There is little evidence from this study
to support changing ewrrent practice by
blinding or unmasking to improve the
quality of reviews. Blinding or unmasking
might, however, have other advantages
in the peer review process, such as ensur-
ing that the review proeess is seen to be
fair. In view of the difference between the
rezults of this study and previous re-
gearch, it is not possible to generalize from
this study to other settings, particularly
the many biomediecal journals that are
more specialized. Further research
gshould encompass a wide variety of dif-
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Effect on the Quality of Peer Review

of Blinding Reviewers and

Asking Them to Sign Their Reports

A Randomized Controlled Trial

Fiona Godlee, BEc, MRCF; Catharine R. Gale, BSc; Christopher M. Martyn, DPhil, FRCP

Context.—Anxicty about bias, lack of accountability, and poor quality of peer re-
view has led to questions about the imbalance in anonymity between reviewers and
authors.

Objective.—To evaluate the effect on the quality of peer review of blinding re-
viewers to the authors’ idenfities and requining reviewers to sign their reports.

Design.—HRandomized controlled trial.

Setting.—A general medical journal.

Particlpants.—A total of 420 reviewers from the journal's database.

Intervention.—We modified a paper accepted for publication introducing 8 ar-
eas of weakness. Reviewers were randomly allocated to 5 groups. Groups 1 and
2 received manuscripts from which the authors’ names and affiliations had been
removed, while groups 3 and 4 were aware of the authors’ identities. Groups 1 and
J were asked to sign their reports, while groups 2 and 4 were asked to return their
reports unsigned. The fifth group was sent the paper in the usual manner of the
journal, with authors' identities revealed and a request to comment anonymously.
Group 5 differed from group 4 only in that its members were unaware that they were
taking part in a study.

Main Outcome Measure.— The number of weaknesses in the paper that were
commented on by the reviewers.

Results.—Reporis were received from 221 reviewers (53%). The mean number
of weaknesses commented onwas 2 (1.7, 2.1, 1.8, and 1.9 for groups 1, 2, 3, and
4 and 5 combined, respectively). There were no siatistically significant differences
between groups in their performance. Reviewers who were blinded to authors’
identities were less likely to recommend rejection than those who were aware of the
authors' identities (odds ratio, 0.5; 95% confidence interval, 0.3-1.0).

Conclusions.—Neither blinding reviewers to the authors and origin of the paper
nor requiring them to sign their reports had any effect on rate of detection of ermrors.
Such measures are unlikely to improve the quality of peer review repors.
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PEER REVIEW, as usually practiced
by biomedieal journals, protects the
identity of reviewers but not of authors.
Concerns about bias lack of aceountabil-
ity, and poor quality of peer review have
brought this practice into question. Two
interventions, which together would re-
verge the balanee of anonymity, have
been sugpested as pozsible solutions: re-
moving authors’ identitiezs from the
manuseript (blinding) and asking re-
viewers to sign their reports (signing).™*
We performed a randomized eontrolled
trial to examine the effect on peer re-
view of blinding reviewers and asking
them to sign their reporte.

METHODS

With the authors' eonsent, a paper al-
ready peer reviewed and aceepted for
publication by BEM.J was altered to intro-
duee B weaknesses in design, analysis, or
interpretation.! All reviewers whose spe-
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in=160) Declined to Participate (n=30)

| Group 3 _E Completed Trial (n=53)

(m=120) Declined 1o Participate (n=61)

Emup 4 |: Complated Trial (n=235)
Declined to ParSicipate (n=256)

Group 5 Completed Trial {n=37})
L Declined to Parficipate (n=23)

Raviewsr sslaction process.

