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• Objective: To evaluate the effects of peer review and 
editing on manuscript quality. 
• Setting: Editorial offices of Annals of Internal Med-
icine. 
• Design: Masked before-after study. 
• Manuscripts: 111 consecutive original research 
manuscripts accepted for publication at Annals be
tween March 1992 and March 1993. 
• Measurements: We used a manuscript quality as
sessment tool of 34 items to evaluate the quality of the 
research report, not the quality of the research itself. 
Each item was scored on a 1 to 5 scale. Forty-four 
expert assessors unaware of the design or aims of the 
study evaluated the manuscripts, with different persons 
evaluating the two versions of each manuscript (before 
and after the editorial process). 
• Results: 33 of the 34 items changed in the direction 
of improvement, with the largest improvements seen in 
the discussion of study limitations, generalizations, use 
of confidence intervals, and the tone of conclusions. 
Overall, the percentage of items scored three or more 
increased by an absolute 7.3% (95% CI, 3.3% to 
11.3%) from a baseline of 75%. The average item score 
improved by 0.23 points (CI, 0.07 to 0.39) from a 
baseline mean of 3.5. Manuscripts rated in the bottom 
50% showed two- to threefold larger improvements 
than those in the top 50%, after correction for regres
sion to the mean. 
• Conclusions: Peer review and editing improve the 
quality of medical research reporting, particularly in 
those areas that readers rely on most heavily to decide 
on the importance and generalizability of the findings. 

x ublication of medical research has high stakes: the 
communication and legitimization of medical research, 
the advancement of authors' careers, priorities in funding 
decisions, the direction of future research, and the visi
bility and prestige of journals themselves. Peer review and 
editing play central roles in the publication process, af
fecting the acceptance of a manuscript and the form in 
which it appears. The most commonly heard justification 
of peer review is that it is an indispensable aid to an 
editor in assessing the importance of a scientific question 
and in assessing how well that question has been an
swered (1, 2). However, it has also been criticized as 
being inherently conservative, censorial, and, perhaps 
worst of all, arbitrary (3). A frequently heard charge is 
that peer review delays the dissemination of crucial med
ical information without commensurate benefit (4-7). 

During the last several years, some medical journal 
editors decided that the value of peer-review and editing 
practices should be examined with the same rigor de
manded for testing medical hypotheses (8, 9). The First 
International Congress on Peer Review was organized in 
1989 (10), bringing together medical journal editors and 
other interested scholars to present and discuss research 
on peer review; a second Congress was held in 1993. 

The peer-review process has two components: the as
sessments by external reviewers and the decisions and 
actions taken by editors, which are partially affected by 
comments from the reviewers. To our knowledge, no 
study has evaluated the effects of peer review and editing 
on manuscript quality once the decision to accept has 
been made, and a computerized search of Index Medicus 
back to 1966 failed to locate any such studies. In this 
paper, we present the results of such a study, assessing 
the change in a manuscript between the times of provi
sional acceptance and final publication. We studied 
whether the quality of accepted manuscripts was im
proved by peer-review and editorial processes and, if it 
was, which aspects were most improved. 

Methods 

Setting 

The study was conducted at the editorial offices of Annals of 
Internal Medicine. Annals, a specialty journal in internal medi
cine, is published twice monthly and has a circulation of approx
imately 100 000. Annals receives approximately 2400 manuscripts 
annually, of which half are reports of original research. During 
the period of this study, the investigators included the editors of 
Annals (RHF and SWF) and a statistical associate editor (SNG). 

The Review Process 

No change was noted in the usual review and editing proce
dures at Annals during the time of this study. All manuscripts 
received at Annals were initially reviewed by one of two full-time 
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editors or one of two half-time deputy editors, as well as by one 
of seven associate editors, all of whom are faculty members of 
medical schools in Philadelphia and have subspecialty interests 
(for example, infectious disease, gastroenterology). Half of the 
submissions were returned to authors without further review and 
half were sent to at least 2 outside reviewers, selected by the 
associate editor from a database of about 7000 reviewers. After 
comments from the reviewers were received, the original editor 
and associate editor reassessed each manuscript and chose which 
ones would be discussed at a weekly editorial conference of 
editors, deputy editors, medical associate editors, and two statis
tical associate editors. Factors that affected acceptance decisions 
included the quality of the research, the importance of the ques
tion, the contribution of the finding to its field, the utility and 
interest for Annals readers, the quality of the presentation, the 
priority relative to other articles, and available space. Authors 
were notified either that the editors would not accept the paper, 
that the editors were willing to reconsider the paper after major 
revisions, or that the paper was provisionally accepted, pending 
satisfactory revision. Approximately one third of the articles eval
uated by outside reviewers were accepted, 15% of submitted 
original research articles. 

