
T
t
R
i
b

S
A

T
d
t
e
u
t
h
p
s
d
p
t

a
t
s
i
M
k

o
i
S
c
p
t
m
e
m

w
t
a
d
I
y

A
S
c
d
b
t

V

he Wisdom of Crowds,
he Madness of Crowds:
ethinking Peer Review

n the Web Era
r
d
t
t
o
e
w
h
e
v
p
c
w
i
c
s
l
p

a
v
r

a
c
r
s
a
a
t
p

t
D

p
“
y
l
o
a

a
W
b
a
e
e
r
t
a
t
l

2
c
p
e
a
s
t
g
o
s
s
t

s
p
s
s
F
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pecial Contributor to
nnals News & Perspective

he case for editorial peer review, in
the abstract, appears unassailable:
it makes the difference between or-

er and anarchy in the scientific litera-
ure. Without expert prepublication ref-
reeing, a flood of sloppy methodology,
nreadable or misleading prose, wishful
hinking, half-truths, and outright false-
oods would overwhelm the reliable re-
orts on which scientific progress and
ound clinical practice depend. It is in-
ispensable for sorting out credible re-
orts from polemics advocating trepana-
ion, astrology, or flat-earthism.

Actual peer review practices, history
nd scholarship suggest, do not consis-
ently live up to this ideal. “Peer review is
upposed to be what determines the qual-
ty of science,” says Annals editor in chief

ichael L. Callaham, MD, “and yet we
now nothing about it.”

Even less is known about the concept
f open review, or so-called crowdsourc-
ng. A recent open-review experiment by
hakespeare scholars and the successful
ollective solution of a mathematical
roblem1 attracted mass-media attention
o this practice’s broader potential. But it
ay be too early to tell whether it could

ver challenge the more traditional

odel. h

olume , .  : January 
In some views, the conventional peer
eview with reviewer anonymity is con-
ucive to candor; others find it corrosive
o accountability. Peer review is either
he key to meritocracy, purifying science
f commercial, political, and other irrel-
vant pressures, or the mechanism by
hich an old boys’ network preserves its
alf-earned authority. Some justify the
xtraordinary efforts devoted to peer re-
iew, often thankless and usually uncom-
ensated, by invoking its role in quality
ontrol; others find the practice riddled
ith incompetence, conflict of interest,

nterpersonal strife, assorted biases (in-
luding pervasive bias toward positive re-
ults, along with predictable personal
eanings), and occasional intellectual
roperty theft.2-5

On one point, the system’s defenders
nd critics agree. It does nothing to pre-
ent fraud, that periodical stain on the
esearch community’s reputation.6

These problems are often, though not
lways, intertwined with what Judson7

alled “the contradiction that makes peer
eview possible at all. . . . that the per-
ons most qualified to judge the worth of
scientist’s grant proposal or the merit of
submitted research paper are precisely

hose who are that scientist’s closest com-
etitors.”

“It’s basically a 200-year-old process
hat was developed by English [and
utch] country gentlemen,” Dr. Calla-

am continues, “at a time when there c
ould be maybe 30 or 40 other people in
he world [with whom] you could have
n intelligent discussion. . . . It really
idn’t take hold until after World War
I; before that, most of the science that
ou read was not really peer reviewed.”

Some trace peer review as far back as
ristotle8; institutionalized by the Royal
ociety’s Philosophical Transactions,9 it be-
ame standard practice in the postwar era,
espite the massive increases in the num-
ers of scientists and scientific publica-
ions during those years and the enduring
roblem of recruiting capable reviewers.
Everybody uses it and relies on it, and
et nobody had studied it,” says Dr. Cal-
aham. “The method that selects science
ught to, itself, be scientifically examined
nd proven.”

Moreover, the dramatic expansion of
ccess to scientific articles through the

orld Wide Web and the examples set
y other disciplines, in which preprints
re broadly circulated before editorial ref-
reeing—sometimes bypassing that step
ntirely—pose new challenges to the peer
eview system. The scalability of elec-
ronic communications not only speeds
nd coordinates editorial communica-
ions but makes open review practical, at
east in some disciplines.

Advocates of “crowdsourced” or “Web
.0” review, either before or after publi-
ation, claim that such a procedure is
referable on grounds of equity, transpar-
ncy, and perhaps review quality, as well
s more obvious online features such as
peed or range of opinion. Defenders of
raditional peer review, encountering ar-
uments that it serves only the interests
f established publishers and professional
ocieties,10 may find themselves in a po-
ition of relying on a body of evidence
hat is far from conclusive.

