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Peer Review in Scientific Journals-What Good Is It?

ARNOLD S. RELMAN, MD, Boston, Massachusetts

Presented at the Plenary Session, Western Association of Physicians, Carmel, California, February 6, 1990, as the
association's Distinguished Lecture.

Recent concerns about the publication of fraudulent or
shoddy science and about economic conflicts of inter-

est and other biases of authors and reviewers have focused
much interest on the peer review process and raised ques-
tions about its value, reliability, and objectivity. Two major
conferences on peer review have been held within recent
years. In October 1988 in Washington, DC, the Council of
Biology Editors organized a conference on this subject.
Then in May 1989, the American Medical Association spon-
sored an International Conference on Peer Review. On both
of these occasions, concern was expressed about the quality
and reliability of peer review. Peer review was criticized for
not being more effective in ensuring the validity and hon-
esty of published work. Questions were raised about
whether it is an unscientific, subjective, and arbitrary pro-
cess, even whether it is simply an unnecessary impediment
to the communication of information. In short, the critics
were asking, "What good is peer review?"

Before we can answer that question, we need to have a
clear understanding of exactly what peer review is. Up until
now it has been regarded as a kind of confidential transac-
tion, much misunderstood, even by scientists. First I will
describe what is done at the New England Journal ofMedi-
cine as a background for trying to answer questions about
the value and usefulness of the process.

Original scientific contributions constitute roughly two
thirds of all the articles submitted to the New England Jour-
nal ofMedicine. We receive each year approximately 2,500
such communications. They are logged into the computer-
ized system and sent to the editor's desk, where an initial
screening eliminates roughly 10% of the manuscripts as
being obviously unsuitable for us. The remaining 90% are
assigned to associate editors and sent out for review. Ini-
tially at least two referees are chosen by the associate editor
from a large list of experts in every field. In reviewing the
manuscript, the referees offer specific technical comments
and criticisms that will ultimately be transmitted to the
author and a confidential overall assessment that goes to
the editors only. When the reviews come back from the
referees, they are assessed and the manuscript is read again
by the associate editor. Each of the five associate editors is
required to bring to our weekly editorial meeting for further
consideration at least the three best reviewed manuscripts
that he or she has received back from review that week.
Thus, each week we discuss at least 15 scientific manu-
scripts or about 30% of the total received. After discussion,
about 6 or 7 are kept alive for further review and revision.
Every paper that is considered a possibility goes through
statistical review if it has any kind of quantitative data.

Ultimately, about 250 scientific manuscripts each year,
or about 10% of the original 2,500, survive the process and
are published. The total elapsed time between initial receipt
and final acceptance averages about three to four months,
but there is a wide variance. The fastest that we have ever
processed a scientific manuscript from receipt to final ac-
ceptance is about 2 l/2or 3 weeks and the longest well over a
year. During this time the manuscript will have been
through one to three revisions and will have been seen by
two to six referees, plus an associate editor, a deputy editor,
and, finally, the executive editor and me. After acceptance,
the paper is published in about seven weeks.

Should referees be required to identify themselves to the
author? This issue has been widely discussed. The concern
is that unidentified, nameless referees are more likely to
offer harsh, unjustified, or irresponsible criticism. We do
not worry about that; if a review is abusive and not con-
structive, we will not transmit it. We think anonymity en-
courages frank and rigorous criticism. If reviewers were
forced to sign their reviews, papers submitted by dis-
tingushed, influential, or powerful people would probably
get different treatment from those submitted by relatively
junior investigators. Papers submitted by friends, relatives,
and patrons of the reviewer would get different treatment
from papers submitted by others. So we leave the choice of
signing up to the referee, and about 85% of the time, the
referee chooses not to sign. We think that is the best way to
do it.

Would the quality of reviewing be improved by blinding
the referee to the identity of the author? Some argue that a
referee who does not know who is submitting the paper
being reviewed would be less biased and more likely to con-
sider it purely on its merits. I think that if blinding could be
done easily and reliably most of the time, there would be no
harm in trying, but I am not convinced that it would make
much difference. The structure of a paper frequently con-
tains clues to its origin. Some experiments are being cone
now to see how often reviewers can be blinded and with
what effect. To the best of my knowledge, the results so far
are not impressive or convincing.