Papers to be considered further were sent to authors, along 
with the comments of the two outside reviewers, comments of 
one of the statistical editors, and a letter from one of the editors 
or deputy editors (which summarized the discussion at the weekly 
conference, the ideas of the associate editor, and suggestions 
from the editor). In addition, each manuscript was reviewed by a 
production editor, and directions for changes in manuscript 
wording or layout of figures and tables were included. 

All revised manuscripts were reviewed by the editor or deputy 
editor in charge of the manuscript, the appropriate associate 
editor, the statistical editor, and the production editor. Some 
revised manuscripts were also reassessed by the original outside 
reviewers. Approximately half of the revised manuscripts were 
returned to authors for further revision. Most revised manu
scripts ( >95%) were ultimately published. 

The time taken by this process was approximately 2 weeks for 
the initial decision to review or reject, 8 additional weeks to 
review and make an acceptance decision, 8 weeks until final 
acceptance, and about 4 months until publication. More than 
95% of manuscripts submitted to Annals had a provisional ac
ceptance or rejection decision sent to the authors within 3 
months. The average time from submission to publication was 
about 7 months, with initial peer review accounting for approx
imately 6 weeks. 

Manuscript Selection and Study Design 

All original research manuscripts (articles) accepted for publi
cation by Annals from March 1992 to March 1993 were entered 
into the study after obtaining the author's consent. Commentar
ies, reviews, expository pieces, editorials, and brief reports were 
not included. This study had a before-after design, in which two 
versions of each manuscript were evaluated: the version originally 
submitted and the version sent to the printer for publication after 
all modifications based on peer review, editors' comments, and 
copyediting. All "before" and "after" manuscripts were in elec
tronic form and were reformatted to make the appearance of the 
two versions identical. Authors' names and affiliations were re
moved. The design of the study was approved by the Institutional 
Review Board of the University of Pennsylvania School of Med
icine. 

Definition of "Quali ty" 

Manuscript "quality" can be separated conceptually into two 
components: the quality of the research itself, and the quality of 
the research report. The quality of the research report was eval
uated in this study. It was defined as follows on the cover sheet 
of the quality assessment instrument: "Whether the authors have 
described their research in enough detail and with sufficient clarity 
so a reader could make an independent judgment about the 
strengths and weaknesses of their data and conclusions." 

Manuscript Quality Assessment Instrument 

A 34-question instrument was developed to structure the as
sessment of the quality of a manuscript (Appendix). Items were 
derived from published checklists (11-14), articles about the con
tents of journal articles (15-18), the authors' editorial experience, 
and the comments of journal editors and methodologists who 
reviewed drafts of the instrument. Each question could be an
swered on a 5-point ordinal scale, where 1 was worst and 5 was 
best. The instrument was organized along the same dimensions 
as a standard journal article: Title and Abstract (2 items), Intro
duction (2 items), Methods (7 items), Results (15 items), Discus
sion and Conclusions (4 items), and General Evaluation (4 
items). An additional question asked for a subjective assessment 
of the manuscript's overall quality on a 10-point scale. 

The instrument differed from previously published quality scor
ing schemes in several ways. It was not a checklist but rather was 
a set of structured judgments, graded ordinally, allowing users 
the discretion not to penalize a manuscript if a detail was omit
ted that was not critical to the study's interpretation. Also, in 
keeping with the definition of quality given above, each question 
was about the adequacy of the reporting rather than the quality 
of the research itself. 

Assessment 

A panel of 44 physicians and epidemiologists with training in 
research methods and in critically assessing the medical literature 
was recruited to serve as an independent panel of expert asses
sors ("experts"). They did not receive any formal training in the 
use of the assessment instrument, although general guidelines 
were given on the cover sheet (Appendix). The panel was 
masked to the design and aims of the study; they were told only 
that they were participating in a "study of manuscript quality" 
for Annals. 

"Before" and "after" versions of each manuscript were ran
domly assigned to different experts to prevent the bias that might 
have been introduced if they could infer the design of the study 
and thereby which manuscript had been through the editorial 
process. Thirty-two manuscript versions were given to two or 
three experts to assess the reliability of the instrument; all others 
were assessed by only one expert. 

Statistical Analyses 

The study was designed to have 90% power to detect a 0.5 unit 
change in average score, assuming a within-manuscript standard 
deviation of 1 scale unit, using a = 0.05. The main outcome 
measure was the percentage of items that were scored 3 or 
higher on the 5-point scales (percentage score). The average of 
all score components (average score) was also analyzed. Linear 
regression was used to assess the effect of revision on each of 
these outcome measures, with terms controlling for manuscript 
and reviewer. 