Biagioli,11 professor of the history of
cience at Harvard, has linked the rise of
eer review by the 18th-century precur-
ors of today’s scientific organizations,
pecifically the Royal Society and the
rench Académie des Sciences, to 17th-

entury practices more closely resembling
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he imprimaturs conferred by state cen-
ors. To some contemporary advocates of
pen review, the conventional system still
ears certain traces of its origins among
isciplinary practices in a somewhat sin-
ster sense, the antithesis of a reliable
erit-based filter.
With open review arrangements still

airly rare in biomedical research, and
rowdsourced review (a process distinct
rom open expert review) rarer, it may be
oo early to determine whether the elec-
ronic alternatives gaining popularity in
ther fields offer appropriate advantages
or physicians. Yet open review is already
ncorporated in one form into the proce-
ures of one globally prominent journal
nd is critical to the mission of that
ournal’s innovative imminent spinoff
roject. It raises questions that focus
ttention on the assumptions and un-
ertainties surrounding a practice con-
idered central to both the conduct of
cience and the construction of scien-
ific communities.

EVIEWING THE PROCESS
F REVIEW
n the 1980s, peer review became an
object of study in its own right. An-
nals, under Dr. Callaham’s leadership,

n regard to peer review as a critical in-
ellectual problem, as well as a regular
omponent of editorial procedures, has
ctively participated in such research.12 It
rovided training for reviewers and mon-
tored its own reviewers’ perfor-
ance.13,14 After some 25 years’ worth of

nvestigation into a topic notoriously re-
istant to analysis,15 says Dr. Callaham,
he consensus emerging from “a handful
f decent studies, less than half a dozen”
s that peer review does help improve
rticles, but not enormously, and that its
atekeeping effect is overrated.

Even glaring errors in studies fre-
uently slip through. Annals is one of
everal journals that have tested their re-
iewers16-19 by circulating fictitious arti-
les with deliberately inserted flaws, Dr.
allaham reports, finding that “basically,
eer reviewers did dreadfully . . . they
issed at least half of both major and
inor errors.” Problems include deter-
ining whether conclusions follow from

esults, detecting bias, and citing sources

ccurately. “These were mostly the big- a

4A Annals of Emergency Medicine
er, better journals,” he adds, “journals
hat actually cared enough about it to
nvest the time and trouble to do the
tudy. . . . Their results, which are pretty
iscouraging, are the best of the best.”

The quadrennial International Con-
resses on Peer Review and Biomedical
ublication, inspired and organized by
ournal of the American Medical Association
eputy editor Drummond Rennie, MD,
ave driven much of the scholarship in
his area. At the outset of this project, Dr.
ennie called attention to one fallacy

bout peer review’s success at keeping
eak articles out of the discourse: “One

rouble is that despite this system, any-
ne who reads journals widely and criti-
ally is forced to realize that there are
carcely any bars to eventual publication.
here seems to be no study too frag-
ented, no hypothesis too trivial, no

iterature citation too biased or too
gotistical, no design too warped, no
ethodology too bungled, no presenta-

ion of results too inaccurate, too obscure,
nd too contradictory, no analysis too
elf-serving, no argument too circular, no
onclusions too trifling or too unjustified,
nd no grammar and syntax too offensive
or an article to end up in print.”20

Though the existing review system
ndoubtedly blocks some of the worst
uch articles, the ideal system would filter
ut—or at least drastically improve,
hrough the interactions of editors and
uthors—the majority, rather than sim-
ly shunting them from more prestigious
ournals to lesser ones. Peer review as
sually practiced, one can infer from Dr.
ennie’s observation, does not so much
erform gate keeping as triage.

In 1998, Dr. Rennie’s opening address
o the third International Congress ex-
ressed the desire for anonymous peer
eview to join anonymous authorship on
he scrap heap of history, replaced by a
fully open” system identifying review-
rs, as well as authors, grounded in a
elief “that openness strengthens the link
etween power and accountability.”21 A
edicated theme issue of JAMA after the
ourth Congress, illustrated with a car-
oon of Dr. Rennie as Moses leading col-
eagues through the desert,22 included
everal assessments that conventional
eer review was not yielding demonstra-
ly superior scientific results, along with
call for open procedures by Fiona t
odlee, BSc, MB BChir, MRCP, of
iomed Central (later editor in chief of

he British Medical Journal [BMJ]) on
ultiple grounds: ethics, feasibility, lack

f adverse effects, and a balance of ac-
ountability and credit for reviewers’
ork.

