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1 Introduction 2 Terminology

ACM defines aefereed journal or refereed conference as
The peer review process is generally acknowledged aise that “is subjected to a detailed peer review, following
central to the advancement of scholarly knowledge. Itasdefined, formal process according to a uniform set of
also vital to the advancement of individual careers. criteria and standards: This is distinguished frorfor-

. o : Ily reviewed material (“subjected to a structured eval-
With so much at stake, it is important to examine, and_. " . '
oo 0 . . uation and critique procedure following a defined process
re-examine, issues pertaining to review quality on an on-. : . . ; )
. . o . uniformly applied as with refereeing, only without requir-
going basis. Thus it is appropriate that controversy has e :
. . ! o : iNg that the tests of scholarly originality, novelty and im-
arisen in our field pertaining to the practice of double-

blind reviewing. “As scientists, we should rather wel'(-JortanCe be applied )anewed (. subjected to a more in-
; " fPrmaI and not necessarily uniform process of volunteer
come all occasions to reflect on the act of writing, eval- . ; o
: o L _— review, with standards dependent upon the publication
uating, editing and publishing research findings. The is- N . . X
: . . L nd the type of material"qighly edited (“professionally
sue of double-blind refereeing, which recurs perlodlca@/ . . ) ) .
) SR : : dited, usually by paid staff, with primary emphasis on
in scientific circles, provides us with such an opportu- D . . 7
nity” [Genest 1993, page 324] exposition, graphic presentation, and ed|For|aI stylbent
' ' than on content and substance”), amdeviewed (“pub-
Most database journals employ single-blind reviedished as submitted, with or without copyediting”). “Re-
ing, in which the reviewer is unknown to the author, bwiewing” in the present document refers to peer review for
the identity of the author is known to the reviewer. Otheesrefereed journal or conference.
employ double-blind reviewing, in which the identity of  Peer review is the use of predetermined reviewers, in
the author and the reviewer are not known to each othibe case of program committees, or ad hoc reviewers, in
The arguments for double-blind reviewing are that it the case of reviewers for most journals, who individu-
fairer and that it produces higher quality reviews. The ally read the submitted manuscript and prepare a written
guments advanced against double-blind reviewing includ®riew. Sometimes, as in the case of some conference
that it has little effect, that it makes it more difficult fa-r program committees, reviewers will subsequently either
viewers to comprehensively judge the paper, and that iplsysically or electronically meet to discuss the papers to
onerous to administrate [Ceci & Peters 1984]. arrive at an editorial decision. For most journals, the As-
sociate Editor handling the paper or the Editor-in-Chief

To shed light on this controversy, we examine thvxe?ill make the final editorial decision.

now substantial scholarly literature regarding blind re- In the vast majority of refereed database conferences

viewing. This literature includes empirical studies from_ . : g . .
. - L . and journals, the identity of the reviewer(s) is not revdale
biomedicine, communication, computer science, eco- . o
. ) - . ; 0,the author(s), ostensibly to ensure more objective re-
nomics, education, medicine, public health, physics, and " . N . : I
sycholo retrospective analyses from computer sgl" 9" This is termedingle-blind reviewing or, less
sy 9y pecti yses 1 P Fequently, “one-eyed review” [Rosenblatt & Kirk 1980].
ence, ecology, economics, and medicine, and a quantj{a-". . N B N
i ) . . (Incidentally, the terms “reviewer” and “referee” are used
tive meta-analysis from psychology. It is useful and i

. L : . interchangeably in the literature.)
structive to learn what other disciplines, using diverse ap i .
: . oS There are other sources of confidentiality in the re-
proaches, have discovered about blind reviewing.

view process. For most journals, the identity of the re-
In the following, we first define the various termsiewer is not revealed to other reviewers; such is not the
used in the literature. We then examine in some demthse for program committees. Some conferences, such
the general issues of fairness, review quality, and efficaay IEEE ICDE, utilize area program chairs. Generally but
of blinding. As will be seen, in most cases the resultot always it is known which area program chair mediated
are mixed. We end with a list of recommendations frothe editorial decision for a submission. The associate edi-
scholarly societies and a brief summary of this compléar for a journal submission is usually revealed to the au-
sociological question. thor, except when one of the authors is himself/herself an

1ACM Policy on Pre-Publication Evaluation, latt p: / / www. acm or g/ pubs/ pr epub_eval . ht ni
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associate editor (cf. thEODS policy [Snodgrass 2003]).3  Literature Reviews

Of course, the Editor-in-Chief and the Program Chair are

known to everyone. The important point here is that the

term “single-blind reviewing” applies only to hiding the _ :

identity of the reviewer from the author. Because .of thg centrality of peer review to the propaga-
tion of scientific knowledge, one would expect that peer

venue can also request that the identity of the author Rtential pitfalls exhaustively documented. Such is not
removed from the submitted manuscript, a process terniB@ case. Prior to 1975 research on peer review was rel-
blinding the manuscript. When the identity of the au-atively scarce, with discussions based more on personal
thors and their institutions is kept from the reviewerss thpPservations rather than systematic data gathering. Cam-
is termed double-blind reviewing. Note that the EditoRanario has written the most comprehensive (61 page!)
in-Chief and Program Chair, and generally the Associgtdmmary of the research that has been done on peer re-
Editor, are made aware of this information via a separdéw, generally over the two decades of 1975-1995. Part
cover sheet not shared with the reviewers. 1 of this summary covered the participants in the system:
the credentials of referees, editorial board members, and
The psychological sciences utilize a different termgditors; how editors and editorial board members are ap-
nology that conveys a subtle philosophical shift. Whewointed; how referees are chosen; reviewer incentives and
the identities of the authors and reviewers are not t@sks; and systemic problems of reliability, accuracy, and
vealed to each other, it is termed in these sciencedias: reliability of review; accuracy of review; is the sys-
masked reviewing process. Note the symmetry of thitem biased towards positive results; and is the system bi-
terminology. The American Psychological Associatioased against replication [Campanario 1998a]. Part 2 cov-
Guide to Preparing Manuscripts for Journal Publica- ered currentresearch findings about fraud, favoritism, and
tion [Calfee & Valencia 2006] states, “Peer review is thgelf-interest in peer review [Campanario 1998b]; this part
backbone of the review process. Most APA journalgcluded a three-page section on DBR.
like the majority of other professional publications, prac
tice anonymous, or masked, reviews. Authors and re- The Institute of Mathematical Statistics (IMS) formed
viewers are unaware of each other's identities in mdg€e Ad Hoc Committee on Double-Blind Refereeing in
instances, an arrangement designed to make the prof@iyuary 1991, at least partly in response to a report of the
more impartial.” The implication is that revealing eitheNew Researchers Committee [Altman et al. 1991]. This
the reviewer’s identity or the author’s identity breaks tHeommittee issued a report that contained a three-page lit-
mask. Presumably single-blind reviewing would then t#ature review [Cox et al. 1993].
termed “non-masked,” but the APA doesn't use the term.
(The term “unmasking” denotes revealing the identity of Other reviews include one of the voluminous lit-