Item-specific analyses were done on dichotomized item scores 
(0 for ratings <2 and 1 for ratings >3). The change from before 
revision to after revision in individual items was statistically as
sessed with conditional logistic regression, which allowed for 
variable group sizes (because of the reliability study) and for the 
correlation of scores within the manuscript. For displaying the 
item results, manuscripts that had more than one evaluation had 
their original numerical score (1 to 5) averaged and then con
verted into a dichotomous variable. The reported percentages 
represent the fraction of manuscripts that rated a specific item of 
3 or more. Reliability of the instrument was assessed with the 
intraclass correlation coefficient. 

Linear regression was also used to assess the effect of initial 
quality on the before-after change. Control for regression to the 
mean was achieved by a median split of the manuscripts accord
ing to the average of their before and after scores. Thus, manu
scripts rated in the bottom 50% were not those with the lowest 
initial scores but were those whose before-after average was in 
the bottom 50%. All confidence intervals (CI) are 95%. JMP 
(SAS Institute, Carey, North Carolina) and Egret (Seattle, Wash
ington) statistical software packages were used for all of the 
analyses. 
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Figure 1. Item analysis of the study. The length of the gray bars in the left-hand bar graph represents the fraction of unrevised 
manuscripts in which the given item was rated three or above (n = 111). The diamonds ( • ) are the corresponding scores of the revised 
versions. The black bars on the right-hand graph represent the change because of revision, that is, the difference between the after 
scores and the before scores (or distance in the left-hand graph between the end of the bar and the diamond). *P < 0.05, fP = 0.07. 

Results 

From 1 March 1992 through 1 March 1993, 113 reports 
of original research were accepted for publication in An
nals, and all were entered into the study. There were a 
total of 258 evaluations: 111 manuscripts were evaluated 
before and after revision, 30 in duplicate and 2 in tripli
cate, and 2 had only 1 version evaluated. Most of the 

replications were done on "before" manuscripts; 143 eval
uations of manuscripts were done before revision and 115 
after revision. The 2 manuscripts with only 1 version 
evaluated were excluded from the analysis. 

Baseline Quality: Item Analysis 

Figure 1 presents, for each item in the questionnaire, 
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Figure 2. The distribution of manuscript quality scores before 
and after revision. The quality score displayed here is the per
centage of items for each manuscript that was rated above 3 (out 
of 5). 

the percentage of manuscripts before and after revision 
for which that item was rated 3 or more. The five items 
that were rated most deficient at the time of submission 
were discussion of limitations (47% rated >3), the de
scription of participants not included in the study (48%), 
description of blinding (49%), reporting of summary sta
tistics for diagnostic tests (50%), and quality of multiva
riate reporting (53%). (Only 17 manuscripts assessed di
agnostic tests and 78 used multivariate methods.) The five 
items scoring highest at the time of submission were use 
of correct analytical methods (94%), clarity of description 
of research design (90%), quality of the abstract (90%), 
understandability of the quantitative presentation (90%), 
and reporting of effect sizes (90%). 

Changes after Revision: Item Analysis 

Thirty-three of the 34 items improved after peer review 
and editing, with 1 decreasing by a negligible amount 
(1%). Four items showed statistically significant improve
ments, with a fifth having borderline significance. (By 
chance, less than 1 out of the 34 univariate comparisons 
would be expected to improve in a statistically significant 
extent.) The 5 items were discussion of limitations (be
fore-after change from 47% to 65%, P < 0.001), acknowl
edgment and justification of generalizations (58% to 79%, 
P < 0.001), appropriateness of the strength or tone of the 
conclusions (71% to 85%, P = 0.01), use of confidence 
intervals (65% to 81%, P < 0.001), and description of the 
setting 67% to 74%, P = 0.07). Analysis of the ordinal 
scores showed similar results. The clarity of multivariate 
analyses seemed to have a sizable change (53% to 69% 
P = 0.23), but the estimate of the change was imprecise 
because only 78 of the manuscripts used these methods 
and the rating changed in only 17 manuscripts. 

Changes after Revision: Summary Scores 

Figure 2 shows the distribution of percentage scores 
before and after revision. A noticeable change occurred in 
the two extremes of the distribution of quality scores 
almost all of the lowest scores were eliminated after re-

vision, and an increase of 43% (from 30% to 43%) oc
curred in the number of manuscripts that scored more 
than 90%. The mean initial percentage score was 75% 
(25th to 75th percentile: 66% to 90%), the mean average 
score was 3.5 (SD 0.8), and the mean subjective score 
(using a 10-point scale) was 5.4 (SD 2.5). 