The BMJ initiated a form of open
eview in 1999,23 identifying reviewers
o authors (though not to readers) at the
ame time that it published a report24

ndicating that this variable had no effect,
ositive or negative, on review quality.
ichard Smith, MD, MS, the BMJ’s ed-

tor in chief at the time, argued that the
urden of defensibility should rest on
onventional anonymous procedures, not
n the newer system, and that the likely
ains in ethics and civility would out-
eigh potential losses of young reviewers
ut of fear that signed reviews might
amage their careers. He also conjectured
hat “we may move to a system where
uthors and readers can watch the peer
eview system on the World Wide Web
s it happens and contribute their com-
ents. Peer review will become increas-

ngly a scientific discourse rather than a
ummary judgment.”

Dr. Smith, now a board member at the
ublic Library of Science, has followed
esearch on the subject over the years and
rown skeptical toward peer review as an
nstitution.25 He has written that “Peer
eview might disappear because its de-
ects are so much clearer than its benefits.
t is slow, expensive, profligate of aca-
emic time, highly subjective, prone to
ias, easily abused, poor at detecting
ross defects, and almost useless for de-
ecting fraud.”26 In the absence of con-
lusive evidence for its value, except to
llocate scarce journal space, and in the
wareness that digital publishing is not
ubject to the same scarcity constraints as
rint, Dr. Smith sees no serious objection
o reversing the traditional procedural se-
uence in which closed review precedes
ublication. Putting publication first and
etting review follow is an intriguing act
f faith on several levels: in the purported
isdom of crowds, in potential contribu-

ors to choose a publication method that
ight expose their work’s flaws to gen-

ral scrutiny, in reviewers to balance
ourtesy with useful correctives, and in
eaders to find the whole enterprise wor-

hy of attention.
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In the fall of 2010, the BMJ plans to
aunch a new online publishing venture,
MJ Open, inviting submissions geared to-
ard medical research in any therapeutic

rea, though excluding clinical case reports,
nd welcoming both high- and low-impact
tudies of any size.27 BMJ Open will place
eer review documents in public view once
rticles are accepted, require reviewers to
ign their comments, and present all mate-
ial to anyone with Internet access, free
rom subscriber pay walls. It will operate
longside the conventional BMJ, covering
xpenses through an author-pays model
waived in cases in which institutional sup-
ort is unavailable) and publishing work
hat has not found an outlet elsewhere,
ncluding in BMJ itself. In an effort to
ptimize readers’ direct access to evidence
or independent analysis, it encourages
ublic presentation of raw data sets.

The distinction between open and
rowdsourced review is important. BMJ
pen adheres to the former review model.
Anything published will have been peer
eviewed in the ‘usual’ way,” says managing
ditor Richard Sands, “ie, reviewed by ex-
ernal peer reviewers via an editorial office.
o anything accepted for publication will
ave been through a formal peer review
rocedure, ‘open’ to its participants but not
he public. If the article is accepted, then
he prepublication history (previous ver-
ions, peer review comments, and author
eplies) will be made public, alongside the
nal typeset and proof-checked manuscript.
o we are not crowdsourcing reviews to
etermine publication.”

BMJ deputy editor Trish Groves,
BBS, MRCPsych, notes that other jour-

als, including PLoS Currents, use a com-
unity peer review process but com-
ents that Nature’s 2006 experiment
ith public review along with standard
eer review28 was “largely unsuccessful.”
ew authors agreed to participate (only
% of those invited), numbers of page
iews and comments were small, and ed-
tors likened their efforts to obtain com-
ents to “pulling teeth.”

ROM PIONEERS DOWN
NDER TO A RANGE OF
PTIONS

bout the same time Dr. Rennie, Dr.
Smith and colleagues, and others
were calling for revised review pro-
esses, the Medical Journal of Australia o

olume , .  : January 
MJA) became one of the first biomedical
ournals to experiment with a form of
ynamic online peer review.29 With au-
hors’ and reviewers’ consent, the journal
lectronically published 56 articles that
ad already been reviewed and accepted,
long with the reviewers’ reports and se-
ected e-mail comments from readers.
he MJA’s Web site thus became a pub-

icly scrutinized space in which authors
ould reply or revise their articles in re-
ponse to readers’ reactions.