a reviewer to a co-reviewer [van Rooyen 1999]; we dorffature (over 600 items) on the more general topic
consider that practice here.) of journal reviewing, including several paragraphs re-

lated to DBR [Dalton 1995], another on 68 papers
The present paper will use the terms single-blind amt empirical evidence concerning journal peer re-
double-blind reviewing, as well as their respective thregiew [Armstrong 1997], including one page on DBR, and
letter acronymsSBR andDBR. a summary of the evidence for the effectiveness of peer
review in general, including about a page and a half
Venues differ in who does the blinding/masking of an DBR [Fletcher & Fletcher 1997]. Finally, two inter-
submission. We will use the term “author masking” whemational congresses on editorial peer review have been
the author removes identification from the paper befaield, with papers revised and re-reviewed and appear-
submitting it and “editorial masking” when such identifiing in the Journal of the American Medical Association
cation (generally, author name and affiliation) is removggAMA) [Rennie 1990, Rennie & Flanagin 1994]. Rele-
in the editorial process before sending the manuscriptant papers from these congresses are discussed in the
the reviewers. Procedures differ in how aggressive is faflowing sections.
required author masking and the actual editorial mask-
ing. Self-citations and other first-person referencesén th These literature reviews emphasize three primary as-
body of papers are generally retained in editorial magbects relevant to blind reviewing, fairness to authors (to
ing. While author masking can be more thorough, banknown authors or to authors affiliated with unknown
cause authors would know what kind of information imstitutions, to less-published or to proficient authoos, t
revealing, authors through various devious means can bioth genders), review quality, and blinding efficacy. The
cumvent both kinds of masking. following sections will address each aspect in turn.
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4 Fairness the scientific quality of the manuscripts coming from dif-
ferent sources” [ibid].
The fundamental argument for double-blind reviewing is  An early experiment found that “the effect of institu-
that it is fairer to authors (and thus, indirectly, to readional prestige failed to attain significance in any one of
ers). The argument proceeds as follows: The judgment®é measures” [Mahoney et al. 1978, page 70]. “Experi-
whether a paper should be accepted for publication shog{gntal manuscripts were sent to 68 volunteer reviewers
be made on the basis of the paper alone: is what the sgm two behavioristic journals. ... Institutional affilian
mission states correct, insightful, and an advancement@fs also manipulated on the experimental manuscripts,
the state-of-the-art? The editorial judgment should not Mh half a||eged|y emanating from a prestigious univer-
made on extenuating circumstances such as who wrotedfig or a relatively unknown college” [ibid].
paper or the professional affiliations of the authors. By another retrospective study, this of the records of re-
blln.dlng the subm|53|on, the reviewers can_not take th‘%ﬁi@ws of a society which publishes research journals in
peripheral aspects, which are not relevant, into accoungjfy, areas of the physical sciences, found large differences
their review. in how papers from minor and major universities are re-
The analysis of fairness in the extant literature coBewed: “minor university authors are more frequently
cerns (a) fairness to unknown authors or institutions, @aluated favourably (ie less critically) by minor univer-
faimess to prolific or to less-published authors, and (g}y referees, while major university authors are more of-
gender equity. There is also the related issue of the piy evaluated favourably by major university referees than
ception of fairness. The following sections will elaboratha,,ey are by those affiliated to minor universities. It would
on each of these concerns. therefore appear that when referees and authors in these
areas of the physical sciences share membership of na-
4.1 FEairness to Unknown Authors or Insti- tional or institutiong! groups, the chances that the refgr—
. ees will be less critical are increased. ... Personal ties
tutions o o )
and extra-scientific preferences and prejudices might, of
Some evidence from retrospective and experimental stg@urse, be playing a part as well. But it appears that,
ies suggest that when the authors’ names and affilg¢en in the absence of these personal factors, the sci-
tions are known, reviewers may be biased against gtific predispositions of referees still bias them towards
pers from unknown authors or institutions, termed “statigss critical evaluation of colleagues who come from sim-
bias” [Cox et al. 1993]. An anecdote illustrates this posdiar institutional or national groups, and so share to a
bility. The psychologist Robert Rosenthal wrote of his egreater extent sets of beliefs on what constitutes good re-
perience in the prestigious journBéhavioral and Brain search” [Gordon 1980, pp. 274-5].
Sciences with “the 15 to 20 articles | had written while at  Peters and Ceci performed a famous experi-
UND [University of North Dakota] that | was not able toment [Peters & Ceci 1982] that gave some credence to the
publish in mainstream psychological journals. After | hagistence of such bigsin this study, twelve papers pub-
been at Harvard a few years, most of those same artidlesed by investigators from prestigious and highly pro-
were published in mainstream journals. My anecdote doductive American psychology departments in high-quality
not demonstrate that journal articles were biased agaijestrnals were altered with fictitious names and institusion
papers from UND and biased toward papers from Haubstituted for the original ones and then formally resub-
vard. There are plausible rival hypotheses that cannotrbiéted to the journals that had originally refereed and pub-
ruled out. My belief, however, is that location status bidished them 18 to 32 months earlier. Only three were de-
may well have played some role in the change in publishected as resubmissions; of the remaining nine, eight were
bility of my stack of papers” [Rosenthal 1982, page 235fjected, in many cases based on “serious methodological
We now examine the studies that attempt to detect silaws.”
tus bias, in chronological order. Peters and Ceci put forth the possibility of status bias:
A retrospective study of manuscripts that had beénhe predominantly negative evaluations of the resub-
submitted toThe Physical Review between 1948 andmissions may reflect some form of response bias in fa-
1956 found that “some 91 per cent. of the papevsr of the original authors as a function of their asso-
by physicists in the foremost departments were agation with prestigious institutions. These individuals
cepted as against 72 per cent. from other universiay have received a less critical, more benign evaluation
ties” [Zuckerman & Merton 1971, page 85]. Two possibléhan did our unknown authors from “no-name” institu-
explanations were offered: status bias and “differencegions. ... The near perfect reviewer agreement regarding