The problem of referee bias remains a source of concern,
however. The referee may be a scientific rival or, alterna-
tively, a scientific ally of the author and therefore may be
biased for or against a paper's conclusions. The referee may
have an economic conflict of interest. Some editors now
require reviewers to reveal all potential conflicts of interest,
with the implication that reviewers may be disqualified on
such grounds. I find that difficult to understand. Anyone
who is really an expert in a field has almost certainly pub-
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lished on the same subject and has taken some sort of scien-
tific position that might theoretically be considered a kind
of bias. More and more reviewers, particularly in molecular
biology, are likely to have some economic involvement in the
area. In my opinion, this does not matter; the final decision
should not be made by the referees. Referees are consult-
ants, not arbiters of publishability. Peer review is not a
straw vote among referees but rather a source of informa-
tion and technical advice to the editors, who should make
the final decision. The editors consider the opinions of sev-
eral people, not just one referee, and it is the editors' respon-
sibility to weigh the possibility of bias in the advice they
receive. On the other hand, we are concerned about eco-
nomic conflicts of interest involving authors. Whereas we
do not ask referees to disclose economic conflicts of inter-
est, we do expect authors of original scientific articles to
provide such data. That information is not shared with the
reviewers because we want the review process to be con-
cerned primarily with the scientific merits of the paper.
Economic ties are disclosed when we publish the paper,
however, because once the science has passed peer review,
full disclosure is essential.

In reviews, editorials, and other opinion pieces, readers
do not have the data on which the conclusions are based
and must depend on the judgment of the author in selecting
and interpreting the literature. In these circumstances,
where economic conflicts of interest pose a more serious
problem, we have decided that disclosure is not enough.
Henceforth we will not consider a scientific review article or
opinion piece written by anyone with a substantial eco-
nomic conflict of interest. We will no longer accept a review
article or an editorial on a scientific subject written by
someone who holds equity interest, is on the scientific advi-
sory committee, is a paid consultant, or is an employee of a
corporation selling products relevant to the topic under dis-
cussion.

The role of the editor as moderator of the review process
is crucial. Editors weigh the advice they receive; they do not
simply record and transmit it. They edit the transmitted
comments, they may add some comments of their own, and
they are responsible for reconciling differences among the
referees' comments and clarifying ambiguities. Our editors
do not require unanimity among referees to reach a deci-
sion. We may even go against the general advice of our
referees. We rarely, if ever, go against their technical or
scientific judgments, at least not without resolving the is-
sue by further consultation with other experts. But often
referees will base their final advice on whether they like the
manuscript's style, or whether they think the paper is suit-
able for our readers, or whether they find it interesting. We
pay close attention to these opinions, but there is often
disagreement among referees on such matters, and, in any
case, we think the final decision should rest with the edi-
tors. We rely on our reviewers to tell us whether an article is
an original, scientifically significant piece of work, whether
the design of the experiment and the methods are sound,
and whether the analysis stands up to criticism. But we also
select articles on the basis of their general interest, readabil-
ity, and relevance for our readership and our kind of journal.
Balance and mix of journal content are also important edi-
torial considerations. Ifwe wanted to, for example, we could
become the "Journal of AIDS," based on the huge number
of submitted manuscripts on the topic. We recently received
many papers on the syndrome of eosinophilic fasciitis due
to tryptophan ingestion. Not being able to publish them all,
we had to select only a few to maintain an appropriate

balance of subject matter. Such decisions about interest and
suitability, relevance, readability, and balance are editorial
decisions that cannot be left to the reviewers.

Rejected authors have a right to appeal and rereview if
our editorial decision has been based largely on scientific
and technical considerations. If authors claim the reviewers
were wrong, or did not understand the paper, or if they say
they can deal with the scientific criticisms, we will usually
offer a second review, although a reversal of our decision
would require a clear resolution of the scientific issues in
the authors' favor. Ifwe have rejected a paper on the basis of
more general editorial concerns, however, we are not likely
to reconsider.

The peer review process that I have described is expen-
sive and time-consuming. I estimate conservatively that we
spend in-house about $1 million a year on peer review. In
addition, about 15,000 to 20,000 hours of voluntary referee
effort is required. If the time of these biomedical experts is
arbitrarily estimated to be worth $100 per hour, that would
be another $11/2 to $2 million. What do we get for all that
effort and money?

Peer review cannot guarantee the validity or the ultimate
truthfulness of a work. Peer review is fallible; no human
enterprise is entirely free of error. The process can occasion-
ally miss honest mistakes and overlook observer bias. Most
of all, we have to realize that science is constantly changing.
New methods and new concepts can invalidate even the
most carefully reviewed work that was free of detectable
error at the time it was published. Much scientific error
becomes apparent only in retrospect as a field advances. In
a sense, science advances by the continual discovery and
correction of past error. Error is an essential part of science.
We know that a considerable fraction of the material pub-
lished today, even in the best peer-reviewed journals, will
ultimately be found to be at least partly in error.