The results of linear regression, which included terms 
for manuscript and revision status, showed that the per
centage score increased by an absolute 7.3% (CI, 3.3% to 
11.3%; P< 0.001), and the average score increased by 
0.23 scale units (CI, 0.07 to 0.39; P = 0.005). An analysis 
eliminating the five individual items with the smallest P 
values showed that the percentage score still changed by 
5.7% (CI, 1.7% to 9.7%; P = 0.006). The 10-point sub
jective score showed no statistically discernible change, 
increasing by 0.29 units (CI, -0.25 to 0.83; P = 0.3). 

Peer review and editing improved poor manuscripts 
more than those that were already good at the time of 
submission. Among manuscripts rated in the bottom 50%, 
the percentage score increased by 10.3% (CI, 3.9% to 
18.7%) from a mean initial score of 63%. Manuscripts 
rated in the top 50% increased by 4.5% (CI, 1% to 8%) 
from a mean baseline of 88%. This analysis stratified the 
manuscripts by the average of the before and after scores 
to control for regression to the mean. 

Reliability of the Instrument 

The reliability of the instrument, measured in 32 manu
scripts, was low. The intraclass correlation coefficient cal
culated on this subsample was 0.12 (CI, -0.22 to 0.44) for 
the average score and was 0.02 (CI, -0.30 to 0.36) for the 
percentage score. 

A different estimate of reliability emerged from the 
complete sample. Ignoring the before-after status and 
using all 111 manuscripts, the intraclass correlation coef
ficient was 0.25 (CI, 0.14 to 0.36) for the average and 
percentage scores. The intraclass correlation of the best 
subscales was approximately the same. Because before-
after differences were observed in the total sample, ignor
ing them should underestimate the intraclass correlation. 
The subsample of manuscripts used for the reliability 
study may have by chance underestimated the true reli
ability. The overlapping confidence intervals on the esti
mates from the two samples show that they are statisti
cally consistent, although unlikely to be as low as 
indicated in the subsample. 

Reviewer Effect 

Because each expert rated four to seven manuscripts, it 
was theoretically possible to estimate how severely each 
graded on average (thus controlling for the average 
"toughness" of the reviewers). Adding the 44 reviewers to 
the linear regression model (which had terms for "manu
script" and "before-after status") increased the model 
R-squared (percentage of variance accounted for by the 
model) from 61% to 80% for the percentage score and 
from 60% to 85% for the average score. Similar changes 
were seen in the adjusted R-squared, which takes into 
account the number of terms in the model. Including 
reviewers in the model decreased the estimate of the 
revision effect by about 20% for percentage and average 
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scores. This occurred because a substantial proportion 
(75%) of reviewers had an uneven before-after split of 
manuscripts, which produced a correlation between a re
viewer's average score and the before-after status of the 
manuscript. Therefore, it was judged that omitting the 
reviewer term from the model produced the more accu
rate measure of change. 

Discussion 

We found that peer review and editing increased the 
quality of articles reporting original research in Annals of 
Internal Medicine. Almost all components of the articles 
improved (see Figure 1). Of the five instrument items that 
showed a statistically discernible change, two related to 
the generalizability of the results (description of achieved 
sample and justification of generalizations), two related to 
the weight authors put on the findings (discussion of 
limitations and tone of conclusions), and one related to 
certainty of the point estimates of effect (confidence in
tervals). Although the changes were small for most other 
individual components, they were consistent enough so 
that even when the five most statistically significant items 
were eliminated, the change in the percentage score was 
still significant (P = 0.006). These changes were apparent 
to two independent readers without specialized content 
expertise, each of whom saw only one manuscript version. 
By not comparing the original and modified manuscripts 
side by side, the design mirrored how articles are actually 
read and also probably underestimated the true change. 

The manuscript components with the largest changes 
(with the exception of the confidence intervals) were 
those that involved the most complex and subjective judg
ments by the raters. The types of changes observed were 
consistent with the view that peer review is a "negotiation 
between author and journal about the scope of the knowl
edge claims that will ultimately appear in print" (17, 18). 
Descriptions of generalizations, limitations, and conclu
sions are powerful determinants of how research findings 
are received by the scientific community and the media. 

