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I appreciate the effective and timely actions taken by chemistry
journals including ACS Applied Materials & Interfaces,1

Angewandte Chemie,2 and Chemical Sciences3 in response to
imbalances in gender equity, diversity, and inclusion. Histor-
ically, minorities such as women, people of color, and
immigrants have been disproportionately harmed by societal
prejudices and pressures that are only exacerbated in the
laboratory environment. Together as a building block of the
scientific community, we must take a stand to make the
academic world an equitable, accepting, and safe environment.
Achieving fair and unbiased peer review is an initial step that
should be thoroughly considered by the scientific community, to
facilitate progress in academic diversity in publications.3

Limitations in the current practice of peer review and some
potential approaches to overcome these issues are presented
below.

■ EDITORIAL PROCESS

The initial evaluation of manuscripts in many prestigious
journals is conducted by editorial boards, who may be
unintentionally biased (e.g., through a wide range of confirma-
tional biases4 including the halo effect5) about several
parameters including the reputation of the authors and
institutions, national origin, and/or publishing policies. Such
bias in editorial boards, even though unintentional, may also
affect the way they select potential reviewers and make decisions
based on those reviewers’ reports. This might be one reason that
some early career researchers look for opportunities to include
“big-name” scientists in their work to increase their chances of
publication. Clearly, there are many hidden variables in this
practice that adversely affects the health and impact of the peer
review process, including connections of any kind that make
reviewers biased or opinionated in their review reports.
Although honorary authorship is unethical and has been
prohibited by both universities and publishers (e.g., the Ombuds
office authorship guideline of Harvard Medical School6), the
current literature is not devoid of honorary authors. All of these
issues are in favor of excluding (i) concise evaluation of
manuscripts and (ii) early career/less-famous scientists, in the
absence of any strong scientific reasons.
There are some strategies that could address issues of

confirmation bias. The first and foremost is designing suitable
training tomake editorial boards fully aware of the effects of such
unnoticeable biases on the paper and reviewer selection
processes. One possible model for such training might be
drawn from the strategies proposed by Dr. Daniel Kahneman in
his book titled Thinking, Fast and Slow.7 Another possibility for

journals would be to choose editors and editorial boards from
outside academia (familiar examples of such policies are Nature
and Science), who may be less affected by such confirmation
biases. Although actively conducting research enables editors to
provide a properly contextualized and nuanced view of research,
their limited availability in terms of time might affect their
decisions, specifically when dealing with the comments of
reviewers who fail to meet ethical guidelines in providing
unbiased and constructive comments in an appropriate way.
Another useful and informative strategy that could be applied

at the publisher level is to conduct a thorough annual meta-
analysis of the relation between the diversity of submitting
authors and manuscript handling processes, including percent-
age of selected submissions from each author (based on their
gender, race, etc.) encompassing the peer review process and
final decisions on manuscripts. Such analyses would have to be
performed at the publisher level, as the relevant information is
available only to publishers. A recent example is the very
comprehensive report on the gender gap in scholarly
communications in the chemical sciences published by the
Royal Society of Chemistry.3,8 Such meta-analysis data inform
publishers about the existence of such biases and therefore help
them to create robust guidelines to minimize bias of any type
during the manuscript review process. The other possibility is to
establish an ombuds office within the journals (e.g., the one in
place at the Lancet3) to investigate unfair situations/incidents.
This would be totally distinct from appeal requests by
researchers, as such appeals are considered in the editorial
office, and the resulting decisions may be affected by the same
confirmation biases. On the other hand, the existence of an
independent ombuds office within a publisherif not in
individual journalsensures fair and unbiased consideration
of authors’ concerns.