The peer review process cannot be relied on to detect and
rule out fraud. The reason is very simple. Discourse among
scientists must be based on a kind of trust. When scientists
say, in effect, "This is what we did, and this is what we
observed," we have to believe them. The peer review process
challenges the soundness of the design, the appropriateness
of the methods, the quality of the evidence, the interpreta-
tion and analysis, and the conclusions. But if we cannot
assume that the authors honestly described what they did
and what they observed, then any further discourse is im-
possible. We cannot monitor the experiments being done;
we cannot have a policeman in the laboratory, nor can we
ask our colleagues to submit sworn affidavits that they have
not lied to us. There must be an assumption of trust, and if
scientists have lied about their work, we probably would
not know it unless we were there to see what they did. If the
fraudulent results are plausible, internally consistent, and
not too startling, they usually are not detected by peer re-
view. The fabrication has to be clumsy, careless, or incredi-
ble to be recognized or suspected during the review of a
manuscript.

Fraud is best prevented by having scientists working in a
collegial atmosphere where their work is open to inspection
by co-workers and supervisors. Fraud is almost always the
work of individuals, not a team. Usually one misguided,
unhappy person is driven to lie for some reason or other, and
if that person works alone without supervision, the lie may
not be immediately detected. Another good way to prevent
fraud is to see that there are institutional mechanisms for
the supervision of young people and for the sharing of data.
Senior scientists who take responsibility for the adminis-

521



522 COMMENTARY

tration of research grants also must take responsibility for
the gathering of the data and the monitoring of everything
going on in their laboratories. Close supervision by direc-
tors of research units is essential.

I do not agree at all with those who urge that journals
should establish some kind of random auditing system or
require the submission of raw data. It would be a waste of
time, and it would be counterproductive. A lie can be trans-
mitted within data books as well as within a submitted
manuscript. Inspection would chill the atmosphere by gen-
erating suspicion and distrust. Science cannot flourish un-
der such conditions.

I am opposed to journals trying to ferret out fraud by
conducting audits or investigations. On the other hand,
when a serious suspicion of fraud is raised by reviewers or
someone close to the work, an editor has the responsibility
to see that the institution from which the work originated is
apprised of that suspicion and investigates the allegations
in an appropriate way.

If peer review is expensive and time-consuming, subjec-
tive and fallible, and if it cannot guarantee validity or reli-
ably detect fraud, what good is it? What does peer review
really accomplish?

First of all, peer review enables each individual journal,
with its own character and its own special focus and inter-
est, to select the work that is best and most suitable for it.
Journals need to be predictably diverse; otherwise there
would be a vast, homogenized literature that could be used
only through a computerized search. That would be imprac-
tical, if not impossible. We have to be able to go to a rela-
tively few journals in our field to find most of the informa-
tion we want. The peer review process results in a sorting
out of material among the various journals, thus allowing us
to read the literature efficiently.

Second, peer review holds manuscripts to the highest
current standards. Knowing that their manuscript must
pass rigorous peer review, most authors will do the best they
can. If there were no peer review and journals simply pub-
lished whatever was sent, we would quickly be awash in a
sea of mediocrity and background noise; reports of good
science would be swallowed up by a vast amount of shoddy
work. The existence of peer review tells authors that if they

want to get their work published in the journals that are
read most widely and are most trusted, they will have to
submit good work. Even so, much shoddy work is submitted
for publication, and another important role of peer review is
to screen out the obviously flawed and invalid manuscripts.
This it can do fairly reliably.

Peer review improves the quality of manuscripts that are
published by requiring revisions, more data, reanalysis, and
so on. Peer review also improves the readability of what is
published. Biomedical science is in danger of splintering
apart because of the arcane, specialized language used in
each new field. Scientific progress requires interactions;
advances in science require not only digging deeply into one
narrow field but making connections with work going on in
other fields. That is facilitated by having interesting and
important new developments written in clear, concise, rela-
tively simple language that can be read and understood by
many scientists and physicians. This kind of clarity is im-
portant not only for other investigators, but particularly so
for physicians in practice if they are to be able to understand
the latest developments in biomedical science and their ap-
plication to human health.

Peer review necessarily concerns itself with quality,
which is easier to recognize than to measure. Judgments of
quality can never be totally objective or quantitative. Many
of the defects in quality control are due to inadequate edito-
rial supervision, and quality certainly could be improved by
better, more conscientious, and more expeditious editing.
For many peer review journals, the part-time editor is busy
with other duties, does not have an adequate in-house staff,
and cannot spend enough time at the editorial desk. This
may lead to an almost total reliance on the opinions of
referees. Referees are absolutely essential for technical eval-
uation, but the editor must moderate and monitor the pro-
cess in many ways, and part-time editors often have a diffi-
cult job doing that. More full-time editors and a greater
attention to editorial responsibilities can improve the
process.

Even at its best, the peer review process has inherent
limitations, all of which I have tried to make clear. Despite
its limitations, we need it. It is all we have, and it is hard to
imagine how we could get along without it.
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