
INTRODUCTION 

The recent spate of retrac�on of publica�ons related to the 
COVID-19 disease led by the two ar�cles published in the 
pres�gious scien�fic journals namely the Lancet and The 
New England Journal of Medicine, has brought back the 

1discussion around the peer review process to the forefront.  
The blinded peer-review of manuscripts is an important step 
in the en�re ve�ng process, and is o�en considered as the 
gold-standard to ensure the quality of scien�fic works by 

2many researchers and professionals.  Despite its successes, 
peer review has a�racted its share of cri�cism. Reviewers 
might exhibit bias or only support expected, pedestrian 
results. They might be overtaxed, uninformed, or ask for 

3unnecessary experiments from the authors.  The peer-
review process that is so widely used, largely remains untested 
with its effects on the overall quality and comprehensibility 

4of scien�fic publica�ons remaining uncertain.  A popular 
online blog tracking retrac�on of scien�fic papers from 
different journals, shows that the retrac�on of papers from 
several high-impact factor scien�fic journals is a regular 
phenomenon even prior to the COVID-19 �mes and for topics 

5  unrelated to the COVID-19. The retrac�on of studies due to 
sub-standard peer review represents only �p of the huge 
propor�on of ar�cles with invalid or poor research results, 
which are published in scien�fic journals but are not 

6retracted due to li�le scru�ny of them post-publica�on.  The 
peer review process alone in its present form cannot be a 
sufficient safeguard against this. This brings back the focus on 

7the shortcomings of the exis�ng peer-review system,  and 
highlights the need for having cri�cal discussion among the 
scien�fic community about the process of peer review and 
need for its improvement to safeguard the research ethics. 
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Abstract

Biomedical publishing is valuable as it is the process of dissemina�ng novel and valuable scien�fic informa�on. The 

publica�on of an ar�cle relies mainly on the peer review process that has been regarded as a gold standard for a long �me. 

Despite being successful, the process has had a fair share of cri�cism. There is a need for considering some reforms in terms 

of transparency, accountability, and quality for this process. In this review, we aim to bring forward some cri�cism and 

provide recommenda�ons for improvement of the peer-review process.
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Perils of the present peer review process
Peer review is o�en done by reviewers selected by the 
editorial staff of a journal based upon the availability and 

2willingness to review from their pool of reviewers.  There can 
be �mes where the manuscript may reach on the table of a 
reviewer who might not have sufficient exper�se or up-to-
date knowledge on the topic of study. Further, these reviewers 
o�en do this work as a pro-bono ac�vity during their free 
�me, and do not receive any compensa�on based upon the 
quality of review done by them. This might lead to 
unnecessary delays in the review process by authors, and 
several reviewers declining to review a�er ini�al acceptance 
or missing their agreed upon deadlines to complete the 
review.

The decision to accept or reject the manuscript is done by the 
editor, which is guided by the quality of peer-review 

8comments.  There are �mes when this process becomes 
opaque, and no specific explana�on(s) is provided to the 
authors for the decision to reject a manuscript despite of 
favourable reviewer comments. It is likely that the editors are 
biased to favour publica�on of manuscripts with conclusions 
to their liking in contrast to the other manuscripts. There are 
mul�ple biases which could vi�ate the peer review process 
such as pres�ge bias, affilia�on bias, na�onality bias, 
language bias, gender based bias, content bias, bias as a 
func�on of reviewer characteris�cs, confirmatory bias, 
bias against innova�ve and ground-breaking research 
(conserva�sm), bias against interdisciplinary research, 

.9publica�on bias, among others  The bio-medical research 
papers use complex sta�s�cal techniques for data analysis, 
which might be difficult to be reviewed adequately by their 
peers (researchers or professionals) from the same broad 
field as the scien�fic journal under which the submission has 
been made. On contrary there are �mes when peer reviewers 
have been guilty of finding sta�s�cal flaws which are not 

10there.

Way ahead for improving the peer review process
1.  Formal training of reviewers: The prac�ce of providing 

resource materials offering guidance on peer-reviewing, 
conduc�ng periodic workshops, and editorial feedback 

11could help improve the quality of peer-review.  However, 
the limited available research suggests that providing 
training to reviewers improves the quality either 
marginally or not at all. Further, the posi�ve effects of 
training were short-lived, with no significant differences 
observed in the quality of peer-review during long-term. 
This might be because learning how to do a quality peer-
review is a difficult task requiring a lot prac�ce, or due to 
limita�ons in the exis�ng systems used for capturing the 

12quality of peer-review.  Also, the evidence suggest 
13mentoring didn't improve the peer review process.  

Thus, there is a need for carefully considering different 
ways of training reviewers based upon their effec�veness 
and prac�cal feasibility.