Table 1.—Characteristics of Respondents and Monrespondents

Characteriatic Respondants Honrespondants

Ags, mean (S0, y 508 (10.2) B1.4[8.7)

Female, Mo. (%) 28 {13.9) 25 (16.3)
Posigraduats training in epademiciogy/statistics, Mo. (%) 128 {63.1) g4 (57.3)
Currantly involved i biomedical ressarch, Mo. (%) 172 {B4.3) B [82.3)
Joumnals reviewsd for in 1885, Mo [IOR)* 5 [3-6) 4 (28]

Papars rafarssd in 1885, No. [I0R)* 12 (5-20) 10 [(5-20)
Published papers in past 5 y, No. ()QR)* 17 (8-30) 15 (6-28)
On aditoial board of scientific/medical joumal, Mo. (3} 117 {57.8) 52 (43.3)
Previcusly given highest grades by B B (40.3) 48 (24)

for reviewsr performancs, MNo. (23]

*Madian numbsar: 12R indicates inMerquartiles rangs.

cialities seemed broadly relevant to the
subject of the paper were gelected from
the journal’s database(n = 334); 164 were
excluded because they were known to be
retired dead | eolleagues, or friends of the
authors. Where more than 1 potential re-
viewer came from the zame institution,
the person whose name was lower in the
alphabet was excluded. A statistician
gave each reviewer a random number.
These 670 reviewers were ordered and
the first 420 were selected for allocation
to 5 groups in random number sequence
i Figure). Four of these groups were con-
strueted, using a factorial design, to in-
vestigate the effeets of blinding review-
erz to the authors’ identities and asking
them to sign their reports. These review-
ers were sent the paper by the editorial
staff of the journal with a letter asking
them to eomment on the paper as part of
a study mto ways of improving peer re-
view. Groupe 1 and 2 were agked to com-
ment ona version of the paper from which
the authors’ namesz and affiliations had
been removed, while groups 3 and 4 were
aware of the authors' identities. Groups 1
and 3 were asked to sign their reports,
while groups 2 and 4 were asked toreturn
their reports unsigned. A fifth group was
sent the paper in the usual manner of the
journal, with authors' identities revealed
and on the understanding that the re-
viewer's name would be removed before
the report was sent to the authors. Group
5 differed from group 4 only in that its
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members were unaware that they were
taking part in a study. A power caleula-
tion suggested that we would need 50 re-
viewers in each group to detect a differ-
ence inmean errorseore of 1 point (o = .05,
B =.9)—the smallest difference that jour-
nal editors judged worthwhile detecting.
Because a pilot study had suggested that
about half of the reviewers would decline
to sign their re , randomization was
weighted 2 to 1 in favor of groups 1 and 2.
All reviewers were azked to complete a
questionnaire on their qualifications, aca-
demie pogition, and reviewing experience.
The main outcome measure was the
number of weaknesses in the paper that
were commented on by the reviewers.
We alsoexamined the recommendations
the reviewers had made to the editors in
regard to publication. Each reviewer’s
report was assessed independently by
an editor and an epidemiologist, neither
of whom was aware of the group to which
the reviewer had been allocated. Where
there was disagreement, the report was
re-examined and eonsensus reached.
The frequeney distribution of numbers
of weaknesses detected followed a Pois-
son distribution so we used means to sum-
marize thege results. Analysis of variance,
Mann-Whitney I tests, " tests, and To-
gistie regression were used to examine
regponse rate and recommendations re-
garding publication. Poisson regression
was used toexamine performance at iden-
tifying weakneszes in the manuseript.

RESULTS

Of the 420 reviewers invited to com-
ment on the manuseript, 221 (53%) re-
turned a report. Among the 74 people
{12%) who gave a reazon for declining to
review the manuscript, 46 said they felt
they were not competent to comment and
16 gaid they were too busy. There were no
statistically significant differences in re-
sponse rate among the 5 groups of review-
ers. The & groups did not differ signifi-
cantly by demographie or academiec char-
acterigtic. Those who reported on the
manuseript tended to have reviewed for
mare journals in the previous year than
the nonresponders. They were alzo more
likely to be on the editorial board of a bio-
medical journal and to have received a
l'ugher gradmgfur their past performance
in writing reports by BMJ. Characteris-
tics of respondents and nonrespondents
are shown in Table 1.

In total, 8 areaz of weakness in design,
analysis, or interpretation had been in-
troduced into the manuseript. The mean
number of weaknesses commented on
was 2. Only 10¢% of reviewers identified
4 or more areas of weakness, and 16%
failed to identify any.