After an open-review stage lasting a me-
ian of 10 weeks, articles were copyedited
nd published in the print journal as be-
ore. Majorities of both authors (81%)
nd reviewers (92%) approached for the
roject consented to it, and 62% of par-
icipating reviewers were willing to sign
heir reviews; the others chose to retain
nonymity, often because of their institu-
ions’ preference. Reviewer performance
cores did not significantly differ from
restudy scores, though prestudy outlier
cores, both high and low, moved closer
o the mean. Of 52 open-review com-
ents, largely short and specific, 29% led

o authorial changes affecting 7 articles.
These numbers are relatively small,

nd the research involved was not a ran-
om sample; the editor withheld certain
rticles from the study for various reasons
to link them to editorials, to give all
eaders simultaneous access, or because
esource limits constrained workflow).
evertheless, these results suggested that

pen review is palatable to participants,
omparable to conventional private pro-
edures in review quality, and occasion-
lly improves articles; the experience set
n important precedent. MJA deputy
ditor Bronwyn Gaut, MB BS, DCH,
A, reports that a follow-up study was
lanned30 but abandoned for reasons
nknown. The journal adopted all-elec-
ronic (though not open) review proce-
ures in 2005 and maintains a rapid-
ublication section31 for fast-tracked
rticles.

In subsequent reflections32 on this and
elated endeavors, former MJA commu-
ications development manager Craig
ingham places his journal’s initial ven-

ure in the context of efforts in multiple
elds (from physics and environmental
cience to psychology and cultural stud-
es) to transform their peer review meth-

ds from a black-box process to discus- C
ion formats with various levels of
penness. Each has its pros and cons, and
ingham’s report acknowledges field-

pecific drawbacks, including, in medical
-journals, clashes with publication poli-
ies and publicity embargos.

Some electronic review methods merely
eplicate existing procedures, accelerating
ditorial communications without substan-
ively transforming them. Some merge
he editorial process with responses
hat would otherwise appear in post-
ublication commentary (a form of ex-
ended peer review traditionally con-
ucted through letters to editors and
ubsequent separate studies) so that
reliminary data and reports can attract
eer contributions and shape the final
eport.

In Web journals on rhetorical theory33

nd other fields that prize collective
xperimentation over delineation of
ndividual contributions, distinctions be-
ween authorship and dialogue blur en-
irely; for example, Rhetnet, “a dialogic
ublishing [ad]venture,” according to its
eb site, exploring what net publishing
ight be “in its ‘natural’ form.” This led
ingham to comment that “Rhetnet does
ot seem to have a peer review process so
uch as be a peer review process. It is a
ethod quite alien to biomedical jour-

als, but not unlike a scientific meeting
r the consensus processes of a working
roup.”

Other disciplines, beginning with
igh-energy physics, have moved to a
elf-publication model based on the cir-
ulation of electronic preprints (the “e-
rints” found on the arXiv.org system
eveloped by physicist Paul Ginsparg at
os Alamos National Laboratory, now
osted at Cornell), again dissolving dis-
inctions among reviewers, authors, and
eaders. Some claim that these develop-
ents, combined with the changing eco-

omics of publication, imply that the
ntire journal format is approaching ex-
inction,34 but Bingham and others note
hat the e-print approach might not
ranslate smoothly from the close-knit
ommunities well versed in the abstrac-
ions of mathematics and physics to the
linical fields, where prematurely accessi-
le information would find a much wider
udience.

Formats used by MJA, the Cochrane

ollaboration, and other biomedical
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nterprises extend the commentary pro-
ess but neither dispense with struc-
ured peer review nor leave the process
o open that the end product of a com-
lete published article becomes unrec-
gnizable. Features resembling the
rXiv self-publishing model appeared
n the E-Biomed proposal by Harold
armus, MD, in 1999 but disappeared
y the time this proposal morphed into
ubMed Central, which preserves the
oles of traditional publishers and peer
eviewers rather than gives the public
ree access to all pre- and postpublica-
ion materials.35

In a 2007 blog entry that Dr. Groves
ited in a presentation to the Council of
cience Editors (an instance affirming
he occasional professional value of the

eb’s volunteer-driven infosphere),
reelance editor Matt Hodgkinson36 of-
ered a typology of review systems
long a closed-to-extremely-open con-
inuum: traditional anonymous review;
pen (named) prepublication review
ith the option of reader comments;
pen and permissive review, with au-
hor-solicited reviews as in Biomed
entral’s Biology Direct; community re-
iew, or true crowdsourcing, as tried
riefly by Nature but used with more
uccess elsewhere; permissive review
ith postpublication commentary; and
ostpublication commentary with no
eview. The last of these represents the
urest expression of faith in unmedi-
ted crowdsourcing, as in the general
cademic site Philica, “where ideas are
ree,” as its slogan holds, but also where
rank pseudoscience37 has proliferated.

Medical editors and reviewers agree
hat different systems suit different
elds. “At these Peer Review Con-
resses,” says Dr. Callaham, “there’s
sually a pretty wide array of disci-
lines represented, and the math and
hysics guys always kind of look at us
ike, ‘What’s your problem?’” Medi-
ine’s slower adoption of open online
eview puzzles them, yet the distinc-
ion may not reflect institutional con-
ervatism so much as the different
inds of complexity and uncertainty
ncountered in nonclinical and clinical
ciences.