2.  Open peer review: This includes the prac�ce of making 
the reviewer and editor's name public to the authors and 
other readers. Further, few biomedical journals have 
started publishing reviewer comments and author 

responses to reviewers' comments along with the published 
manuscript to give the readers an idea about how the 
manuscript has evolved over the course of peer review. 
This approach is believed to make the peer-review process 
more transparent and accountable. The available 
evidence suggests that open peer-review improved the 
quality of the peer review report (standardized mean 
difference, 0.14; 95 % CI, 0.05 to 0.24) and decreased the 
rate of rejec�on (odds ra�o, 0.56; 95 % CI, 0.33 to 0.94), 
without having any significant change in the �me peer 
spent by the reviewers on peer review (mean difference, 
0.18; 95 % CI, -0.06 to 0.43).  However, few researchers 14

have cau�oned that this might lead to tempering of 
cri�cism against fellow colleges or seniors by peer 
reviewers and lead to an increased acceptance of 
manuscripts with lower quality.  A balance between this 15

could be achieved by publishing peer-review reports 
while protec�ng the anonymity of reviewers. This system 
has been shown to work effec�vely without significantly 
compromising the reviewers' willingness to review, 
recommenda�ons, and turn-around �me.

3. Addi�onal sta�s�cal review: The inclusion of separate 
sta�s�cal review by expert(s) from a dedicated panel of 
experts for the journal in addi�on to the tradi�onal peer 
review by field-experts would help in ensuring that 
appropriate sta�s�cal analysis has been performed. This 
approach has been shown to be significantly be�er in 
improving the quality of published scien�fic papers in 
several randomized control trials, when compared to the 
use of sta�s�cal checklists or tradi�onal peer review 

16alone by field experts.
4. Mandatory data sharing: The prac�ce of encouraging 

data set sharing by the authors with the reviewers and 
readers has been made mandatory by some journals like 

17the Journal of Health Psychology, PLoS One etc.  If not, at 
least the same must be shared with and scru�nized by 
the editorial staff for any obvious problems prior to being 
accepted for publica�on. This will help in keeping a 
check on studies published using either fraudulent or 
inappropriately managed data sets. Further, it will allow 
other researchers to independently assess the results of 
the published study.    

5. Post-publica�on peer review: The prac�ce of pos�ng 
reviewer comments on already published scien�fic 
papers (assigned a DOI or available on certain preprint 
repositories like the arXiv, F1000R) at online pla�orms 

15could supplant the exis�ng peer-review.  This would 
lead to a paper being reviewed by a wide range of experts 
from around the world instead of a small number of 
people [peer reviewer(s) and assigned editor(s)], and 
provide a greater degree of scru�ny and quality assessment. 
This would promote sharing of ideas between experts 
with different views or opinions working in that 
par�cular or other related broad fields, and help in 
focussing discussion related to a par�cular paper at one 
common online thread or place. For example, comments 
posted by fellow experts at PubPeerled to correc�ons 
and even retrac�ons of flawed published scien�fic 
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studies which escaped the scru�ny of tradi�onal peer-
18review.

6.  Promo�ng reviewer recogni�on ini�a�ves: A quality 
peer review is a �me consuming and laborious job for 
peers who o�en themselves are busy with their own 
research, clinical, and/or teaching work. The present peer 
review ac�vity is considered as a service to science, and is 
done by anonymous reviewers on a voluntary basis with 
li�le or no accountability. There are o�en no financial or 
other incen�ves for the reviewers which are con�ngent 
on the quan�ty and quality of peer-review performed by 
them. This might discourage or dissuade several scholars 
from spending their �me and effort on peer-review, 
knowing that they will not be recognized or rewarded 
sufficiently for the same. However, the financial 

19incen�ves could be a double edged sword.  The ini�a�ves 
could be to develop the culture of providing cer�ficates 
to peer reviewers, provide training and guidance and 

20lobby for academic credit points in na�onal councils.  

A recent systema�c review and meta-analysis of 24 
randomized trials evalua�ng the effects of different author-, 
editor-, and reviewer- level interven�ons for improving the 
peer-review process of bio-medical manuscripts concluded 
that only reviewer-level modifica�ons in the tradi�onal 
review-process were associated with significant improvement 

21  in review quality, but longer dura�on of review too. Also, 
the need for conduc�ng more systema�c studies was 

45

acknowledged. Thus, the modifica�ons in tradi�onal peer-
review process suggested in this paper could improve the 
quality of published manuscripts, and needs to be carefully 
tested for both efficacy and feasibility prior to their wider 
implementa�on.

CONCLUSION

The exis�ng peer-review process is pragma�c, but not the 
perfect system for ensuring that only good scien�fic papers 
of sufficient theore�cal and methodological rigour are 
published. There is an urgent need for carefully considering 
above men�oned reforms for increasing the transparency, 
accountability, and quality of the present peer-review 
process. However, the effec�veness and feasibility of several 
of the proposed changes in the peer-review process need to 
be studied in systema�c manner before they are widely 
adopted across the scien�fic community.
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