We found no statistieally significant
difference in performance among the 37
reviewers in group 5 who had been sent
the manuseript in the usual manner of
BM.J and were unaware that they were
taking part in a study and the 35 review-
ers in group 4 who had been sent the
manuseript under the same eonditions
but informed that they were participat-
ing in a study. These groups were there-
fore combined when we examined
whether blinding reviewers and/or ask-
ing them to gign their reports affected the
proportion of weaknesses theyidentified.
Table 2 shows the mean number of errors
detected by each group and rate ratios
for identifying weaknesses. There were
no statistieally significant differences.
Among the 30 respondents who had been
blinded tothe authors'identities, 23 (265%)
named the authors ecorrectly in their re-
port. Rate ratios were little changed
when thege people were execluded.

We also examined whether other
characteristics of the reviewers were
linked with better performanee at iden-
tifying weaknesses in the manuseript
(Table 3). Reviewers who had post-
graduate training in epidemiology or
statistics tended to comment on more
points of weakness, but this relationship
was not statistically significant. Neither
SEX NOF EXPErience ag A peer revViewer or
as a member of an editorial board was
associated with the quality of the report.
Younger reviewers, those currently in-
volved in biomedical research, those with
maore publications in the previous 5 years,
and those who had received ahigher grad-
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Table 2. —Poizson Regression Rate Ratics for ldentifying Ermors in the Manuwscript: The Effect of Blinding
Reviewsrs o the Authors” identities and Asking Them to Sign Their Reports

Unadju=stad Adjusted

Maan Mo. of Rate Ratios Rata Ratios
Emrors [#5% Confidence #5% Confidence
Ho. Idantified Intervall Intareall®
Mot asked to sign and not blinded T2t 18 1.0 1.0

FAskad to sign and not bindad 30 1.8 0.9 (0.7-1.5) 08 {0.8-1.2)
Mot askad to sign and biinded 50 21 11 {0.9-1.4) 1.1 {0.8-1.4)
Askad to sign and blindad i i 1.7 08 {0.7-1.2) 0% (0.8-1.1)

*Calkulated after excheding casss where blinding was unsuccessiul,

TGroups 4 and 5 ware combined for this analysss.

Table 3. —Poizson Regression Rate Ratios for ldentifying Emors in the Manuacript: Factors Associated With

Bettar Padormance

Unadjuzted Rate Hatios Adjusted Rate Ratios
No.* (B5% Confidence Intervall (85% Confidenca Imemalr
Age, ¥
=44 52 1.4(1.0-1.8) 13 {08-1.8)
45-40 55 1.2 ({08-1.8) 1.2 {0.8-1.8)
T 54 1.2 {0.8-1.8) 1.2 {0.8-1.8)
=57 H 1.0 10
P=05f P=214
Currantly Eveohrad in
omedical ressarch
Yas 172 13{1.0-1.8) 10 {0.7-15)
Mo . 7 1.0 10
P: m F= BE.
BM. grada
] 132 1.0 10
i 53 1.3{1.0-1.8) 12 §0.8-1.5)
7 3 13{101.7) 13{10-1.7)
P:_{xﬂ F= ﬂﬂl
PubBcations in pravious 5 y, No
=8 45 1.0 10
BT 50 1.0000.7-1.4) 0.8 {0.8-1.2)
18-30 43 1.3(08-1.8) 1.1 §0.8-1.8)
=30 54 1.4(1.1-1.8) 12{08-17)
F= 001 P= 00

*Bacouse of méssing values for some wanables, numbers do not always add up 1o 221,

TAdpestad for all vanables in the tabls.
1F values basad on tast for trends.

ing for their past performance in writing
reports by BMJ were all more likely to
identify weaknesses in the manuseript. In
multivariate analysis, EMJ grade and
number of publications remained statisti-
cally significant predictors of the number
of errors detected.

Desgpite the weaknesses of the manu-
geript, T3 reviewers (33% ) recommended
that it be publizhed with minor revision.
Twenty-zeven reviewers (12%) recom-
mended that the manuseript should be
published with major revizion and 66
(30%) advized that it be rejected. Fifty-
five (25%) made no recommendations re-
garding publication.