“Actually,” Dr. Callaham comments,

math is simple compared to real life.” j

6A Annals of Emergency Medicine
Gregory W. Hendey, MD, professor
f clinical emergency medicine at the
niversity of California, San Francisco

nd a regular reviewer for Annals, con-
urs. “I don’t mean to simplify math or
hysics,” he says, “but I think in many
asic sciences you can study things in a
uch more controlled laboratory set-

ing and get black-and-white answers
uch more easily than you can study-

ng how patients respond in a clinical
etting. And if things are more consis-
ent and black and white, you probably
ould get more consistent comments in
n open forum than you could for a
edical question. I’m not saying

here’s not a place for it in medicine; it
ust seems to me that the disadvantages
f a purely open system would greatly
utweigh any advantage.”

OW OPEN IS OPEN
NOUGH?

There are some problems or issues
with the current style of the peer
review process,” Dr. Hendey con-

inues, “but I’m not sure that open peer
eview fixes any of those. It may address
ome of the issues, but it may create other
roblems of its own.” One may be to
xacerbate an existing problem: finding
eviewers with the desired combination
f content expertise, methodological
nowledge, communication skills, and
bility to commit time.

Too few journals, Dr. Hendey notes,
ake the trouble that Annals and others
o to orient and train reviewers or to
rovide dedicated reviewers for statistics
nd other methodological specialties. In
he online environment, he conjectures,
you might get lots of comments from
eople who like the paper or dislike the
aper for whatever reason, but they may
ot have the background or experience or
xpertise to really make a valuable critical
ssessment of the paper. . . . On the plus
ide, you get lots of opinions; on the
inus side, you’re not sure how many of

hose opinions really count.”
Quoting his colleague W. Richard

ukata, MD, clinical professor of emer-
ency medicine at the University of
outhern California, Dr. Hendey offers a
seful metaphor: “Three second graders
on’t equal one sixth grader.”

Crowdsourcing, according to business

ournalist James Surowiecki, can yield o
urprisingly accurate estimates of certain
inds of information.38 Large groups
ave outperformed their individual mem-
ers at estimating figures such as the
eight of an ox or the number of jelly-
eans in a jar. What Surowiecki terms
the wisdom of crowds,” however, has
een less reliable in more complex,
deologically charged, or emotionally
eighted types of investigations. Popular

ssessments of the national distributions
f income and wealth, for example, make
arge errors underestimating inequality,
s measured by psychologist Michael
orton and economist Dan Ariely in a
uch-cited recent article.39,40 Even

urowiecki concedes that economic bub-
les and other herd-instinct phenomena
vince the tendency of groups to make
isastrous judgments. As Justice Louis
randeis said, “sunlight is the best dis-

nfectant,” but open up a process too far,
r in the wrong ways, and one invites a
erious sunburn.

No one involved in the peer review
ebates is seriously proposing moving
ll the functions of medical editorial
eview wholly into public space, ie, to
he free-fire zone of the Web’s com-
ents sections or the original unmod-

rated Wikipedia, open not only to
ell-informed laypeople but to trolls,
amers, Astroturfers, the malicious, the
isidentified, and the immature of all

ges. Peer review migrating to the on-
ine environment needs to set a work-
ble definition of a peer community.

In various cases, this might comprise a
elf-selected crowd of volunteer readers,
ll subscribers to a specialty journal, its
esignated reviewers, its editorial board,
r a subset vetted for the appropriate
xpertise and financial disclosures. BMJ
pen registers its volunteer reviewers, vet-
ing their expertise and requiring them
o declare any competing interests. “Any
iven journal has a crowd of several hun-
red reviewers; you could turn that into a
rowdsourcing model by just allowing
ny of them to comment on any paper,”
r. Hendey notes. “But then, the more

ou take an open peer review forum and
ist qualifications . . . the more you’re
urning it into a traditional peer review
ystem.”

Another convention dismissed in the
ewer open arrangements is the masking

f authors’ identities, reviewers’ (more

Volume , .  : January 
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ommon), or both. The argument for ei-
her single or double blinding is that any
ersonal consideration interferes with in-
ormation being communicated in either
irection. Ideally, in this view, an article
nd the comments on it should rise or fall
n pure merit rather than rank, familiar-
ty, or rivalry.

