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Peer review

Peer review is used in: 
1. Publications
2. Grant applications
3. Patent applications
4. Legislation of standards

although each of these involve slightly different practices.

The basic mechanism of advancement in science
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The process of subjecting an author's scholarly work, 
research, or ideas to the scrutiny of others who are 
experts in the same field.
http://en.wikipedia.org/wiki/Peer_review

http://en.wikipedia.org/wiki/Peer_review
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Peers

Peers: People like us

In practice, informed 
individuals, experts in our 
field, people who are capable 
of judging our work.
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Justification of peer review

• Even though the integrity and the intentions of an author 
may be good, it is hard for him/her to see all possible 
flaws of the work.
(“A doctor who treats himself is treated by a fool”)

• Showing the work to others increases the probability of 
catching these flaws at an early stage.

• The expected result is an improvement of the quality of 
publications and the quality of science.
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History of peer review

• First recorded peer review process in 1665 by the founding 
editor of Philosophical Transactions of the Royal Society, 
Henry Oldenburg.

• The present-day peer review system evolved from the 18th 
century process applied in Medical Essays and Observations
published by the Royal Society of Edinburgh in 1731.

• But there was also Ethics of the Physician written by Ishaq 
bin Ali al-Rahwi (854–931) of al-Raha, Syria.

• Touchstone of the modern scientific method only since the 
middle of the 20th century.

• Before that, typically, it was a decision of the editor to publish 
(“the burden of proof was generally on the opponents rather 
than the proponents of new ideas”).

Source: http://en.wikipedia.org/wiki/Peer_review
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Consequences of review by peers
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The goals of peer review

• To provide a reliable, 
honest, and unbiased 
judgment of a work’s 
importance and quality

• To offer suggestions for 
improving the work
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Types of peer reviews

• Open
Both the authors and the reviewers know who they are

• Blinded
The reviewers know who the authors are, but the 
authors do not know who the reviewers are

• Double-blinded
Neither the reviewers nor the authors know each 
others’ identities
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The process of peer review
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The process of peer review

• Once a paper has been submitted, the editor selects a few 
(typically two or three) reviewers, experts in the same field 
with a request to evaluate the paper.

• Within a reasonable period of time (typically, within several 
months, although some journals these days limit the review 
time to one month!), the reviewers respond with their 
comments, which are then forwarded to the author with the 
editor’s decision.

• The author has a chance to respond and to address 
reviewers’ suggestions.

• It used to be all paper-based communication.  Now, it is 
almost always electronic, hence faster.  Reviewers’ time is 
still the bottleneck.
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Ethical challenges to peer review

• Peer review process relies on experts
• But experts are most likely to have conflict of interests L

• … and are most likely to benefit from privileged information L

• But, if experts withdraw from reviewing, then only non-experts 
will be available to review L
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Conflict of interest (COI)

• Definition:
“A conflict of interest (COI) occurs when an individual or 
organization is involved in multiple interests, one of which 
could possibly corrupt the motivation for an act in the other.” 
(http://en.wikipedia.org/wiki/Conflict_of_interest)

• The best way of dealing with COI is avoidance.
• This gives us the comfort of not needing to think whether 

somebody will behave ethically.
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Managing conflict of interest in peer review

Three fundamental ways of managing conflict of interest:
1. Disclosure
2. Management
3. Avoidance

(Shamoo & Resnick, 2003)
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Managing the conflict of interest: Disclosure

Disclose the potential conflict of interest to an objective 
and interested, but independent, third party such as
the journal editor, the grant manager, or the article’s 
readers.

Used widely in disciplines such as medicine.
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Managing the conflict of interest: Management 

Have independent but interested third party establish rules 
and policies to control the conflicting interests through 
oversight, safeguards, or added vigilance such as:

– Study design reviewed by uninvolved individuals
– Article or grant reviewed more closely or by 

additional reviewers
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Managing the conflict of interest: Avoidance

• Remove researcher from a particular review
• It is unethical to use conflict of interest as an excuse 

to avoid professional service review responsibilities
(of course, if there is no real conflict of interest)
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Peer review: Flaws

Peer review does not do well at:
– detecting innovative research
– filtering out fraudulent, plagiarized, and 

redundant publications

"There seems to be no study too fragmented, no hypothesis too 
trivial, no literature too biased or too egotistical, no design too 
warped, no methodology too bungled, no presentation of results 
too inaccurate, too obscure, and too contradictory, no analysis 
too self-serving, no argument too circular, no conclusions too 
trifling or too unjustified, and no grammar and syntax too 
offensive for a paper to end up in print.”