Among individual items that changed to a statistically 
significant extent, the presentation of limitations was 
rated lowest in the submitted manuscripts. This may re
flect a perception among authors that presenting a study's 
shortcomings weakens a report. It is not possible to say 
whether the peer-review and editing process made au
thors aware of limitations they had not previously consid
ered or whether it forced them to acknowledge weak
nesses they already knew about. Of the other items, the 
use and proper interpretation of confidence intervals have 
been a policy at Annals for several years. Their use is 
important because they are an excellent way to convey the 
variability of results and to shift a reader's perspective 
from "testing" to "estimating" an effect (19-22). One of 
the largest improvements was seen in the quality of re
porting of multivariate methods, although this was not 
statistically significant, probably because only a subset 
(n = 78) of manuscripts used them. We believe the 
observed change is probably real because of our experi
ence that these presentations are frequently changed in 
the editing process, and our observation that many inves
tigators do not understand these methods well. Problems 

with the reporting of multivariate methods in the medical 
literature have been documented (18, 23). 

We studied the quality of the research report, as distin
guished from the quality of the research, for two reasons. 
First, with the exception of the statistical analyses, the 
quality of completed research generally cannot be im
proved, whereas the report of that research can be. Sec
ond, the quality of the underlying research can only be 
evaluated if the report is clear and complete. If the ex
cellence of research cannot be appreciated from its writ
ten description, the results will not be accorded their 
appropriate weight by readers. Conversely, an imperfect 
study, with flaws hidden, can be accorded more impor
tance than it deserves. This focus on the quality of re
porting implicitly emphasizes the role of the journal as a 
vehicle for scientific exchange rather than as a static re
pository of scientific facts. As the editor of Chest has 
suggested (24), published research can be seen as "the 
onset of a dialogue in the establishment of scientific 
truths." This is a different perspective than that expressed 
in some of the heated debates about peer review (25-27). 

Although we found that peer review and editing at 
Annals produce measurable and substantive improve
ments, the degree of overall improvement was modest, 
and there was still substantial room for improvement in 
quality scores after manuscript revision. Several possible 
explanations exist for this observation. Limitations on ed
itors' time means that accepted manuscripts can only be 
improved, not made perfect. Also, the design of the study 
may have accounted for finding only moderate improve
ments. Many experts said they had difficulty separating 
judgments about the quality of the research from the 
quality of the report. Although the covering letter empha
sized the difference (Appendix) and the questions rein
forced it, written and verbal comments of the experts 
indicated that they did not always make that distinction. 
Improvement in some manuscripts may have made re
search flaws more apparent, resulting in paradoxically 
lower ratings. This might have been corrected if the ex
perts had formal training in the use of the questionnaire. 
If the same expert saw both versions of the manuscript, 
larger improvements probably would have been found, 
but then their judgments would not have been masked. 
Although our study suggests that further efforts to im
prove manuscript quality are necessary, it may be equally 
important to minimize unrealistic expectations of peer 
review, to increase readers' awareness of problems in the 
literature, and to enhance critical reading abilities. 

The study's design did not allow us to distinguish the 
effects of external peer review from those of internal 
editing. We do not know how many of the observed 
changes could have been produced solely by in-house 
editing, nor could we measure the effect of peer review 
without a journal or editor, such as with "Clinical Alerts" 
from the National Cancer Institute (28, 29). In many 
instances, the effects are not separable because comments 
by outside reviewers often identify areas for editorial 
scrutiny. Some of the improvements we found, particu
larly those related to the use of confidence intervals and 
multivariate methods, are more often requested by editors 
at Annals than by peer reviewers. 

Cicchetti (25) has published a comprehensive review of 
the peer-review research conducted in a broad range of 
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disciplines up to 1991. Most previous studies of peer 
review have investigated the reliability and agreement of 
reviewers' and editors' decisions, and the degree to which 
unrelated factors (for example, author's sex or institu
tional affiliation) affect these assessments (25, 27). Lock 
(30) did one such study at the British Medical Journal; he 
informally measured the change (from submission to pub
lication) of accepted articles and rejected ones that were 
subsequently published in other journals. He reported 
that 50% of articles published in the British Medical Jour
nal were changed in some manner compared with 20% of 
rejected articles published elsewhere, although the nature 
of that change was not determined. Gardner (31) con
ducted an unmasked before-after study (using one asses
sor) of the statistical components of submitted and pub
lished papers, focusing on the process of in-house 
statistical review. Of 45 papers, he found that only 5 
(11%) were statistically acceptable at submission and 38 
(84%) were adequate by the time of publication. Re
searchers who are not editors at journals lack accessibility 
to the peer-review process, which has made investigation 
in this area difficult, as has resistance to such studies by 
some journal editors (24-26). 

Our study is different from previous research in two 
main respects: It describes how peer review and editing 
improve a manuscript, rather than guide the selection of 
what is published, and it tried to directly and comprehen
sively assess manuscript quality, instead of using surrogate 
measures like reviewers' global assessments or subsequent 
citation rates. The effect of peer review and editing after 
manuscript acceptance is important because many bio
medical research reports are ultimately published (25, 27, 
30, 32). The extent to which this effect differs across 
journals may be a partial explanation for the variable 
degree of weight accorded to research results published in 
different journals. 