■ PUBLISHERS’ PEER REVIEW POLICIES/GUIDELINES

The central goal of the conventional peer review system is to
ensure scientific rigor and robustness of the information
presented in manuscripts to improve or maintain scientific
integrity and progress.9,10 I believe the main issue facing us in
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achieving highly efficient outcomes of healthy peer review
processes is that the true goal of peer review has to some extent
been overshadowed by biases and other influencing factors,
including (i) the absence of a code of conduct for reviewers that
would make them more accountable and (ii) editors’ hesitancy
to intervene in reviews that are unnecessarily discouraging and/
or rude/harsh, which particularly affect early-career and
minority researchers in academic settings. Because publishers
are central stakeholders, by refocusing on the original goals of
peer review for editors and reviewers, they can ameliorate the
toxic peer review environment and improve both publishing
diversity and scientific integrity. For example, the practice of
publishing reviewers’ comments and the authors’ responses by
journals likeNature Communications is a very direct approach to
increasing the accountability of reviewers for their comments;
for example, it reduces inappropriate encouragement of authors
to cite the reviewers’ own manuscripts.
One strategy that should be revived and/or strengthened is for

publishers to establish proper protocols for journals and editors
to improve their accountability in eliciting positive reviewer
behavior and constructive feedback, which are in line with the
central goals of the peer review process.11 In addition, journals
and editors should exclude reviewers who fail tomeet publishers’
minimum ethical expectations/guidelines.11

Another useful strategy could be making double-blind review
the default, not an option. The current double-blind review
option offered by some publishers (e.g., Nature Publishing
Group) may not actually result in unbiased review, as some
reviewers may see taking the double-blind option as a weakness
in the manuscript.
Another long-term strategy would be an establishment of

center of excellence to create golden standard and universal
definitions and guidelines for healthier peer review process that
will be followed by all publishers. This is essential in creating a
robust and fair scientific environment which have a capacity in
improving diversity.
The final major issue with the current peer review process is

that some senior reviewers ask their lab members and/or
postdocs to review manuscripts assigned to them. This is
problematic for several reasons, including putting pressure on
lab members to come up with criticisms to satisfy their PI
clearly not in line with the goals of the peer review process. This
practice should not be tolerated by publishers or journals; not
only is it unlikely to produce fair and constructive feedback, but
the peer review credit goes to the PI rather than the person who
actually did the work of reviewing the manuscript.
The main goal of this short commentary is to improve

awareness regarding certain current issues in the peer review
process. Awareness among stakeholders is an important initial
step toward solving such problems. A good example is the efforts
to raise awareness of and address the gender gap in science.
Researchers, women scientists who have been discriminated
against in scientific recognition and promotions, and supportive
journalists and legislators worked together to address the
question, “where are women in the sciences?” by documenting
inequities and exploring the root causes. As a result, stake-
holders, such as grant agencies and decision makers, felt more
accountability and took some action. For example, many
scientists (including the director of NIH12) refuse to speak or
present on all-male science panels (also known as “manels”). As
another example, the United Nations started a campaign called
HeForShe for the advancement of gender equality.13 In this case,
many male scientists proactively worked to decrease the gender

gap through blogs, research papers, and talks and by boycotting
male-dominant conferences and workshops, and they published
their outcomes in scientific and public forums to bring more
awareness. Very recently, my collaborators and I counted male
vs female scientific Nobel prize nominees and recipients and
found that when women were nominated, they often received
the prize.14 Our findings suggest that one critical reason for the
huge awardee gender gap is that qualified women are not
equitably included in the nomination process. Therefore, we
proposed that one solution to minimizing the gender gap would
be more frequent nomination of qualified women scientists for
Nobel prizes by the scientific community.14 Increasing stake-
holders’ awareness in the causality of gender discrepancy in
scientific Nobel prize may pave a way to reduce gender
imbalances in future Nobel prize recipients. Similarly, increasing
stakeholders’ awareness of current issues in the peer review
process may enable the scientific community to create an
integrated functioning platform among stakeholders with a
unique capacity to improve diversity and scientific integrity.
In summary, the problematic issues in the current peer review

process deserve more honest and thorough discussion and
require raising awareness among stakeholders, including
scientists, publishers, editors, and reviewers. This may help the
scientific community improve manuscript-handling protocols
and guidelines that refocuses us on the fundamental goals of the
peer review process. I therefore urgently propose the
modification of journals’ ethical policies and guidelines, editorial
training, and reviewer selection in a transparent and robust
manner to address the current peer review issues, toward the
larger of goal of improving diversity and integrity of all types in
scientific publishing.
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