Drummond Rennie, deputy editor of Journal of the American Medical Association

Peer review
Ethical challenges
How to do it well?
Concluding remarks

•



Peer Review

Peer review: Flaws

Reviewers are often:
• biased in favor of well-known researchers
• biased in favor of researchers at prestigious institutions
• negatively predisposed towards the work of their 

competitors
• unqualified to provide authoritative review
• tempted to take advantage of ideas in unpublished 

manuscripts and grant proposals that they review
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Peer review: Flaws

Famous papers that were published and did NOT get peer 
reviewed:

• Einstein’s revolutionary "Annus Mirabilis" papers in the 
1905 issue of Annalen der Physik

• Watson & Crick’s 1951 paper on the structure of DNA in 
Nature

• Abdus Salam’s paper “Weak and electromagnetic 
interactions” (1968).  Led to Nobel Prize

• Alan Sokal’s purposefully nonsensical paper
“Transgressing the Boundaries: Toward a Transformative 
Hermeneutics of Quantum Gravity” was a hoax. Now 
known as the Sokal Affair 
(http://en.wikipedia.org/wiki/Sokal_affair).

Source: Peggy Dominy & Jay Bhatt 
“Peer Review in the Google Age”
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Peer review: Flaws

Famous papers that were published and passed peer review, but 
later proved to be fraudulent:

• Jan Hendrik Schon’s (Bell Labs) 15 papers passed peer 
review and were published in Science and Nature (1998-
2001), later found to be fraudulent.

• Woo Suk Hwang, a cloning pioneer (famous after 
announcing in 2004 that he cloned a human embryo, the 
work published in 2005 in Science), was sentenced to two 
years in prison at the Seoul Central District Court in 2009, 
after being found guilty of embezzlement and bioethical 
violations.

• Igor and Grichka Bogdanov published papers in theoretical 
physics in 1999 & 2002 that are believed by many to be 
jargon-rich nonsense.
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Peer review: Flaws

Famous papers that got rejected that later turned out to be 

seminal works:

• Krebs & Johnson’s 1937 paper on the role of citric acid on 

metabolism was rejected by Nature as being of “insufficient 

importance”, was eventually published in the Dutch journal 

Enzymologia.  This discovery, now known as the Krebs 

Cycle, was recognized with a Nobel prize in 1953.

• Black & Scholes 1973 paper on “the pricing of options and 

corporate liabilities,” rejected many times, was eventually 

published at the intersession of Merton Miller by the 

Journal of Political Economy.  This work also led to the 

Nobel Prize.
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Peer review: Flaws

The process is imperfect, but 
still good things will eventually 
get out to the world.
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Six rules of peer review

1. Competence
Decline to review a work if you are not expert

2. Control of possible biases
Bring any real or apparent, potential, or real conflicts of 
interest or biases to the attention of the editor or funder

3. Promptness
Perform a prompt review

(Magnus & Kalichman, 2002)
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Six Rules of Peer Review (cont.)

4. Confidentiality
Keep all aspects of the review confidential.  Do not 
even disclose that you have performed a review on a 
specific topic

5. Security
Do not use a reviewed work as a private source of 
information

6. Constructive criticism
Suggest ways to improve the work

(Magnus & Kalichman, 2002)
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How to do reviews well?

• Treat others the way you would like to be treated.

• If you criticize somebody’s work, you should be able to 
show a superior approach.

• When reviewing papers (but also when listening to oral 
presentations), do not automatically suspect that not 
understanding something is your fault.  Ask simple 
questions, do not be afraid to look silly.  (Remember 
“The king is naked” fable?)

• Watch out conflicts of interest.
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Training on Peer Reviews

• Peer reviewing can be improved by training
– Research found that trained reviewers perform better, but 

not remarkably better
– Short training provide only a small quality increase
– Even with trained reviewers the quality of outcome is not 

guaranteed
– You should practice and improve over your research life
– Best approach – see all reviews after the paper is processed

• We will practice Peer Reviewing in an important 
case: your project paper

– Review project papers using form-based approach
– Compare your reviews, discuss results
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How to receive reviews well?

• When you are sure that your work is of good quality, do not 
get discouraged by bad reviews.  Believe in yourself!  Correct 
the obvious mistakes, improve the paper, work on its 
readability, and send it out again!

• Treat the reviews seriously!  Even if the reviewers are wrong, 
it is possibly your fault that you did not communicate your 
ideas clearly.  Work on the presentation in this case.

• Never just submit your paper to another venue without 
addressing the reviewers’ criticism.
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Concluding remarks

• Be very careful about conflicts of interest and of ethics of 
reviewing.

• Do not submit too much “noise” and “junk” papers – do 
take care of your reputation.

• Aim always high!

• Sometimes, in case your work is repeatedly rejected, it may 
be a good idea to go for a journal rather than conference 
publication: You can argue with reviewers there.