Our results suggest why specific comments from review
ers are more useful than global assessments that do not 
agree as shown in many studies (25, 33). We found that 
the structured quality assessments, inquiring about the 
quality of individual elements of a manuscript, detected 
improvements where a global assessment of quality did 
not. Moreover, the reliability of the subjective score, even 
measured on the total sample, was lower (intraclass cor
relation coefficient = 0.12) than the instrument-based 
score or the score on many of the subscales (intraclass 
correlation coefficient = 0.25). Reviewers' opinions about 
specific aspects of a manuscript that need improvement 
may be more stable and more likely to result in consensus 
than global assessments. This is consistent with our expe
rience at Annals and that of other editors (8, 30, 32) who 
report that the content of reviewer comments is more 
useful than summary recommendations for or against 
publication. 

There are several limitations to this study. First, the 
manuscripts examined in the study were already highly 
selected, first by the author's decision to submit them to 
Annals and then by the journal's selection process, which 
accepts only 15% of submissions. Room for improvement 
in accepted manuscripts may have been small compared 

with rejected manuscripts. This possibility is supported by 
our data showing that the higher the initial quality of a 
manuscript, the smaller the subsequent improvement. 
Less selective journals may have the potential to improve 
research reporting even more than observed at Annals. 
Second, the relatively large editorial staff at Annals is not 
typical of any but the largest medical journals, and the 
generalization to others with different selection, review, 
and editing processes cannot be easily made. Third, the 
instrument we used reflected the perspectives of the same 
editors who engaged in the revision process. It may be 
that the instrument was particularly sensitive to the kind 
of changes our editing style would produce. However, 
based on the outside review of the instrument during its 
development, we believe a consensus exists among meth-
odologists that the dimensions used in the questionnaire 
are important at most medical journals publishing original 
research. 

Another problem was that the reliability of the instru
ment was low, although the total study sample suggested 
higher reliability (intraclass correlation coefficient^ 0.25) 
than did the replication subsample (intraclass correlation 
coefficient = 0.12). Correlation on individual items and 
sections was somewhat higher but not dramatically so. In 
general, an intraclass correlation coefficient less than 0.40 
is regarded as poor reliability (34). Because the pattern of 
item results (33 of 34 improving) and the effect of the 
categorical variable for the manuscript in the regression 
could not have plausibly occurred at random (P -
0.0005), we believe that the subsample results may have 
been because of an unfortunate play of chance. However, 
even with an intraclass correlation coefficient of 0.25 or 
somewhat higher, this instrument may be better suited for 
evaluating groups of manuscripts rather than individual 
studies, unless there are multiple raters, or unless user 
training can substantially increase reliability. 

One area for which these results have implications is 
meta-analysis, or, more generally, the synthesis of evi
dence from many sources. A controversial issue in this 
area has been how to factor the quality of component 
research into the summary numbers (35, 36). We gave our 
assessors the freedom not to penalize a research report if 
the omission of an item would have had a negligible 
impact on the interpretation of the finding. The tone and 
strength of conclusions, the justifiability of generaliza
tions, and the nature of limitations are qualitative mea
sures of the strength of the scientific evidence that are not 
a simple function of design features. Our results raise the 
question of whether important dimensions of quality exist 
that are not captured by checklists that record the pres
ence or absence of various features of an experiment. 

These results indicate that most medical research re
porting has substantial room for improvement and that 
peer review and editing can improve it in ways that are 
particularly important to readers, the media, and the lay 
public. A report, once published, is a permanent part of 
the medical literature; this study indicates that peer re
view and editing can make it more temperate and well 
balanced than if published as originally submitted. 
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Appendix: Manuscript Quality Assessment Instrument 

The purpose of the questionnaire is to provide a structured assessment of the quality of a medical research report— 
not the quality of the research itself. Your main focus should be on making judgments as to whether the authors have 
described their research in enough detail and with sufficient clarity so a reader could make an independent judgment 
about the strengths and weaknesses of their data and conclusions. An imperfect study, which is well described and with 
its limitations well presented and discussed, can result in an excellent report. Conversely, a model experiment can be 
misunderstood because of a poor presentation. Please try to keep this distinction in mind as you review the enclosed paper. 

