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Like David Foster Wallace’s tale of 2 fish that don’t notice the
water they’re swimming in because it’s all around them,!
the medical community has at times taken for granted peer re-
view and its centrality to evidence-based medicine. But the
peer review process is under increasing pressure: the number
of journals seeking peer reviewers and the number of manu-
scripts requiring peer review continue to grow. The pressures
on peer reviewers themselves have grown in parallel, with
many complaining of “reviewer fatigue” or simply opting out
of reviewing altogether.? Journal editors have acknowledged
longstanding critiques that the peer review process is ineffi-
cient, slows publication of important work, introduces poten-
tial for reviewer bias and inconsistency, and fails to prevent
publication of poor-quality or fraudulent research.?*

Strategies to Address Problems With Peer Review
One response has been to increase educational and experien-
tial training in the fundamentals of peer review through men-
toring opportunities, a strategy embraced by JAMA and the
JAMA Network journals® and many other journals and
publishers.®® Other options have been to use software to match
reviewers with manuscripts via keywords or other metadata.
Still, these innovations may only marginally increase the pool
of qualified and available peer reviewers and are not likely to
accelerate the review process or address its other weaknesses.

Another strategy is to apply the capacity of artificial in-
telligence (AI) to assist with the peer review process. Given the
ability of large language models (LLMs) to efficiently summa-
rize text, extract key features, and facilitate an interactive ques-
tion-and-answer process, Al may help reviewers to be more
efficient and streamline some review processes such as iden-
tifying required elements in manuscripts.®'° Augmenting this
process has the potential to enhance quality, but testing and
standards are needed to confirm these benefits. Recognizing
the potential risks of the use of AI models in the review pro-
cess, we and other journal editors have elected to tread cau-
tiously. In 2023, the JAMA Network issued guidance for au-
thor use of Al prohibiting the inclusion of Al tools as authors
and requiring authors to disclose use of such tools and take
responsibility for such use.! This policy was updated to in-
clude use of Al by peer reviewers.'? The policy prohibits re-
viewers from uploading confidential manuscripts to AI tools
that could breach the confidentiality agreement between jour-
nals and authors. It requires reviewers to disclose if they use
Al as a resource during their review.

The International Committee of Medical Journal Editors
(ICMJE) has adopted similar guidance, noting that LLMs can-
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not be authors of manuscripts because they cannot “be ac-
countable for all aspects of the work in ensuring that ques-
tions related to the accuracy or integrity of any part of the work
are appropriately investigated and resolved ”** A computer cur-
rently cannot be held accountable for anything in the ab-
sence of a human to hold it to account, and a computer lacks
the capacity for ethical judgment and integrity.!* In the same
vein, ICMJE warns that “[r]leviewers should be aware that Al
can generate authoritative-sounding output that can be in-
correct, incomplete, or biased ”!3

As Al continues to evolve at a rapid pace, the question no
longer is whether Al will enter peer review, but how to effi-
ciently and effectively harness and manage its deployment in
a manner that is fair to authors and valuable in the editorial
process. Journals have evaluated a panoply of strategies.’®
Some specific reviewer or editorial tasks may be readily auto-
mated. For example, LLMs can instantaneously generate sum-
maries of manuscripts, determine completeness of adher-
ence with manuscript submission and publication checklists,
flag missing reporting guideline items, and compare data within
abstracts, text, and tables for internal consistency. However,
these models can produce false-positives (eg, flagging incon-
sistencies incorrectly) and false-negatives (eg, ignoring cer-
tain errors for which they have not been trained), such that they
may not yet result in efficiencies for editors and reviewers.
Yet, the performance of these models will continue to im-
prove. As with plagiarism-checking software, the fact that such
tools are imperfect may not preclude their careful application.

Other key functions currently performed by humans may
be more challenging to replace. For example, can Al evaluate
afigure to determine whether it synthesizes and represents the
data accurately and efficiently for the human reader? Can Al
accurately assess the novelty of a research report, which re-
quires prior literature and methodological rigor, or identify a
key insight that might be determinative in the editorial deci-
sion? Estimating clinical importance is even more challeng-
ing because clinical relevance is tethered to clinical context,
clinician expertise, and patient need and can differ across dis-
ciplines and cultures. At present and at least in the near future,
these insights will be difficult to automate.