2This experiment and the associated paper have generatddamuizoversy. A special issue Behavioral and Brain Science was dedicated to
the paper and 55 (!) commentaries, along with an authorpbrese that was almost as long as the original paper. “In theseaf the Commentary,
just about every aspect of the peer-review problem is brougland subjected to critical scrutiny” [Harnad 1982, pagé]1
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the unacceptability of the resubmitted manuscripts, cawidence is quite compelling that status bias is possible,
pled with the presumably near perfect agreement amagrerhaps prevalent, in SBR for most other authors and in-
the original reviewers in favor of publishing, provide adstitutions, presumably for those papers most needing the
ditional convergent support for the response bias hypothitical evaluation of reviewers.

esis” [Peters & Ceci 1982, page 192]. Their proposed so-

lution: “If institutional affiliation or professional stas . -
can in fact bias peer review - and this bias proves to ha‘\1'/e2 Faimess to Prolific Authors

no validity, or negative validity - then one possible solurhere have been several studies that have looked at the
tion to this problem (as several critics have recommend.%)pact of blinding on prolific authors, with conflicting re-
would be to establish blind reviews as standard journgljis.
policy” [ibid, page 194]. The Mahoney experiment discussed in the pre-
A seminal experiment [Blank 1991] demonstrated stgpoys section also suggested that “self-citation may
tus bias in reviewing more directly. In this experimenge a determinant of a reviewer’s evaluation of a
every other paper that arrived at tAenerican Economic - manuscript” [Mahoney et al. 1978, page 70]. In half of
Review was designated as double-blind. For these papgfe papers sent to volunteer reviewers, “the author de-
an editorial assistant removed the name and affiliationfah,ded his contentions by referencing three of his own “in
the author from the title page and typically scanned thgess” publications. For the other half, these same pre-
first page for additional titles or notes that would identifyjpjication references were also cited, but were attribute
the author (i.e., editorial masking). This experimentdéstty someone else. ... Reviewers rated the article as more
for two years. innovative and publishable if the fictitious author incldde
The relevant issue was “whether the ratio of accegelf-referencesin the manuscript than if no self-refeesnc
tance rates between institutional ranks in the blind samere included” [ibid].
ple differs from the corresponding ratio in the nonblind an experiment published i3AMA on 57 consecutive
sample.” [Blank 1991, page 1053-1054]. It was founganuscripts submitted to tideurnal of Development and
that this ratio did not differ for those at tOp'ranked depalBehaviora] Pediatrics that were random|y assigned to ei-
ments and those at colleges and low-ranked universitigger blinded or unblinded review (that is, using editorial
All other groups, in that important gray area where eghasking) found that “contrary to the original hypothesis
itorial judgment is most needed, had substantially lowgf this study, senior authors with more previous articles
acceptance rates in the blind sample than in the nonblig@eived significantly better scores from the blinded re-
sample; in some cases, the acceptance rate droppegibyers ¢=—.45), but not from the nonblinded review-
more than 7 percentage points. She found similar diffesrs (=—.14)" [Fisher et al. 1994, page 145]. The authors
ences with referee ratings between SBR and DBR.  «nterpret this finding to indicate that the blinded review-
A retrospective study of single-blind reviews for thers, especially those who were really blinded and could
Journal of Pediatrics and published ifJAMA found only not guess author identity, may have recognized improved
partial evidence for status bias, that “for the 147 brief rguality in the work of those authors with more previous
ports, lower institutional rank was associated with low@iblications. In contrast, reviewers who were aware of
rates of recommendation for acceptance by revieweisthor identity did not give better scores to the more expe-
(P < .001). ... For the 258 major papers, howeverienced authors, likely indicating that various types @isi
there was no significant relationship between institutionaay have entered into their thinking” [ibid, page 146].
rank and either the reviewer’s recommendatidps.409) A retrospective study of two database confer-
or the acceptance raté’¢.508)" [Garfunkel et al. 1994, ences [Madden & DeWitt 2006] found no impact on pro-
page 138]. lific authors. This study considered papers authored by
Another retrospective analysis of single-blind reviewthose designated variously as a “famous person” or “pro-
also published idAMA found evidence of status bias at #fic researcher” or “more senior researcher,” defined as
coarse geographical level [Link 1998]. In this analysis ¢fhose individuals who have published 20 or more papers
original research articles submitted @astroenterology in SIGMOD and VLDB conferences” [ibid, page 29]. The
during 1995 and 1996, it was found that “reviewers froamalysis found that DBR reviewing (with author mask-
the United States and outside the United States evaluatg) in the ACM SIGMOD conference “has had essen-
non-US papers similarly and evaluate papers submitt@dly no impact on the publication rates of more senior
by US authors more favorably, with US reviewers hayesearchers in the database field” [ibid, page 30]. This re-
ing a significant preference for US papers” [Link 199&ult mirrors those of Blank’s study, which found that ac-
page 246]. ceptance rates for top-ranked institutions (where presum-
The experimental evidence is mixed concerning stataisly most of these prolific researchers resided) were not
bias present for top-ranked authors and institutions. Tafected by DBR.
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An independent analysis of this data, using mediader” [Fouad et al. 2000, page 45]. This is again consistent
rather than means, reached the opposite conclusion: “twéh previously-discussed studies that considered status
double blind review in SIGMOD do have its impact on thbias.
performance of ‘famous person’ ” [Tung 2006]. The rea- Blank’s experiment, described earlier, was in fact ini-
son for the differing conclusions over the same data migted due to concerns of gender bias. Fneerican Eco-
be that this data, consisting of yearly counts of papers liymic Review journal had employed SBR for most of
prolific authors and by others, is too coarse to make aifs recent history, except during a period of 1973-1979
nal determination, as it doesn’t taken into consideratigthen the then-current editor adopted DBR [Borts 1974].
the varying submission rates of individuals and the varyy the mid-1980'’s, the American Economic Association’s
ing participation by prolific authors. Committee on the Status of Women in the Economics