As you will see, this quality assessment instrument is not a "checklist." It will require you to make many judgments. 
When in doubt, if an omitted detail would have a negligible impact on your interpretation (for example, the reason why 
1 out of 150 persons dropped out), the manuscript should not be penalized. If, however, you find that the presentation 
makes it difficult to understand what was done, to follow the reasoning or to trust the conclusions, that should be 
reflected in your scoring. In other words, apply high but realistic standards—the same standards that you would want 
in the best medical journals and ones that would actually help you make clinical judgments. If a question is not 
applicable to the study you are evaluating, circle N/A. 

Introduction 

1. How clear are the background and rationale for this study? 

The frequency and severity of the clinical problem, what remains unknown about the research question, and how patients 
could benefit from the answer. 

1 2 3 4 5 

Not Clear Somewhat clear Clear 

2. How clear are the specific aims of this study? 

The research questions (distinguishing main from secondary) and, if appropriate, hypotheses about what will be found. 

1 2 3 4 5 
Not Clear Somewhat clear Clear 

Methods: Subjects 

3. How adequate is the description of the setting of the study and source of subjects? 

To help readers understand whether the patients in the study are like theirs, the manuscript should provide information 
on when and where the research took place, a description of the level of care (community, primary care, referred), and 
if patients were referred, the pattern (source, distance, route) of referral. 

1 2 3 4 5 

Inadequate Fair Adequate 

4. How clear are the eligibility (inclusion and exclusion) criteria? 

1 2 3 4 5 
Not Clear Somewhat clear Clear 

5. For studies in which two groups are compared, is there enough information to judge the suitability of the 
comparison groups? 

How well was it reported how patients were chosen (for observational studies) or allocated (for experiments) so that 
readers can judge whether the researchers have compared like with like? 

1 2 3 4 5 
No information Some information All necessary information 

Methods: Design 

6. How clear is the study design? 

Do you understand what the authors set out to do and how they did it (the study design)? 

1 2 3 4 5 N/A 

Not Clear Somewhat clear Clear 

7. How adequate is the description of the masking (i.e. blinding) procedure? 

Is it clear who was blinded, what blinding procedure was used, and the degree to which blinding was achieved? 

1 2 3 4 5 N/A 
Inadequate Fair Adequate 
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Methods: Variable measurement 

8. Is the operational definition of major variables clear enough so their strengths and limitations can be assessed? 

For example, in surveys, case definitions; in cohort studies, definitions for exposure and disease status; in diagnostic 
studies, the test procedure; for case control studies, is it clear how cases and controls were defined? Other major variables 
might include important confounders, compliance, etc. 

1 2 3 4 5 N/A 

Not Clear Somewhat clear Clear 

9. How adequate is the reporting of important side-effects? 

For example, what are the types and numbers? 

1 2 3 4 5 N/A 
Inadequate Fair Adequate 

Results: Subjects 

10. How complete is the information (reasons and numbers) on eligible subjects who were not included? 

For example, subjects might not be included because they refused to participate, their records were lost, or they were not 
compliant during a run-in period. Is there enough information to judge, even in a general way, the comparability of the 
participants and non-participants in the study? 

1 2 3 4 5 N/A 
No information Incomplete Complete 

11. How adequate is the description of the enrolled sample, including potential cofounders, effect modifiers, co-interventions, 
comorbidities and spectrum of disease? (In comparative studies, this would mean description by group). 

Is there a description (a table when necessary) of the characteristics of the enrolled sample, including potentially important 
demographic and prognostic factors or other descriptors that would help you to evaluate the comparability of the groups 
and/or the generalizability of the study results? 

1 2 3 4 5 N/A 
Inadequate Fair Adequate 

12. How clear are the outcomes for everyone enrolled in the study? 

In addition to the main outcomes of the study, how well do the authors document the number of protocol violations, 
dropouts, crossovers, subjects with incomplete data, subjects who died for reasons other than the main reason under study, etc? 

1 2 3 4 5 N/A 
Not Clear Somewhat clear Clear 

Results: Quantitative Reporting 

13. Are the quantitative methods the right ones for the research questions and data? 

Are the methods appropriate for the unit of analysis (e.g., person, events, or clusters), sample size and type of outcome 
(e.g., dichotomous or continuous, time to event)? 

1 2 3 4 5 N/A 
Not right Partly right Right 

14. Are quantitative results reported in a manner that most of the intended audience could understand? 

Consider whether units are clear (particularly of regression coefficients), whether the results are in the most accessible scale 
(e.g., non-logarithmic), and whether there should be additional effort to interpret technical results for the reader. 

1 2 3 4 5 N/A 

No Possibly Yes 

15. How adequate is the reporting of denominators? 

For averages, percentages, rates, ratios, etc. 
1 2 3 4 5 N/A 

Inadequate Fair Adequate 

16. Are the magnitudes of effects reported? 

"Effects" include odds ratios, risk differences, differences between means, regression coefficients, etc. (but not P values), 
and should be either stated directly or readily apparent from the data presented. 