Eeviewers in groups 1 to 4 who were
aware they were taking part in a study
tended to recommend outright rejection
of the manuseript more often than those
in group 5 who were unaware that they
were participating in a study. We ealeu-
lated odds ratioz (ORs) for recommend-
mgrqeehunaemrdmgtumhethertherﬂ—
viewers had been blinded to the authors’
identities or asked to sign thenr reports,

JAMA, July 15, 1988—Vol 280, No. 3

reztricting the analysis to groups 1 to 4.
Reviewers who had been blinded were
less likely to recommend rejection than
thoze who were not blinded (OR, 0.5; 95%
confidence interval [CT], 0.3-1.0). This as-
sociation was strengthened when review-
ers who identified the authors’ correctly
were excluded (OR, 0.3; 95% CI, 0.1-0.6).
Those who were azsked to sign their re-
ports were slightly less likely to recom-
mend rejection than anonymous review-
ers, but this relabion was not statistieally
significant (OR, 0.7; %% CI, 0.3-1.4).

COMMENT

Thiz randomized controlled trial was
degigned to investigate the effects of
blinding reviewers to the authors’ identi-
ties and asking them to gign their reports
in a context as elose as possible to the usual
way in which BMJ operates peer review.
We found that these interventions had no
effect on the quality of reviewers' reports
as judged by the number of weaknesses
that they identified in the manuseript. Al-
though 4 of the 5 groups of reviewers

knew that they were taking part in a
study, their performance in detecting er-
rore did not differ from those of the fifth
group who were unaware that they were
participating. We donot think that knowl-
edge that they were taking part in the
study is likely to have influenced these
resultz. However, theres rateinthe
study was lower than usual for EMJ re-
viewers. Part of the explanation may be
that the expertise of some of the review-
ers we approached may have been periph-
eral to the subject of the manuseript. We
know that 46 potential reviewers declined
towrite a report becanse they felt unquali-
fied to comment. This point should also be
borne in mind when eonsidering the qual-
ity of the reports. Similar findings on re-
viewers' shortcomings at detecting weak-
negses ina manuseripthave been reported
previously.” While a reviewer who dizeov-
ered 4 or 5 serious flaws in a manuseript
might reasonably feel that it was unnee-
esgary to mention more, this ean hardly
explain the low mean score, Had we cho-
sen reviewers with more relevant exper-
tize, the seore might have been higher.

The questionnaire allowed us to inves-
tigate which characteristies of reviewers
were assoclated with the most complete
detection of errors in a manuseript. As
others have shown," younger reviewers
performed better than older reviewers.
We also found, perhaps unsurprizsingly,
that reviewers who had themzelves pub-
lished a large number of articles in the
past few years tended to identify more
errors than those who had published little
and that reviewers whose past perfor-
manece in reviewing for BM.J had been
highly rated by the editorial staff alzo
tended to perform better.

One intriguing finding concerns re-
viewers' recommendations to the editor
about publication. The groups who were
blind to authors’ identities were the least
likely to recommend rejection.

Blinding reviewers to the identities and
affiliations of authors and requiring them
to sign ther repcu‘tﬁ might prove tobe a
suecessful strategy in reducing hias and
inereasing accountability in peer review,
though it is hard to ensure that hhndmgrs
complete. It may also make them less
likely to recommend rejection. But the re-
sults of this study do not suggest that such
measures would be very effective in im-
proving the accuracy with which they de-
tect weaknesses in a manuseript.

We are grataful to members of Locknet (the intar-
national peer review research nefwork), Richamd
Bmith, BSe, MB, ChB, snd Margaret Benfoll of BM.J,
and Paol Winter, MEBe, of the MRC Environmental
Epidemialogry Unit for advice and assistanee,
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Does Masking Author Identity Improve

Peer Review Quality?
A Randomized Controlled Trial

Amy C. Justice, MD, PhD; Mildred K. Cho, PhD; Margaret A. Winker, MD:; Jesse A. Berlin, ScD:

Drummond Rennie, MD; and the PEER Investigators

Context.—All authors may not be equal in the eyes of reviewers. Specifically,
well-known authors may receive less objeciive (poorer quality) reviews. One study
ata single journal found a small improvement in review quality when reviewers were
masked to author identity.

