTAL TENET OF ALL

scientific and scholarly work
is that every aspect of it must
be subjected to critical appraisal; only those findings and principles that withstand such appraisal become established. Although much
appraisal occurs as work is in progress
(and some after it has been published), work that is submitted for publication undergoes critical appraisal,
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Methods To identify outcome measures used to assess editorial peer review as performed by biomedical journals, we analyzed studies identified from 2 systematic reviews that measured the effects of editorial peer review on the quality of the output
(ie, published articles) or of the process itself (eg, reviewers’ comments).
Results Ten studies used a variety of instruments to assess the quality of articles that
had undergone peer review. Only 1, nonrandomized study compared the quality of
articles published in peer-reviewed and non–peer-reviewed journals. The others measured the effects of variations in the peer-review process or used a before-and-after
design to measure the effects of standard peer review on accepted articles. Eighteen
studies measured the quality of reviewers’ reports under different conditions such as
blinding or after training. One study compared the time and cost of different review
processes.
Conclusions Until we have properly defined the objectives of peer-review, it will
remain almost impossible to assess or improve its effectiveness. The research needed
to understand the broader effects of peer review poses many methodologic problems
and would require the cooperation of many parts of the scientific community.
JAMA. 2002;287:2786-2790
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known as peer review, as part of the editorial process.
Editorial peer review is therefore an
extension of the basic principles of science and scholarship. It has existed for
more than 200 years1 and has achieved
near universal application for assessing research reports before publication. Despite its wide acceptance, peer
review has been subjected to a variety
of criticisms,2 and, indeed, surprisingly little is known about its effects on
the quality and utility of published information,3 much less about its beneficial or adverse social, psychological, or
financial effects.
The same can be said about critical
appraisal in scholarly work generally.
However, uncertainty about the effects of peer review is not simply a matter for academic concern. Clinical decisions must be made on the best
available evidence, usually systematic
reviews and meta-analyses, but these
can be misleading if they are based on
invalid, incomplete, inaccurate, or duplicate information, or if the review articles themselves are poorly done. Any
process affecting the assessment and
dissemination of clinical evidence therefore has a direct bearing on patient care.
In this article we review the criteria
used by others to measure the effects of
peer review, consider what this implies
about the aims of peer review, especially in relation to clinical evidence, and
suggest ways in which its effects might
be measured more rigorously.
METHODS
In 2 systematic reviews of the effects of
editorial review and technical editing, we
identified published articles that evaluated the peer review process and identified the criteria used in those studies
to evaluate peer review. Our first review considered processes that occur between submission of a paper and a decision on publication; the second
considered the processes that occur between acceptance and publication. Both
systematic reviews were performed using Cochrane methodology. The methods and primary findings of the reviews are published elsewhere.3-6

RESULTS
We included 19 studies in our systematic review of the effects of peer review; these are described separately.3
Two studies were identified from our
review on technical editing since they
included information about changes
that occur to papers between submission and acceptance or did not distinguish the preacceptance and postacceptance processes.5 We identified 8
other studies that measured the quality of papers or reviews but did not compare peer-review processes. The outcome measures used in these studies are
shown in online Table A (http://www
.jama.com).7-35 Brief descriptions of the
8 studies not described in companion
papers are also shown.
Ten studies measured various aspects of the quality of papers that had
undergone peer review. Only one study8
compared the quality of articles published in peer-reviewed and non–peerreviewed journals, but it used a nonrandomized design and the findings may
have been confounded by other factors, such as differences in the quality
of studies submitted to the different journals. The other studies measured the effects of variations in the peer-review process or used a before-and-after design to
measure the effects of standard peer review in a particular journal. A major
limitation of most studies is that they assessed the quality only of accepted papers, and measured the changes that
took place between submission or acceptance and publication. Only the studies of economic submissions12 and statistical quality9 included papers that were
rejected by the target journal. Of the 10
studies, only 213,14 used journal readers
to assess the quality of papers, the others were based on editors’ assessment.
Virtually every study used its own rating instrument. These included between 7 and 36 items rated using 2to10-point scales. Most scales appeared to be unvalidated but, in 1 case
when the scoring system was tested, it
was found to have low reliability.10 The
2 studies of readability7,15 used published scales that have not been validated for use in this setting.