1 2 3 4 5 N/A 
No They are omitted in some important places. Yes, whenever appropriate. 
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17. In studies of diagnostic tests, how adequate is the reporting of summary statistics for test performance? 

Summary statistics include sensitivity, specificity, predictive value, ROC curve, or likelihood ratio. 

1 2 3 4 5 N/A 
Inadequate Fair Adequate 

18. Are confidence intervals or standard errors reported for main outcomes? 

/ / the main outcome is a difference between groups, or within patients, the statistical precision of that difference should 
be reported. 

1 2 3 4 5 N/A 

Never They are omitted in some important places. Whenever appropriate. 

19. How appropriate is the balance between detail and summary results? 

1 2 3 4 5 N/A 
Inappropriate Fair Appropriate 

20. How appropriately are dropouts, crossovers, or subjects with incomplete data dealt with in the analysis? 

Techniques to deal with these problems include intention-to-treat analyses, comparison of these groups at baseline, 
analyses stratified by these factors, and sensitivity analyses. 

1 2 3 4 5 N/A 
Inappropriate Fair Appropriate 

21. How adequate is the method used to control or assess the effects of multiple measured variables? 

/ / multiple variables are considered only singly, should joint effects be evaluated? Is a reasonable multivariate method 
chosen (e.g. stratification, adjustment, regression, ANOVA)? Does the variable coding permit adequate control? 

1 2 3 4 5 N/A 
Inappropriate Fair Appropriate 

22. How adequate is the reporting of analyses of multiple variables? 

Are we told how the initial pool of possible predictors was chosen, how the final ones were selected, the coefficients or 
effects (in interpretable units) of all terms in the final model, the coding of each variable, and the number of subjects with 
each predictor or the spread of predictor variables? 

1 2 3 4 5 N/A 

Inadequate Fair Adequate 

23. Are clinically relevant subgroup effects explored in appropriate detail (neither too much nor too little)? 

1 2 3 4 5 N/A 
Inappropriate Fair Appropriate 

24. Do the figures and tables effectively summarize important data? 

Include in your judgment whether tables and figures are accurate and clear, whether tabular data would be better 
presented graphically or vice-versa, and whether the balance between text and figures/tables is appropriate. 

1 2 3 4 5 N/A 
No Somewhat Yes 

Discussion and Conclusions 

25. Is it clear what this study adds to the body of knowledge in its field? 

1 2 3 4 5 N/A 
Unclear Somewhat clear Clear 

26. How appropriate is the presentation of other supporting evidence that may be relevant to these conclusions 
(including theoretical reasoning, basic science results)? 

An appropriate presentation would be neither too detailed nor deficient. 

1 2 3 4 5 N/A 

Inappropriate Fair Appropriate 

27. How appropriate is the discussion of study limitations? 

An appropriate discussion would be neither too detailed nor deficient. 

1 2 3 4 5 N/A 
Inappropriate Fair Appropriate 
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28. Is it clear if the authors are generalizing? If so are these generalizations justified? 

For example, for different patients, interventions, follow-up times, outcomes, etc. ? 

1 2 3 4 5 N/A 
There is no The generalizations are Any generalizations are 

acknowledgment of the acknowledged, but not acknowledged and 
generalizations. well justified. reasonably justified. 

29. Is the strength and/or tone of the conclusions appropriate to the design and results? 

1 2 3 4 5 N/A 
Inappropriate Somewhat appropriate Appropriate 

Title 

30. How good is the title? 

For example, clear, concise, and accurate? 

1 2 3 4 5 N/A 
Poor Fair Excellent 

Abstract 

31. Does the abstract adequately summarize the data and conclusions? 

1 2 3 4 5 N/A 
Inadequate Fair Adequate 

General Evaluation 

32. Is the manuscript concise? 

1 2 3 4 5 N/A 
No. (The text could be Somewhat. (About 10% to Yes 

tightened by >25%.) 15% could be cut.) 

33. How good is the organization of this report? 

For example, are all methods in the methods section, all results in the results section? 

1 2 3 4 5 N/A 

Poor Fair Excellent 

34. How would you describe the style of the presentation? 

1 2 3 4 5 N/A 
Opaque Workmanlike Elegant 

Summary Scale 

35. How would you describe the overall quality of this report? 

1 2 3 4 5 6 7 8 9 10 
Poor Fair Acceptable Good Superb 

Presented in part at the Second International Congress on Peer Review in 
Biomedical Publication sponsored by the American Medical Association in 
Chicago, Illinois, 9 to 11 September 1993. 
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