Practical problems immediately
rise in both the ethical and operational
pheres. Blind reviewing not only is
requently 1 sided and marked by un-
arranted harshness but also, in non-

rivial numbers of cases, it is easily seen
hrough. Theodore C. Chan, MD, med-
cal director of the emergency depart-
ents at both the UCSD-Hillcrest Med-

cal Center and the Thornton Hospital in
a Jolla, reviews articles for several jour-
als, including Annals, and comments
hat in his experience, blinding appears
n unrealistic goal: “Even if you blind
eople, sometimes they often know or
uspect who the author is, because it’s a
mall circle once you get into very select
elds. So I think it’s going to be difficult
o try to completely erase that.”

Tom Reller, vice president for global
orporate relations at Elsevier, comments
hat in the company’s focus group re-
earch, reviewers believe they can often
dentify authors through style, subject
atter, and self-citation, particularly in

niche areas.” More rigorous research41

as found that blinding failed in 32% of
ases, particularly when authors were well
nown, and had little effect on review
uality. Dr. Rennie, holding that only
ully open or fully closed review is justi-
able and finding that the latter is infea-
ible, concludes that open systems alone
re logical.21

David L. Schriger, MD, MPH, profes-
or of emergency medicine at UCLA
chool of Medicine and an Annals deputy
ditor, observes that failures of blinding
re less troublesome in this specialty than
n smaller fields. “It’s not like there are
0 people in emergency medicine study-
ng some gene, and everybody who stud-
es that gene knows who all the other
eople are,” he says. “There [are] certain
apers in emergency medicine where I’m
retty sure who wrote them, but for the
ost part, because the field is so dif-

use—you have people doing research in
mergency cardiology and emergency or-

hopedics and emergency this and emer- t

olume , .  : January 
ency that—it’s a little bit easier to blind
hings.”

Tensions between openness and ano-
ymity approach an irresolvable state
hen the discussion turns to the Ingel-
nger Rule, the New England Journal of
edicine’s (NEJM’s) widely emulated pol-

cy of refusing to consider articles that
ave already substantively appeared in
n-peer reviewed settings, “to allow time
or the independent peer review of scien-
ific findings before public dissemination
nd to protect the originality of con-
ent.”42 Editors Jerome Kassirer, MD,
nd Marcia Angell, MD, defined Web-
ccessible prepublication versions of an
rticle or its data as previous publication
n a 1995 editorial,43 with explicit refer-
nce to e-print systems such as Los Alam-
s’s arXiv. To date, authors wishing to
articipate in systems open enough to
lace data online before review must
orgo the opportunity to publish in the
EJM and other journals observing the

ule.
Not all publications are equally in-

lined to give “the Finger” to open-re-
iew experiments. “The BMJ thinks the
ngelfinger rule is outdated, not least be-
ause it can penalize authors who have
hared their research appropriately to aid
cientific discourse,” reports Dr. Groves.
er journal, she adds, places no publica-

ion ban on research appearing in certain
cenarios: results posted on clinical trial
egistries, presented at scientific meet-
ngs, published in non-English lan-
uages or for limited audiences, or
osted in “systematic reviews and
eta-analyses . . . in long, relatively

eader-unfriendly versions” (eg, at the
ochrane Library or the UK Health
echnology Assessment Agency).

Karen Buckley, media relations man-
ger at the NEJM, dissents from Dr.
roves’s characterization of the Ingelfin-
er policy. “It’s not accurate to say that
e penalize researchers who share their

esults in public,” she states, “because we
o not stand in the way—in fact, we
ncourage researchers to present their
ndings at a national scientific meeting
rior to publication. Many if not most of
he studies we publish have been previ-
usly presented.”

The difference between these jour-
als’ stances is thus not so much over

he rule’s underlying principle—re- i
uiring published articles to undergo
eview—as over the ontological status
f Web posts: are they more like con-
erence presentations or like published
rticles? Are they fluid discursive pro-
esses, as Bingham saw Rhetnet, or are
hey discrete entities needing contain-
ent? If the question is even answer-

ble, an answer may not appear until
pen review systems have established a
onger track record. They may open
andora’s boxes of unmerited (even
linically dangerous) circulation of un-
ested ideas, as the Ingelfinger rule
ims to prevent, or they may stand the
est of time as well as conference pre-
entations have generally done.