©2002 American Medical Association. All rights reserved.

Eighteen studies measured the quality of reviewers’ reports under different conditions such as blinding or training.17-34 Three of these included an
assessment by the authors whose work
had been reviewed.27,28,33 The others
used editors to judge the quality of reviews. Instruments used to rate review quality ranged from 2- to 10item scales, most were rated using a 2to 5-point system, but 1 used a visual
analog scale, and 1 used ratings from
1 to 100. One of these scales had a published validation.36 Four studies examined the amount of agreement among
reviewers,30,31 between reviewers and
editors19 or between reviewers and readers.27 One study compared the time and
cost of different review processes.35
The aspects of reviews most commonly rated were those relating to the
methodological soundness of the
reviewed study, its importance, originality and presentation. Several studies also
attempted to assess the tone or courteousness of the review. One study measured the number of errors that a review
detected.25 Three considered the speed
of review.11,23,35 Aspects of articles examined were more wide ranging, including quality assessments of each section
(introduction, methods, results, and discussion) and also subjective measures of
the article’s relevance, overall quality,
readability, and comprehensibility.
COMMENT
Analysis of published studies on editorial peer review reveals the diversity
of study questions and end points. This
suggests that peer review is expected to
have a wide range of effects, that its true
effects have not been determined, or
that the aims of peer review have not
been identified properly. Our review
also showed that the term peer review
is used to describe a number of processes, most commonly gathering opinions from external experts, but also review by in-house editors, and that it
may not always be possible to make a
clear distinction between peer review
and technical editing.
Based on our reviews of studies and
the larger literature of opinion about

(Reprinted) JAMA, June 5, 2002—Vol 287, No. 21 2787

Downloaded from jama.ama-assn.org by guest on May 26, 2011

MEASURING QUALITY OF EDITORIAL PEER REVIEW

peer review, we suggest that its aims
may be categorized as (1) selecting submissions for publication (by a particular journal) and rejecting those with irrelevant, trivial, weak, misleading, or
potentially harmful content, and (2) improving the clarity, transparency, accuracy, and utility of the selected submissions.
The selection of submissions depends on assessment of their quality and
how well they match the journal’s scope
and aims. The quality criteria may be
categorized as the importance, relevance, usefulness, and methodological and ethical soundness of the research and the clarity, accuracy, and
completeness of the report.
The main purpose of medical research is to improve health or the delivery of health care. If peer review is
regarded as one stage in this process,
it might be expected to have measurable effects on health status. However,
outcomes such as this are difficult to
assess because they are affected by numerous other factors. Surrogate outcomes, such as process measures, are

much easier to assess, but may not provide a reliable measure of more meaningful indicators of success.
In the TABLE we summarize the possible effects of editorial peer review on
the quality of reports of clinical research, provide definitions for these,
and suggest indicators that could be
used to assess them.
Research so far has measured only
certain aspects of peer review, largely
focused on variations in the processes
used rather than comparing the effects of peer review with those of other
systems. Given the resources spent on
peer review and the importance placed
on it, this is unsatisfactory even though
it may reflect the fact that no part of the
process of scientific evaluation has been
rigorously studied. Ironically, however, the fact that peer review is so well
entrenched makes it harder to study,
since scientists and editors may be unwilling to take part in randomized studies if they believe that the current system serves them well. How, therefore,
should the scientific community proceed in its evaluation of peer review?

Ideally, this would be assessed by
large-scale, long-term research into 2
cohorts of studies, randomized to undergo either peer review or an alternative method of assessment, such as random selection for publication. Given the
complexity of factors at play a multivariate analysis may be necessary. However, researchers might not be prepared to accept such randomization,
and knowledge of the trial could bias
the results. It would be important to ensure that both groups of studies were
of equal average quality—for example
by examining submissions to a single
journal. The follow-up period would
have to be lengthy to allow for changes
in health status or health care delivery
to occur as a consequence of publication.
Another difficulty in studying the effects of peer review is that the quality
components of a manuscript are often
interlinked, and it is meaningless to
study them in isolation. For example,
a methodologically flawed study or incomplete report will detract from the
publication’s usefulness.