These contradictory results render it impossible to sRyofession formally expressed its concern about “the po-
anything definitive about the impact of blinding on protential negative effect on women’s acceptance rates of a
lific authors. However, there does seem to be evidencesofgle-blind system” [Blank 1991, page 1045]. As a re-
some kinds of bias with SBR. sult, Blank was asked by the current editor of #€R
and the Board of Editors to design and run a randomized
. experiment looking into this potential effect.

4.3 Gender Equity Due to the careful randomization design of this ex-

When reviewers know the identity of the author(s) of tHeeriment, one can compare acceptance rates between the
submitted manuscript, gender bias is also a possibili}ind and nonblind samples, and indeed, there were strik-
Several disciplines have launched in-depth studies ba#t@idifferences. “For women, there is no significant dif-
on concerns of gender equity. ference in acceptance rates between the two samples. For
A classic and much-referenced study showed that eJ8RN, acceptance rates are significantly higher in the non-
when the work of a woman was identical to that of a maflind sample.” [ibid, page 1053]. When reviewers knew
the former was judged to be inferior [Goldberg 1968]. Ithat that paper was authored by a male, they accepted a
this study, scholarly essays in a number of academic fieftigher percentage (15%, versus 11%) than if the paper
were presented to female college students. All of the s#as blinded. “One can compare acceptance rates between
dents rated the same essays, but half of them rated es#3§#$lind and nonblind samples without other control vari-
bearing the names of male authors (e.g., John T. McKa@rP,'eS because the randomization process guarantees that
whereas the other half rated the same essays with B&@ers by women (and men) in each sample have identi-
names of female authors (e.g., Joan T. McKay). Ti@l distributions of characteristics” [ibid].
results indicated that those essays where the author wagBlank emphasized the core issue: “whether o
male was rated higher. of male to female acceptance rates in the nonblind sam-
A quantitative meta-analysis of this and similar studple is different from that in the blind sample. In both
ies (over one hundred) over the intervening two decad@nples, women's acceptance rates are lower than men’s,
found that “the average difference between ratings of miewt the differential in the blind sample is smaller. While
and women is negligible” [Swim et al. 1989, page 409vomen in the blind sample have an acceptance rate only
Consistent with this analysis, 73% of studies found no sigPercentage point below that of men, their rate is 3.8 per-
nificant effect for the Joan-John manipulation, 20% fours@ntage points lower in the non-blind sample” [ibid]. Here
that John’s work was rated higher, and the remaining A% results were statistically insignificant, perhaps beea
found that Joan’s work was rated higher. Interestingjiere were too few observations of papers authored by
“there was some indication, however, that women will pgomen.
rated less favorably than men when less information is Would DBR result in a large increase in acceptances
presented” [ibid, page 421] and “there was also some @f-papers by women? “While there is some indication in
dication of greater bias when the stimulus material wifsese data that women do slightly better under a double-
a resumé or application” [ibid, page 422]. More relgslind system, both in terms of acceptance rates and referee
vant to the issue of peer review is the observation fromatings, these effects are relatively small and statidyica
the APA task force report that when “Joan and JohriRsignificant. Thus, this paper provides little evidena th
work was high in quality, the effect size was close to zeroving to a double-blind reviewing system will substan-
(-.02 [the negative sign indicating a lower evaluation dially increase the acceptance rate for papers by female
female-authored work]); the effect was larger when Jogaonomists” [ibid, page 1063]. Interestingly, tAeeri-
and John’s work was medium in quality (-.24). ... thes@n Economic Review now employs DBR.
results seem to indicate that evaluation of absolutely out- The Modern Language Association’s (MLA) experi-
standing articles will not be biased, but articles of anence was striking: going to DBR resulted in a large in-
biguous merit may be judged based on the author’s genease in acceptances by female authors. “Contributed
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papers at MLA meetings had first to survive a revieim the editing process” [Cox et al. 1993, page 311]. How-
stage before acceptance to be read. Prior to 1974, thexger, a survey to IMS members “indicates strong support
papers were refereed with the author’'s name intact. for double-blind refereeing in the IMS journals” [ibid].
1974, double-blind refereeing was tried with the effect A responder to the IMS report [Cox et al. 1993]
that the number of women and of new investigators hastated, “Refereeing iperceived by many writers as be-
ing papers accepted doubled from previous years. Thig subject to various kinds of biases: biases in favor of
number doubled again when repeated in 1975, until, male or female, young or established, national or foreign
1978, the proportion of acceptances among women agdearchers, working at small or large institutions, inwel
new researchers was comparable to that for men. Tdweloped or developing countries and so on. Whether
MLA Board subsequently decided in 1979 to use doublsuch biases are sufficiently strong and widespread to dis-
blind refereeing for all their publications” [Billard 1993 tort the whole review process is beyond the point. So long
page 321]. The impetus for this change was the perceg-thepotential for abuse is there, we should guard against
tion of gender bias. “A number of women complaineit, and double-blind refereeing is but one means of ensur-
to the Modern Language Association in the United Stat@g) such protection” [Genest 1993, page 324] (emphasis
that there were surprisingly few articles by women iim original).