The NEJM’s review protocols are
rounded in the conviction that “the peer
eview process works best when it is con-
ucted in confidence,” as its editors put it
n another editorial, spurred by the need
o defend private communications
gainst a subpoena from a pharmaceutical
ompany’s lawyers.44 Having guaranteed
ts reviewers private communications, the
ournal was unwilling to rescind that
romise and send an implicit message of
ncertainty to future potential reviewers.
he judge applying a balancing test in

his case, the International Committee of
edical Journal Editors, and others have

greed.
Dr. Callaham comes down in favor of

linded review, which has consistently
een Annals’ policy, on perceptual
rounds. In randomized trials, “was
here a difference in quality, or a dif-
erence in recommendation for publica-
ion? There wasn’t,” he acknowledges,
but that’s not the right question. The
ight question is, first of all, [whether]
here’s a difference in the perception of
he author as to fairness. . . . It does
atter if it’s fair or not, but it also
atters whether the author thinks it’s

air. And if you’re not blinded, a certain
umber of your authors are not going
o think that that’s really fair.” As in
any of the communicative practices

hat bind professional communities,
eliefs and mores themselves become
ariables that affect assessments. Those
eliefs, of course, are susceptible to
hange if open-review processes eventu-
lly earn enough credence to shift pol-

cies and paradigms in their direction.
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HECKING FOR
ONSENSIBILITY, NOT
RUTH

CLA’S Dr. Schriger places the peer
review debates in the context of
broader considerations about how

nits of knowledge are formed, tested,
nd communicated. Many problems in
eer review, he contends, appear because
articipants expect the wrong things
rom the process. “Is [peer review] some
ype of beauty contest or popularity con-
est of a weird kind,” he asks, “where the
econd most beautiful girl is voting on
he first most beautiful girl?” Evaluations
f that form within competitive commu-
ities are bound to bring irrelevant as-
ects of these communications to the
oreground.

Instead of judging the methodological
trengths and internal logic of an article,
oo many reviewers end up assessing re-
ults as if they were truth claims. Their
wn beliefs and clinical practices invari-
bly make such an ambitious task harder.
he primary duty for reviewers, Dr.
chriger believes, is to check whether an
rticle has the elements of what physicist/
hilosopher John Ziman terms consensibil-
ty, the possibility that observers can
ecognize patterns in common, form co-
erent statements about them, and ex-
hange those statements without ambi-
uity or undue obscurity. Consensibility
s a precondition of those statements’ pos-
ibly later attaining consensuality, which is
scientific community’s best approxima-

ion of truth about a subject.45 Rather
han asking whether an article is credible,
you could say to someone, ‘Is this a
omplete communication? Does it tell
ou what a reasonable person would need
o know to pass judgment on its merits?’

hich is a very different question than
sking, ‘Is this true?’”

Truth, Dr. Schriger suggests, is better
etermined by the wider scientific com-
unity than by a small number of re-

iewers. An optimized review system in
is view might gauge consensibility cri-
eria such as study design, statistical
ower, complete data presentation, and
linical implications as aspects of prepub-
ication review; having different review-
rs examine methods and content, as An-
als, NEJM, and certain other journals
o, strengthens that assessment. Once

eers deem an article consensible (that is, n

8A Annals of Emergency Medicine
ublishable), “it’s the job of the commu-
ity to vet it. . . . Prepublication peer re-
iew is to make sure that the stuff is
orthy of the reader’s time. Period. And

hen postpublication peer review is what
appens when people figure out, ‘OK,
ow I’ve read this thing, and it was com-
lete enough that I can have an opinion
bout it. Let me air my opinion along
ith everybody else and see what comes
ut in the wash.’”

A combination of pre- and postpubli-
ation review, with the latter stage invok-
ng whatever wisdom a crowd can mus-
er, strikes Dr. Schriger as a balanced
ystem for putting research communica-
ions through a rationally staged se-
uence of tests. Current practices, he says,
eave him sympathetic to the skeptical
iew that clinical practice is largely “dis-
rticulated from science,” that much clin-
cal literature is “published for reasons
ther than advancing knowledge,” and
hat “peer review is a generally weak force
o stop that process.”

The real work product of most clinical
tudies, he says, is “typically a multidi-
ensional data set”—offering the theo-

etical possibility that an ideal publica-
ion would be a dynamic interface that
ets the reader structure independent in-
uiries into the relations among the
roups of data generated—but most
ublications take the form of “a static
aper that says ‘here’s a table of variables

and B, but you can’t see A and C,
ecause we didn’t make that for you.’ If
ou think about the spectrum of what
ould be told about something, from the
ata itself all the way back to just a
eadline, peer reviewed or non-peer re-
iewed, there are huge degrees of unex-
lored possibility.” Such limitations pre-
lude reproducibility and thorough
nalysis, the processes by which a scien-
ific community most effectively tests
laims and refines new paradigms when
hey appear. “When you do get the
uhnian moment,” Dr. Schriger asks,

what does the peer review process do? It
lows science down. And that’s not nec-
ssary; that doesn’t have to happen.”