Table. Indicators of the Quality of the Output of Editorial Peer-Review of Clinical Studies and Methods to Assess Them
Outcome and Definition
Important
Study findings have a major impact
on health or health care

Changes in health status
Changes in health care delivery

Citation rates
Media coverage
Correspondence

Useful
Study contributes significantly to the
scientific debate or knowledge
on a subject

Contributes significantly within a systematic review of
the topic
Narrows confidence intervals around estimates of effect

Contributes to nonsystematic reviews or
guidelines
Citation rates
Correspondence

Relevant
Topic is relevant to the journal’s aims
and readers

Topic is relevant and consistent with the aims and
readership of the journal confirmed by survey

Citation rates
Correspondence
Internet hit rates

Methodologically sound
Methods used are able to answer
the study question

Study findings are replicated several times across
different settings

Closeness of fit between methods and
“evidence-based” methodological checklist
Correspondence

No divergence between reality and the report
Rights of humans and animals safeguarded
Privacy and informed consent maintained throughout
Raw data match presented data
Number preference check is negative

Study received ethical clearance
No complaints from participants
No duplicate publication

There is no selective presentation of data
All relevant references are cited

The text is complete
The publication is complete (ie not salami-sliced)

Measurements truly reflect magnitude of findings
Raw data match presented data
References are accurate

The figures add up
Corrections

Ethically sound
Unnecessary harm to humans or
animals has been avoided
Study has been carried out and
reported honestly
Complete
All relevant information is presented
Accurate
Presented information is a true
reflection of what went on

Ideal Indicator

Surrogate Indicators

*All other studies are described in Jefferson et al2 and Wager and Middleton,5 which are published in this issue of JAMA.
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If the scientific community could
agree on the objectives of peer review
and collaborate in the assessment of its
effects, we could start identifying some
of the practices for which evidence of
effect is better than that of controls. We
propose that the following questions
should be tested collaboratively across
journal settings:
• Does peer review identify submissions of higher quality than other selection methods (or chance)?
• Does peer review improve the clarity, transparency, accuracy, and utility of published papers meaningfully beyond that of the submitted version?
This would involve assessing the quality of both published and unpublished
submissions using well-validated instruments. We suggest that measures
of quality should include the importance, relevance, usefulness, and methodological and ethical soundness of
clinical studies. Such research would
also involve tracking submissions between journals since submissions rejected by one journal often go on to be
published by another.37
Although there is some evidence that
peer review and editing improves articles between submission and publication, the effectiveness of its selection and filtering functions remains
virtually untested.3,5 Yet, despite this
lack of evidence, peer review is well es-

tablished in most academic disciplines. It is therefore possible that peer
review is retained for different reasons
than those stated. For example, it may
serve to protect journals’ reputations or
to provide acceptability for commercially-funded studies. Using unpaid reviewers probably reduces some aspects of the work of in-house editors,
although it also carries administrative
costs. Peer review is also so well established that it has become part of the system for assessing academic merit in appointments and promotions. The
broader functions of peer review, including its social and psychological effects such as increasing the credibility
and prestige of published work, are
rarely acknowledged and have not, to
our knowledge, ever been seriously
studied.

will remain almost impossible to estimate the effectiveness of the process or
to improve it systematically.
The research needed to evaluate the
effects of peer review poses many methodological problems and would require
the cooperation of large numbers of authors and editors. The growth of electronic publishing has increased the urgency of establishing an effective and
efficient system for evaluating scientific
information but may also offer opportunities to explore alternatives to the current peer-review system.39 Until such research is undertaken, the ability of peer
review to improve the quality of published research and, ultimately, improve the dissemination of reliable health
information will remain uncertain.

CONCLUSIONS
Given the widespread use of peer review, it is surprising that so little is
known of its aims or effects although
the same might be said of several other,
well-established processes of scientific appraisal. The financial costs of
peer review to the scientific community are difficult to estimate but should
not be ignored.38 There is also anecdotal evidence that peer review has
shortcomings and may even have harmful effects.2 Yet, until we have properly defined the aims of peer review it
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P

Context To determine author perception of peer review and association between
quality of review and author satisfaction.