the association’s journal, compared to what would be ex-

pected from the number of women members. It was sug-

gested that the review processes were biased. The asdgci- Qua”ty of Reviews

ation vigorously denied this but under pressure instituted

a blind reviewing procedure under which the names gfeg blinding impact the quality of reviews? Two
the authors and their institutional affiliations were Omibounter-balancing effects have been claimed. One pos-
ted from the material sent to the reviewer. The result Waility is that SBR, by revealing the authors’ identity; in
unequivocal: There was a dramatic rise in the acceptaR¢gases the quality of reviews by supplying to the peer
of papers by female authors” [Horrobin 1982, page 217javiewer relevant information about the prior accomplish-
Itis possible that the small observed effect in Blankigients and about publication and citation rates. On the
study (in contrast to the MLA experience) was due to thgher hand, such identity information might be used by
low number of submissions by womenA&R. reviewers as short cuts, thus reducing review quality. Per-
These studies show that revealing author identityaps DBR, in not revealing the author’s identity, permits
specifically the gender of the author, can sometimes haie reviewer to focus more on the paper itself, which can
an effect on acceptance rates. increase the quality of the review. We examine the scien-
tific evidence of each effect in turn. Overall, the evidence
is mixed on both effects.
One study [Abrams 1991] investigated a related ques-
A perception of possible bias may be just as damaging &sn: whether peer evaluations of grant proposals are the
actual bias. best available predictor of future output of influentiatsci
The Institute of Mathematical Statistics (IMS) Nevence. While reviewing grant proposals is different than
Researchers’ Committee (NRC) report stated, “The NR€viewing papers submitted to refereed conferences and
feels that the current system [SBR] has the potejournals, some of these results do have relevance here.
tial for bias or perceived bias against NRs [new re- This study examined the commonly-held perception
searchers], women and identifiable minorities, (a digat “individual scientists seldom fluctuate between pe-
proportionate number of the latter two categories areds of producing large amounts of good work and pe-
NRs)” [Altman et al. 1991, page 165]. In a responsiods when they produce only a small amount of poor-
to discussants of that report, the NRC reassertedquality work. This is the basis for hiring and promotion
year later, that “much of the value of double-blindecisions at universities and research institutions'dfibi
refereeing lies in the community perception of faipp. 112-3]. The study found a high degree of correlation.
ness” [Altman et al. 1992, page 266]. Data concerning the members of the US National Science
The experience with this controversy at the IMS indFoundation Ecology Panelin 1988 was examined. Among
cated a split between new researchers, which “strongiye eleven senior members of this panel, high correlations
endorses double-blind refereeing. ... It seems likahetween citation rates over time as well as high tempo-
that [this] represents the majority opinion among new real correlations in publication rates were observed. For
searchers, although support for double-blind refereaingi group of forty-five scientists drawn from a 1973 ecol-
not unanimous among new researchers” and senior memgy textbook who had published papers in major ecology
bers: “ ‘negative but sympathetic’ ... seems to be a majgournals, high temporal consistency among the top-ranked
ity view among those senior enough to have been involviedividuals was again observed. The conclusion is that