In this respect, the open publication
ormats envisioned by innovators like the

JA and BMJ editors may contribute
trikingly to the advance of science,
hough prepublication peer review may

ot be the optimal stage for them. “Peer
eview is adding another level of com-
lexity compared to just looking at the
ork itself, but it’s the price you pay,”
r. Schriger concludes. It resembles a
lter in a radio, calibrated to a certain
ignal-to-noise ratio, and “most busy cli-
icians or even clinical academics want
hat filter set towards filtering out the
oise, and they’re willing to lose some
ignal.”

As professional structures adapt to
earch for more of the signals encoded in
omplex data, yesterday’s leaps of faith
ill presumably yield to tomorrow’s ev-

dence-based decisions. Dr. Callaham is
autious not to place too much faith in
nformation technology alone. “I’m as de-
endent on it and addicted to it [as any-
ne], having just received my latest iter-
tion of my iPod today,” he says, but “the
act is, it makes everything quicker; it
oesn’t make everything better. At all.
nd you know, what is good intellectual

ontent, good thinking, good writing—
hat do they all have in common? They

ake a lot of time to do well. I don’t care
ow much you’re connected to the
nternet, or how many people are
nvolved. . . . What clinicians and readers
ant out of the peer review process is

omething thoughtful that they can rely
pon, and that takes time to produce.
he only thing that’s keeping peer re-
iewed publishing from going out of
usiness altogether is the fact that we
eed a gatekeeper for content, and that’s
slow process. We still need editors,

hank goodness.”

ection editor: Truman J. Milling, Jr, MD
unding and support: By Annals policy, all
uthors are required to disclose any and all
ommercial, financial, and other relation-
hips in any way related to the subject of
his article that might create any potential
onflict of interest. The author has stated
hat no such relationships exist. See the

anuscript Submission Agreement in
his issue for examples of specific con-
icts covered by this statement.
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PH, who is senior vice president at the
hildren’s National Medical Center and a
rofessor of emergency medicine, pediat-
ics, and health policy at George Wash-
ngton University. “Being able to get as
uch information about the antecedents

nd circumstances of injuries that present
hemselves to emergency departments is a
undamental activity. It is the most frus-
ore Than Bike Helmets
nd Car Seats

Ds Step Up Role in Pediatric Injury Prevention
rating circumstance to go into a medical
y MARYN MCKENNA

pecial Contributor to
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nintentional traumatic injuries
are the leading cause of death for
children in the United States,

ending them to the emergency depart-
ent (ED) 9.2 million times per year.1

he more than 12,000 child deaths per
ear from injury total more than all child
eaths from all infectious diseases com-
ined, yet compared with diseases, inju-
ies are not the target of high-profile,
road-based prevention campaigns.

In scattered spots around the United
tates, hospitals and emergency physi-
ians are taking a second look at those
tatistics and asking whether EDs can
lay a role in reducing the likelihood of
hild injury. They suggest that, at the
east, EDs may be able to help reduce the
ate of reinjury or help identify families
n which a second child is also likely to be
For more than a decade, some EDs
ave played a preventive role by help-
ng to distribute bike helmets and car
eats. Those concerned with the contin-
ed high rate of childhood injury say
here is more that EDs can and should
o. The challenge is identifying which
f those 9.2 million visits—which chil-
ren and which families—would most
enefit from additional intervention, as
ell as figuring out how to create in-

erventions that can be delivered or at
east begun in the time-pressed envi-
onment of an ED.

Researchers say a renewed focus on
revention could not only protect indi-
idual children and their siblings but also
lluminate patterns of injury in commu-
ities. Specialists say what’s needed is
oth the public health approach of gath-
ring data and a rethinking of the clinical
ncounter with an individual family.

“Emergency departments have a tre-
endous obligation to be part of either

ocal or regional and national surveillance
ecord written by an emergency physician
nd find nothing more than ‘child in-
ured.’”

Throughout more than a decade, Dr.
right’s team at the center has been

bstracting data from ED records to iden-
ify patterns of injury in children and
eens in Washington neighborhoods.2-6

he effort, which began when the center’s
harts were still entirely paper based, has
elped identify teens involved in neigh-
orhood violence and link them with
ommunity programs and personal men-
ors and also identify parts of the city in
hich younger children are more likely

o be scalded in kitchen accidents.
In California, an effort by the state

mergency Services for Children Pro-
ram collects 2 streams of electronic data
s part of the California emergency med-
cal services (EMS) information system,
ne from the state’s designated trauma
enters and another from its local EMS
gencies. A recent pass through the
rauma data, which includes E-codes, un-
overed a significant spike in skateboard

njuries (E 885.2) among preteens, rank-
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