EER REVIEW IS A RESOURCE intensive process relying on
considerable, chiefly volunteer, effort to evaluate manuscripts for publication and craft objective and constructive reviews. However,
little is known about how author’s experience the peer-review process and, in
particular, whether the quality of the
reviews affects their satisfaction. Previous studies suggest that prestige and
circulation are the factors frequently
used by researchers in determining the
journal to which they submit their work,
while other aspects of the process—
quality of the journal’s peer-review
panel, likelihood of acceptance, turnaround time, and biostatistical review—
have less influence on their choice.1,2
The Annals of Emergency Medicine has
conducted a number of studies and initiatives to monitor and improve the
quality of its review process.3,4 We conducted a survey of authors who submitted manuscripts to Annals to un-

Methods Survey between May 1999 and October 2000 of 897 corresponding authors of manuscripts under consideration by the Annals of Emergency Medicine and
had received final editorial decisions during the study period. A total of 576 authors
(64%) returned the survey. Using a 5-point Likert scale, the survey assessed differences in satisfaction between authors whose manuscripts were accepted, reviewed
and rejected, and rejected without full review. The association of author satisfaction
with editor’s assessment of review quality, publication decision, author sex, specialty,
and publication experience were also assessed.
Results Overall mean (SD) satisfaction score, indicated by agreement with “My experience with the review process will make me more likely to submit to Annals in the future,” was 3.1 (1.0) and was significantly higher among authors of accepted papers (3.7
[0.9]) than among either group of rejected papers (rejected/reviewed, 2.8 [1.0]; rejected/no review, 3.0 [0.9]; P.05). Authors whose manuscripts were reviewed and rejected were the least satisfied with the time to decision (rejected/reviewed, 3.0 [1.2] vs
accepted, 3.7 [1.0] and rejected/no review, 3.9 [0.9]; P⬍.05). Those whose papers were
rejected without review were the least satisfied with the letter explaining the editorial decision (rejected/no review, 2.8 [1.2] vs accepted, 4.2 [0.7] and rejected/reviewed, 3.1
[1.2]; P⬍.05). Among respondents whose manuscripts underwent full review (accepted
and rejected/reviewed), overall satisfaction was highly associated with acceptance of the
manuscript for publication (odds ratio [OR], 6.12; 95% confidence interval [CI], 3.4310.91) but not with quality rating of reviews (OR, 1.26; 95% CI, 0.84-1.90).
Conclusion Contributor satisfaction with peer review was modest. Authors of rejected manuscripts were dissatisfied with the time to decision and communication from
the editor. Author satisfaction is associated with acceptance but not with review quality.
www.jama.com
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Table A. Quality Criteria and Rating Methods Used in Published Studies of Editorial Peer Review
Study, y
Biddle and Aker,7 1996
Elvik,8 1998
Gardner,9 1990

Goodman,10 1994
Jadad et al,11 1998

Jefferson et al,12 1998
Justice et al,13 1994

Pierie et al,14 1996

Roberts et al,15 1994
Rochon et al,16 1994

Quality Criteria
Studies of the Quality of Papers After Peer Review

Rating Method

Readability

Gunning and Flesch scores

Sampling technique, sample size, inclusion criteria, study design, control
for confounders
Study design; features, analysis and presentation of statistical data, and
recommendations

7-Item, 5-point validity scale

34 Items including study aims, design, blinding, drop-outs, statistics,
discussion of limitations, and appropriate conclusions
No. of authors, patients and trials, sources of trials, description of
outcomes, inclusion/exclusion criteria, pooled effect estimates,
heterogeneity testing, assessment of trial quality, and language
restrictions
Acceptance rate and quality
18-Items including clarity, conciseness and readability; quality of abstract
and title, enjoyability, and relevance of article; and importance of
question, originality, and scientific validity
23 Items including description of study design, inclusion criteria, statistics,
discussion of limitations, understandability, importance, and general
medical value
Readability
Robustness of allocation, randomization, blinding, statistical analysis,
handling of drop-outs, discussion of adverse effects