4.4 The Perception of Fairness
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“scientists who have done large amounts of good qualaffiliated with high-status institutions were cited coresid
work in the recent past are likely to continue doing so ably more often than the articles by scholars at low-status
the near future” [ibid, page 115]. institutions” [Perlman 1982]. “Therefore, it appears that
There is evidence that even with this potentially usen institution’s prestige is a valid predictor, and editors
ful information, journals using SBR “publish a largemay be justified in using this as a factor in their decision
fraction of papers that should not have been publishedking. Advocates of blind review, however, may still
than do journals” using DBR [Laband 1994, page 147@bject to using either institutional affiliation or an indi-
This study used nonlinear regression and ordered pvigual’s reputation as criteria in selecting articles. ¥he
bit techniques to estimate the impact of DBR on citgould claim that the excellence of the manuscript should
tions of a sample of 1051 articles published in 28 ecoet only be apparent over time, it should also be immedi-
nomics journals during 1984. The analysis found thately apparent without the aid of status cues. Thus, even
“articles reviewed single-blind are less likely than thosgith a blind review process, assessors should identify a
reviewed double-blind to be identified correctly as thggher proportion of items submitted by scholars at pres-
highest-impact articles (those with nine or more citatioigious institutions as worthy of publication” [ibid].
in the ensuing 5 years). By the same token, articles re- Another double-blind study of DBR, carried out at the
viewed single-blind are more likely than those revieweliburnal of General Internal Medicine, found that “blind-
double-blind to be misidentified as the lowest-impact parg reviewers improves the quality of review from the ed-
pers (those with no citations in the ensuing 5 years). itor's perspective” [McNutt et al. 1990, page 1375]; see
We conclude that the single-blind review process appatso [Evans et al. 1990]. Specifically, “editors graded the
ently suffers from a type | error bias to a greater extegtiality of blinded reviews better on three of the four qual-
than the double-blind review process.” [ibid, page 149].ity dimensions from the editor’'s perspective: importance
Several limitations of the Laband study have be@f the question, targeting key issues, and methods (all
pointed out: “There are difficulties with this analysis, th& <.02). The greatest difference was noted in the grades
main one being that the papers considered were only i@- methods. Editors graded blinded reviews from the
viewed in one way, either blinded or not blinded. Als@uthor’s point of view statistically significantly betten o
controlling for the status of the journal in which eachnly one of the five quality measures: the blinded reviewer
papers appeared is inevitably a difficult process. Paias graded as more knowledgealife=(05). The grades
pers selected for the ‘market leader’ journals by whan the other dimensions of quality favored the blinded re-
ever process must be more likely to be cited than thogewer, except for courteousness. The editors’ summary
selected for more specialised or less well respected carades, taking into account both editor's and author’s
petitors” [Poutney 1996, page 1059]. points of view, favored the blinded reviewers. The mean
The evidence is thus very mixed about whether infosummary grade was 3.5 for blinded reviewers and 3.1
mation about prior accomplishments, coupled with the of¢r unblinded reviewers. The mean difference between
served correlation with future accomplishments, resultsthe blinded and unblinded reviewers was 0.#E(007).
better judgment about a specific submission before a fde difference between the median grade for blinded
viewer. “Some argue that information about the autho@nd unblinded reviewers was 4.0 vs 3.0, respectively,
institutional affiliation helps referees evaluate manipger an entire grade” [McNutt et al. 1990, pp. 1373-4]. Two
because they constitute presumptive “proof” that the démitations have been noted [Fletcher & Fletcher 1997].
search described was actually done” [Campanario 1998Bne difficulty with the study is that the referees re-
page 295]. It has also been observed that “Some refegiving the blinded copy of the manuscript would have
ees believe that they can judge better if they know theen aware that they were part of an experiment and may
author because the manuscript can be evaluated in ith&¢onsequence have been more careful with their re-
context of the author’s entire corpus of work, but thigorts” [Cox et al. 1993, page 316]. “The study recognized
claim is rare. More frequent is advocacy of anonymif{iat the results may have been influenced by the nature of
for authors” [Dalton 1995, page 236]. Another asserteifle journal — not a market leader, but with a very wide
“it should be the work itself, and not the reputation of theditorial remit — and that quite different results might be
author, which influences ... As statisticians, one of offtund in similar analyses of large journals, sub-specialty
maxims is that the data should speak for themselves, j@drnals and basic science journals” [Poutney 1996, page
likewise should we let the work speak for itself without059].
undue influence from outside pressures” [Billard 1993]. However, four other studies did not find that masking
We now examine the scientific evidence that DBR can ipeer reviewers to author identity improves the quality of
crease review quality. peer review.
A study of sixty articles drawn from théournal or In an experiment also published IBAMA, two
Abnormal Psychology found that “the articles by scholargandomizations were performed for submissions
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over a six-month period to five biomedical jourthe name and affiliation from the title page requires mini-
nals [Justice etal. 1998]. The first assigned a quarteal effort, to block out self-references adds a little more,
of the submissions to the journal’s usual practice, whiamd scrutinizing the manuscript for any internal cues ne-
for four of the journals was SBR. For the rest of theessitates laborious line-by-line study. Therefore, the e
submissions, one of the two reviewers was randomly digacy of the blinding process will vary directly with the
lected to receive a manuscript that had been masked effprt expended on it” [Pitkin 1995, page 781].
“removing author and institutional identity from the title  Several studies have examined how well blinding
page, running headers or footers, and acknowledgmentsks. These studies, across a wide range of disciplines,
of the manuscripts. Self-references in the text were rgiiserved that blinding achieved success rates of 53% to
removed” (that is, editorial masking) [ibid, page 241}79%. We now review the studies chronologically.
Questionnaires were provided to editors, authors, and re- A study of reviewers of papers submitted to tloeir-
viewers. Analysis of these questionnaires revealed tihaf of Social Service Research during 1978 showed that
“authors and editors perceived no significant differeneg 569% of the reviews, the referees did not venture a
in quality between masked and unmasked reviews. \§gess as to the identity of the author. In another 4%, the
also found no difference in the degree to which the revigaferees guessed wrong. In an additional 5%, the refer-
influenced the editorial decision. ... When analysis wags made correct guesses about some bit of identifying
restricted to manuscripts that were successfully maskgflormation, but they did not guess the name of the au-
review quality as assessed by editors and authors still ¢idr” [Rosenblatt & Kirk 1980, page 389]. This works
not differ” [ibid, page 240]. out to successful blinding 65% of the time, for editorial
Three  other studies [Tobias & Zibrin 1978blinding in which the names of authors and their institu-
van Rooyen 1999, Smith et al. 2002], in the fields of spgenal affiliations are removed from the title page.
cialized medicine and education, found similar, negative One retrospective study over six journals employing
results DBR with author blinding and representing a broad range
It is important to note that these studies utilized edaf areas in psychology showed that “35.6% of the 146 re-
torial masking. We will show shortly that masking sucriewers were correct in their identifications of the author
cess depends highly on how that masking is done. Theof at least one of the authors in the case of multiau-
authors of theJAMA study speculate that “poor overalthored papers. ... There were no significant differences