• Get into reviewing soon: In you are not yet in the circle, 
suggest your advisor that you can help with reviewing and 
do it well.
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Training on Peer Reviews

• Peer reviewing can be improved by training
– Research found that trained reviewers perform better, but 

not remarkably better
– Short training provide only a small quality increase
– Even with trained reviewers the quality of outcome is not 

guaranteed
– You should practice and improve over your research life
– Best approach – see all reviews after the paper is processed

• We will practice Peer Reviewing in an important 
case: your project paper

– Review project papers using form-based approach
– Compare your reviews, discuss results
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Some resources

• International Committee of Medical Journal Editors. (2004, 
October). Uniform requirements for manuscripts submitted to 
biomedical journals: Writing and editing for biomedical 
publication. Retrieved August 20, 2005, from http://www.icmje.org/.

• Magnus, P. D., & Kalichman, M. (2002). Peer review. RCR Education 
Resources, Online Resource for RCR Instructors: 
http://rcrec.org/r/index.php?module=ContentExpress&func=displa
y&meid=78&ceid=44.

• Magnus, P. D., & Kalichman, M. (2002b). Conflicts of interest. RCR 
Education Resource, Online Resource for RCR Instructors: 
http://rcrec.org/r/index.php?module=ContentExpress&func=displa
y&meid=76&ceid=42.

http://www.icmje.org/
http://rcrec.org/r/index.php?module=ContentExpress&func=display&meid=78&ceid=44
http://rcrec.org/r/index.php?module=ContentExpress&func=display&meid=76&ceid=42
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Some resources

• Shamoo, A. E., & Resnik, D. B. (2003). Responsible conduct of 
research. New York: Oxford University Press.

• Alison McCook (2006). Is Peer Review Broken? The Scientist, 20 (2), 
Feb 2006, page 26, http://www.the-scientist.com/2006/2/1/26/1/

• Emma Marris (2006). Journal lays bare remarks from peer reviewers.
Nature, 439, 9 February 2006, page 642, 
http://www.nature.com/nature/journal/v439/n7077/full/439642b.html

• Wilkinson, S. L. (1998). Electronic publishing takes journals into a 
new realm; publications slip off restrictions of print world and carve 
out a unique identity Chemical & Engineering News, 76 

• JAMA Peer Review Theme Issues, containing abstracts and articles 
from the Fourth, Third, and Second Peer Review Congresses (June 
5, 2002; July 15, 1998; July 13, 1994)

• International Congress on Peer Review and Biomedical Publication, 
http://www.ama-assn.org/public/peer/peerhome.htm

http://www.the-scientist.com/2006/2/1/26/1/
http://www.nature.com/nature/journal/v439/n7077/full/439642b.html
http://www.ama-assn.org/public/peer/peerhome.htm
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Some resources

• Chubin, D. E., & Hackett, E. J. (1990). Peerless science: Peer review 
and U. S. science policy. Albany: State University of New York Press. 

• Davenas, E., Beauvais, F., Amara, J., Oberbaum, M., Robinzon, B., & 
Miadonnai, A. et al. (1988). Human basophil degranulation triggered 
by very dilute . Nature, 333(6176), 816-818. (published with editorial 
reservation on validity)

• Emch, A. (1937). Rejected papers of three famous mathematicians.
National Mathematics Magazine, 11(4), 186-189. 

• Garfield, E. (1993). Essays on refereeing and peer review. Retrieved 
2/22, 2006 from 
http://www.garfield.library.upenn.edu/peerreview.html

• Godlee, F., Gale, C. R., & Martyn, C. N. (1998). Effect on the quality of 
peer review of blinding reviewers and asking them to sign their 
reports: A randomized controlled trial. JAMA, 280(3), 237.

• Harnad, S. (2000). The invisible hand of peer review. Exploit 
Interactive(5), February 15, 2006 

• Harnad, S. (1996). Implementing peer review on the net: Scientific 
quality control in scholarly electronic journals. In R. Peek, & G. 
Newby (Eds.), Scholarly publication: The electronic frontier (pp. 103). 
Cambridge MA: MIT Press. 

http://www.garfield.library.upenn.edu/peerreview.html
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Some resources

• Harnad, S., & Hemus, M. (1997). All-or-none: No stable hybrid or half-
way solutions for launching the learned periodical literature into the 
post-Guttenberg galaxy. In Butterworth (Ed.), The impact of electronic 
publishing on the academic community (pp. 18). London: Portland 
Press.

• Horrobin, D. F. (1990). The philosophical basis of peer review and the 
suppression of innovation. JAMA, 263(10), 1438-1441.

• Judson, H. F. (1994). Structural transformations of the sciences and 
the end of peer review. Second international congress on biomedical 
peer review and scientific publication, Chicago, JAMA 272, 92-94.

• Justice, A. C., Cho, M. K., Winker, M. A., Berlin, J. A., Rennie, D., & and 
the PEER Investigators. (1998). Does masking author identity improve 
peer review quality?: A randomized controlled trial. JAMA, 280(3), 240-
242.

• Kassirer, J. P., & Campion, E. W. (1994). Peer review: Crude and 
understudied, but indispensable. Second international congress on 
biomedical peer review and scientific publication, Chicago, JAMA, 272
96-97.
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JAMA, 263(10), 1371-1376.
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