Objectives.—To determine whether masking reviewers to author identity is
generally associated with higher quality of review at biomedical journals, and to de-
termine the success of routine masking techniques.

Design and Setting.— A randomized confrolled trial performed on extemnal re-
views of manuscripts submitted to Annals of Emergency Medicine, Annals of Inter-
nal Medicine, JAMA, Obstetrics & Gynecology, and Ophthalmalogy.

Interventions.—Two peers reviewed each manuscript. In one study armm, both
peer reviewers received the manuscript according to usual masking practice. Inthe
other arm, one reviewer was randomized to receive a manuscript with author iden-
tity masked, and the other reviewer received an unmasked manuscript.

Mailn Outcome Measure.—Review quality on a 5-point Likert scale as judged
by manuscript author and editor. A difference of 0.5 or greater was considered im-
portant.

Results.—A total of 118 manuscripts were randomized, 26 to usual practice and
92 to intervention. In the intervention arm, editor quality assessment was complete
for 77 (842%) of 92 manuscripts. Author guality assessment was complete on 40
(24%) of 74 manuscripts. Authors and ediors perceived no significant difference
in quality between masked (mean difference, 0.1;95% confidence interval [C1], 0.2
to 0.4) and unmasked (mean difference, —0.1;95% CI, -0.510 0.4) reviews. We also
found no difference in the degree to which the review influenced the editorial de-
cision (mean difference, —0.1; 95% C1,-0.3 to 0.3). Masking was often unsuccess-
ful (overall, 68% successiully masked; 95% Cl, 38%-77%), although 1 journal had
significantly better masking success than others (90% successiully masked; 95%
Cl, 73%-98%). Manuscripts by generally known authors were less likely to be suc-
cessfully masked (odds ratio, 0.3; 95% CI, 0.1-0.8). When analysis was restricted
to manuscripts that were successiully masked, review quality as assessed by edi-
tors and authors still did not differ.

Concluslons.—Masking reviewers to author idenfity as commonly practiced
does not improve quality of reviews. Since manuscripts of well-known authors are
more difficutt to mask, and those manuscripts may be more likely to benefit from
masking, the inability to mask reviewers fo the identity of well-known authors may

have contributed to the lack of effect. JAMA 100595)540-247
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ITHAS BEEN suggested that masking
reviewers to author identity would im-
prove the fairness and the quality of peer
review' because well-known authors’
work may be reviewed less eritieally.
Yet only a small fraction of journals rou-
tinely mask reviewers.>® When editors
are azked why they do not mask, they
cite an uverwhelrrulg; burden™ asgoei-
ated with ma:alung Some question
whether it is possible to mask suecess-
fully >

One study, conducted at a single jour-
nal® demonstrated that the quality of
masked reviews was statizstically higher
than that of unmazked reviews, although
that difference was small. We tested the
hypothesis that masking peer reviewers
to author identity improves the quality
of peer review at 5 biomedieal journals.
To inerease the generalizability of our
study, we used amasking procedure that
is eommonly practiced.

METHODS
Journals

Five journals participated in the
study: Annals of Emergency Medicine,
Annals of Internal Medicine, JAMA,
Ohbstetrics & Gynecology, and Ophihal-
mology. Only 1 of these journals, Annals
af Emergency Medicine, routinely
masks reviewers to author identity.

Manuscript Enroliment

Eligible manuseripts were submitted
between November 1995 and March
19 and met the following inclusion eri-
teria: (1) the manuseript reported origi-
nal research, including meta-analyses
but excluding case reports or letters, (2)
the manuseript was sent for external
peer review, and (3) the authors did not
object to having their manuseripts en-
rolled. Authorz were notified that their
manuseripts would be included in a study
of the peer review proeess unless they
declined, and that declining to have their

Masked |dentity and Heview Quality—Justica et al
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