masking success, in combination with the observation thathe proportion of correct detections among the six jour-
an author’s renown is strongly associated with maskingls, ranging from 26% to 42% ... nor was there any re-
failure,” may contribute to this lack of a difference betationship between detection accuracy and the number of
tween unblinded and blinded reviews [Justice et al. 1998&ars of reviewing experience” [Ceci & Peters 1984, page
page 242]. 1493]. When “editorial staff oversights in not removing
One must conclude that the jury is still out. It has naitle pages of manuscripts before sending them to review-
been shown convincingly that either SBR or DBR can, lays or authors’ oversights in preparing their manuscripts,
revealing or by hiding the identity of the author and instsuch as explicit flagging of former work (“In our earlier
tution, increase the quality of the reviews of a submittegork ...") or inappropriate inclusion of personal acknowl-
manuscript. edgments in the body of the text ... are excluded from
the analysis, overall only 25.7% of reviewers are able to
detect authors’ identities, with very little variation angp
6 Efficacy of Blinding the six journals” [ibid].
In the McNutt study described in the previous sec-
Any benefits ascribed to double-blind reviewing assurtien, editorial blinding was successful to institution ram
that the blinding of the submitted manuscript has be@r 73% of the reviewers and to author(s)’ names for
successful, that reviewers cannot in fact identify the atié% of thr reviewers [McNutt et al. 1990]. The blind-
thor(s) nor their institutions. “How truly anonymous anyng process was of moderate thoroughness: “An editorial
party can be in a world in which referees are selected fssistant copied each manuscript, retyped the title page,
their in-depth knowledge of a small slice of the universe ahd removed authors’ and institutions’ identifiers using
knowledge is open to question” [Dalton 1995, page 23&n opaque tape. To do this, the entire manuscript was
“The notion that an experimented referee can identify tseanned—headers and footers, body of text, tables, and
author of a given paper in a specialty journal has beggures. She made no attempt to remove references to the
used by many to derogate the claim of an advantageaigthor’s own work. ... Minimal changes were made, on
double-blind review” [Campanario 1998b, page 295]. average, to the body of the manuscript” [ibid, page 1372].
We earlier differentiated editorial and author blinding. Submissions to thAmerican Journal of Public Health
Each can be done in various ways. “To simply block o&JPH) are partially author blinded and partially editori-
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ally blinded: “Contributors t®AJPH are instructed to sub-ence in masking success between journals with a policy
mit a second face sheet which includes only the title of masking and those without (P=.92)" [ibid, page 245].
the paper. These instructions are usually followed. We re- Another randomized study from a few years ago in
move acknowledgments, but make no further effort to re-medical journal showed that “with successful blinding
move identifying page headers (when present contrarydefined as either author not identified or author identi-
instructions) or to change the text or references. We hdi®l incorrectly, 170 reviewers (58%) were successfully
been aware that a substantial portion of our manuscriptfded” [van Rooyen 1999, page 235]. Blinding was ed-
are not truly blinded because of text allusions and seiferial: “Blinding consisted of removing authors’ details
referencing” [Yankauer 1991, page 843-4]. A questiofrom the title page and acknowledgments. No attempt was
naire revealed that “blinding could be considered sugrade to remove authors’ details from within the text of
cessful 53% or 61% of the time, depending on whethgfe manuscript, the illustrations, or the references’tljbi
successful blinding ignores identification or includesyonpage 234].
correct identification. ... Self-referencing (61.8%) and Most of these studies utilized editorial masking,
personal knowledge (38.2%) were the two clues giveRhieving success rates of 53% to 79%, with a gross av-
for identification of author and/or institution. In botherage across studies of 62%. The success rate was lower
cases 16% of the indentifications were incorrect” [ibidlr known authors. Self-referencing was a major clue to
page 844]. reviewers. And there were incorrect guesses. So even
Blank’s experiment found that “among all referee suminimal editorial blinding can be somewhat effective.
veys received for blind papers, slightly over half (50.€learly, the feasibility and success of blinding depends
percent) claim to know the author. Ten percent of thesgth on the amount of effort put into the blinding process
referees are incorrect, however, so that only 45.6 pand on factors related to the type and circulation of the
cent of the authors in the blind sample are correctigvolved journal” [Fisher et al. 1994, page 145].
identified. ~ (Multiple-author papers are considered to A data mining experiment took a different tack, seeing
be correctly identified in any of the author's names ayghether a computer program could identify authors using
known.)" [Blank 1991, page 1051] Note thatin this expepn|y the citations included in the paper. Two automatic
iment the papers were editorially blinded only by changnethods for author identification were considered: “(1) a
ing the first or second pages. (dynamic) vector-space model that represents both papers
The study by Fisher et al. discussed in the previoad author histories, and (2) tallying (discriminativejse
section also considered (editorial) masking success, $ifations.” [Hill & Provost 2003, page 179]. A very large
which the cover page and any identifying data on the tapchive of physics papers gathered as part of the KDD Cup
of bottom of each page had been removed; so as noR8D3 competition was used in the study. “The self-citation
alter the quality of the manuscript, no effort was madgased methods generally worked better. However, the
to delete information in the text when the authors mighictor-space models are able to match (with much lower
have identified themselves” [Fisher et al. 1994, page 14d¢curacy) even when self-citations are removed. With the
54% of reviewers were thereby successfully blinded. best method, based on discriminative self-citations, au-
The study by Justice et al. also discussed in thieors can be identified 45% of the time. Additionally, the
previous section found that with (editorial) maskingpp-10% most prolific authors can be identified 60% of
“manuscripts by authors with whom the unmasked rthe time. ... authors with 100 or more prior publications
viewer was familiar ... were less likely to be successan be identified 85% of the time” [ibid].
fully masked (53%) (that is, the masked reviewer was Blank’s conclusions apply to the many studies gen-
more likely to correctly guess author identity) than thosgally. “On the one hand, a substantial fraction—almost
of authors who were not known to the unmasked reviewedlf—of the blind papers in this experiment could be
(79%)” [Justice et al. 1998, page 241]. identified by the referee. This indicates the extent to
Another experiment inJAMA found that “a long- which no reviewing system can ever be fully anony-
standing policy of masking did not increase masking suttous. On the other hand, more than half of the pa-
cess” [Cho etal. 1998, page 243]. This study includgers in the blind samplevere completely anonymous.
four medical journals that did not mask author identit% substantial fraction of submitted papers are not read-
and three medical journals with a policy of DBR. Papeily identified by reviewers in the field. ... Those
were then editorially blinded: “Each journal masked eblind papers that are correctly identified by the refer-
igible manuscripts by removing author and institutionales ... are skewed in favor of authors who are better
identity from the title page, running headers or footerknown or who belong to networks that distribute their
and acknowledgments of manuscripts. Self-referencesiarking papers more widely” [Blank 1991, pp. 1051-2].
the text were not removed” [ibid, page 244]. 60% of receci and Peters conclude that “Although there are oc-
viewers were masked. “There was no significant diffecasional lapses in the preparation of manuscripts by au-
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thors and failures to screen manuscripts by editorial stasearchers in lower status named institutions) reserche
we are impressed by the overall efficiency of blind revill tend to prefer that double-blind refereeing be intro-
view” [Ceci & Peters 1984, page 1494]. duced” [Billard 1993, page 322].