12- and 24-Item checklists for general
papers and clinical trials
respectively, scored: yes/no/
unclear
34-Item, 5-point scale
Binary and continuous outcomes
in10-item list

36-Item checklist based on economic
principles
18- or 5-item, 5-point questionnaire for
readers and peers respectively
10-point summary grade
25-Item, 5-point questionnaire

Gunning and Flesch scores
14-Item, 3-or 4-point scale

Studies of the Quality of Reviewers’ Comments
Bingham et al,17 1998
Blank,18 1991
Callaham et al,19 1998
Das Sinha et al,20 1999
Ernst and Resch,21 1999

Ernst and Resch,22 1994
Feurer et al,23 1994
Fisher et al,24 1994
Godlee et al,25 1998
Jadad et al,26 1996
Justice et al,27 1998

McNutt,28 1990

Nylenna et al,29 1994
Oxman et al,30 1991

Strayhorn et al,31 1993
Van Rooyen et al,32 1998;
Van Rooyen et al33 1999
Walsh et al,34 2000

Timeliness, completion of grade sheet, etiquette, section-by section
review, offering supporting references, summary, new insights offered
Theoretical exposition, empirical analysis, contribution to the field, overall
quality
Congruence of reviewers’ recommendations with editorial decision and
acceptance rate of advice
Importance of question, target key issues, methods, presentation and
general impression
Relevance, hypothesis-formulation, randomization, inclusion/exclusion
criteria, sample size, statistics, outcome choice, follow-up, clarity, and
linguistic
Adequacy of study design, patient description, statistical methods, end
points and linguistic merit
Timeliness, grade sheet completion, etiquette, sectional narratives,
citations, narrative summary, and insights
Reviewers’ recommendation on acceptance (accept, optional revision,
mandatory revision, reject with extra review, outright rejection)
Ability of reviewers to identify 8 deliberate errors inserted in manuscripts
Randomization, blinding, withdrawals, and drop-outs
Importance of research question, methodologic soundness,
courteousness, and reviewer’s production of evidence to support their
views
Editors rated reviews for covering importance of question, key issues,
methods, and presentation
Authors rated whether review was thorough, constructive, fair, courteous
and knowledgeable and gave an overall grade
Importance, originality, methods, discussion, conclusion, structure,
readability, length
Search methods, inclusion criteria, selection bias avoidance, validity
criteria and assessment, combining studies and findings methods,
conclusions supported, overall scientific quality
Inter-rater reliability before and after training
Importance of research question, originality, method, presentation,
constructiveness of comments, substantiation of comments,
interpretation of results
As above plus tone of review

7-Item, 2-point checklist
4-Item, 5-point scale
2-Item, binary scale
5-Items scored from 1 to 100
10-Item VAS 3-point scale for overall
scores
5-Item questionnaire
7-Item, 3-point scale
5-Point scale
Proportion of errors identified
6-Item and 3-item instruments
4-Item, 5-point scale

4- or 6- item, 5-point scale

8-Item, 5-point scale plus summary
scores
10-Item, 7-point scale Inter-rater
agreement
Acceptance rates
7-Item, 5-point scale with summary
score time taken to review
Tone of review
(continued)
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Table A. Quality Criteria and Rating Methods Used in Published Studies of Editorial Peer Review (cont)
Study, y
Neuhauser and Koran,35 1989

Quality Criteria
Studies With Other Outcomes
Time and cost of editorial process

Rating Method
Time to review

Quality Assessment Measures Used in Studies of Editorial Peer Review*
Study Topic
Blank,18 1991
Ernst and Resch,22 1994
Feurer et al,23 1994
Jadad et al,11 1998
Justice et al,27 1998
Nylenna et al,29 1994
Oxman et al,30 1991
Rochon et al,16 1994

Effect of blinding on reviews
Bias and interrater reliability of referees’ judgments
Validity of quality instrument for editors
Quality of Cochrane and non-Cochrane reviews
Reader and reviewer agreement on manuscript quality
Effect of reviewing papers in native vs non-native language
Consistency of quality index of systematic reviews
Quality of randomized control trials published in supplements compared with those in the parent journal

*Description of studies not mentioned in companion papers.
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