7 Recommendations of Scholarly8 Prevalence

Societies Disciplines vary widely in their use of single- and double-
- _ . . blind review, but the historical trend is clear.
Several scholarly societies have weighed in on this quUes- A non-randomized survey in 1989 showed that “in

tion. : .
L i i i chemistry, physics, math, and psychology, the respond-
An examination published in thiurnal of Business 4 iournals indicate that they use a single-blind re-

Ethics of past abuses of the editorial process warrantg wing system. .. Biology appears to have both

the proposal to “use the double blind process in Wh,i,%gle-blind and double-blind journals, as does history
referees do not know authors nor authors, referees” 86y anihropology. Political-science and sociology jour-
as to “protect referees from influence and participanysq report uniformly using double-blind reviewing meth-

from damage in a negative decision” [Carland et al. 199&]5" [Blank 1991, pp. 1043—45]. Overall, considering 37

page 103]. ) . - journals in nine disciplines, 79% were single-blind and
The Institute of Mathematical Statistics (IMS) New 1o, \vere double-blind.

Researchers’ Committee (NRC) report stated, “after ex- «gqr surveys of the frequency of binding have been

tensive discussion, the consensus of the NRC _is ﬂb"i'ltblished, but none is based on a random sampling of
the advantages of the double-blind system outweigh i%r

q 4 th ; | | nals, and their size and response rates often leave
costs, and we recommend that IMS journals evaluate W6, qthing to be desired. Their results suggest that the

benefits of adopting such a system” [Altman et al. 1ggﬂ'lajority of scientific journals do not practice blind re-

page 166]. In a response to discussants of this (g5 ang that blinding may be more common in the

port, the NRC reasserted a year later, that "the NRGqia| sciences than in the physical and medical sci-
strongly supports double-blind refereeing for its poteR; .es” [Yankauer 1991, page 843].
tial to remove separate consideration, perceived or oth—A more recent su,rvey of 553 journals selected

erwise” [Altman et al. 1992, page 266]. from eighteen disciplines revealed that DBR is increas-

The view of the IMS Ad Hoc Committee on Doubley, i, prevalence, in comparison with previous stud-

Blind Refereeing in 1993 *may be summarized as cajls. «across the disciplines, the majority of surveyed
tiously receptive to double-blind refereeing. We ABurmals used double-blind reviews (58%), 37% em-
not convinced that the benefits outweigh the disadvaﬁ]byed single-blind, and only 5% made use of open re-
tages; but we are open to the possibility. We recoj,,, [Bachand & Sawallis 2003, page 54]. Within com-

mend that if a change in journal policy is Contemplatedhter science (29 journals, 15 responding), 57% were
that an experiment be conducted to assess the merit%iﬂ&le-blind and 43% were double-blind.

double-blind refereeing before any permanent change is'\yithin ACM, all journals are single-blind and about

made” [Cox et al. 1993, page 311]. 80% of ACM conferences are single-blind (as of
The APA Task Force on Women in Academe stateg)no [Snodgrass 2000]).

that "Because of the potential for bias, APA has man- gjnmilarly, the database field has traditionally relied
dated that editors of APA journals offer masked reviey, single-blind reviewing. Until recently, all of its con-

as an option; however, mandatory masked review of §liences and journals have been single-blind. The ACM
ticles should be instituted as policy” [Fouad et al. 200Q

- ) “~SIGMOD conference adopted double-blind reviewing in

page 34]. The report includes in its recommendationsygq libid].

to “Implement a policy of mandatory masked review for

all APA peer-reviewed publications” [ibid, page 45]. The

APA Guide states, “Most APA journals, like the majorityd Summary

of other professional publications, practice anonymous,

or masked reviews” [Calfee & Valencia 2006]. Of the 47There is a long tradition attached to the peer review sys-

APA journals that accept paper submissions, almost hi@. Asusers of science, we all depend on it: our pro-

require masking and most of the rest allow it on requestessional realizations are based upon the work of others,
There is a pattern here. “It is therefore only to band we count on journal (and book) editors to separate

expected that senior established researchers will tendhe wheat from the tares. Although there is no such thing

seek the status quo, being less inclined to want to movetperfection, it would be a disservice to the profession if

double-blind refereeing, while new (and also women abab many scientific writings addressed irrelevant issues or
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contained gross factual errors. poducersof science, it reviewing” [page 1045]. Many studies provide evidence
is also in our interest that the system be fair: favoritisrthat DBR is fairer to authors from less-prestigious institu
discrimination and condescension bring discredit on tliens and to women authors. Such differences are likely
entire operation and ultimately work against the disdie matter even more for highly-selective conferences and
pline, even if individual benefits occasionally may accryeurnals.

in the short term” [Genest 1993, page 324]. ~ Concerning quality of reviews, it is not known defi-
As the noted statistician Lynne Billard, who has writhjtely whether either SBR or DBR resullts in a higher qual-

ten extensively on this topic, has remarked, “The issuejf of reviews.

double-blind refereeing today is one fraught with emo- ;o4 of the studies discussed here utilize editorial

tional overtones both rational and irrational, often SuBTinding which has been shown to be successful about
consciously culturally based, and so is difficult for MarYnos of the time, across many disciplines. Removing text

qf us to _resolve equitably no matter how well Intena'lllusions and self-citations would increase success rates
tioned” [Billard 1993, page 320]. to, perhaps 75%

We have attempted here to summarize the many stud- . .
The prevalence of DBR has increased dramatically

ies of the varied aspects of blind reviewing within a large he last fif h : h ’
number of disciplines. over the last fifteen years, to the point where most sci-

Concerning the central issue of fairness, Blank’s sur?ltltlflc journals now employ double-blind reviewing.

mary in 1991 of the literature still holds true fifteen years There is an administrative cost to DBR, to the journal
later. “In summary, the literature on single-blind ver@s well as to the author. These costs vary depending on
sus double-blind reviewing spans a wide Variety of d|§DW the bllndlng is done, with the efﬁcacy direCtly related
ciplines and provides rather mixed results. Few of ti@ the effort expended.

empirical tabulations provide convincing evidence on the Journals strongly desire to fairly evaluate submitted
effects or non-effects of refereeing practices, largely b@anuscripts, while simultaneously keeping costs in con-
cause of their inability to control for other factors in thérol. The policy question before each journal and each
data. If not fully convincing, however, there is at least scholarly publisher is thus the following. Is the docu-
disturbing amount of evidence in these studies that is canented benefit of equity worth the administrative cost?
sistent with the hypothesis of referee bias in single-blid what price fairness?
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