The JAMA Network journals will explore multiple poten-
tial hybrid strategies to incorporate Al into editorial assess-
ment and peer review while retaining accountable humans in
theloop. Editorial decisions at JAMA Network have always been
made by editors, with support of peer review that provides
critical insights to aid in editorial decisions and yield even bet-
ter manuscripts. Any effort to incorporate Al in the editorial
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assessment and peer review processes will focus on how such
tools can aid editors in decision-making, reviewers in provid-
ing timely assessment and feedback, and ultimately authors
in improving their manuscripts. We see our approach as analo-
gous to driver-assistance technologies, beginning with adap-
tive cruise control or blind spot detection, but when it comes
to peer review and editorial decisions, we are not considering
fully autonomous driving. Editors and reviewers will not be
taking their hands off the wheels or their eyes off the road. Even
as Al-augmented workflows give each human reviewer an Al
copilot for summarization and checking for quality of report-
ing, the human reviewer still takes ultimate responsibility for
the assessment and decisions.

We believe that, with time, parallel workflows that incor-
porate an Al-generated review to consider alongside human
critiques will shorten time to decision and improve the over-
all quality of review. In this model, an Al reviewer might serve
a specialized purpose (eg, assessing fidelity to a study proto-
col or identifying incomplete reporting or common methodo-
logic problems), in the same way many journals have biosta-
tistical reviewers to advise on study design and statistical
analysis. Here, too, we are not considering the replacement of
human statistical reviewers but looking for ways to make their
assessments even more valuable and efficient. Meta-review
systems may apply Al to synthesize and summarize multiple
human reports into a single, structured set of actionable rec-
ommendations for editors, flagging inconsistencies and facili-
tating editorial decision-making. However, ultimate respon-
sibility will rest with the editors.

Challenges With Use of Al in Peer Review

Although authors may welcome faster decisions potentially fa-
cilitated by incorporating Al-augmented reviews, Al review also
introduces new risks. In some instances, authors may recog-
nize an Al-generated peer review and conclude that an editor
was only superficially involved, undermining confidence in the
entire process. Another important concern is breach of confi-
dentiality if manuscripts are uploaded to public language mod-
els, where materials may be applied to train future models, con-
tribute to leakage of identifiers or unpublished data, or even
be hijacked for unintended or nefarious use. Moreover, while
some reviewers may have access to secure, walled garden mod-
els, or run these models locally, this process still risks creat-
ing classes of reviewers who do, or do not, have access to such
tools, and editors have no way to assess reviewers’ access or
expertise. This inequity applies to science in general—some in-
vestigators are fortunate to be part of institutions with more
resources, others not—but at least journals can avoid exacer-
bating them.

Another challenge is the need to address confabulation or
hallucination, whereby language models yield seemingly cor-
rect but fictional references or other obvious or subtle errors.
This problem may be worsening: frontier models may exhibit
more confabulation than some earlier models.'® The possibil-
ity that an Al reviewer may fabricate details is real and could
lead to an increase, rather than a decrease, in human work-
load if reviewers and editors need to confirm every AlI-
generated assertion. There is precedent for this concern in the
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early use of Al in clinical medicine: while some studies have
found that Al scribes can reduce clinician workload, others have
not found such benefits, likely because more effort is re-
quired to check the scribes’ work.'” Continuous quality im-
provement assessments of these approaches will be needed.
Otherwise, by introducing even subtle errors, Al tools risk in-
creasing rather than decreasing workload.

The fairness of LLM-generated reviews also remains to be
established. While bias in models is a frequent topic for dis-
cussion, including evidence that LLMs use enthusiastic lan-
guage and exhibit positivity bias, the concern that certain top-
ics or kinds of language may elicit harsher reviews has received
less attention. That is, in addition to bias toward groups of
people, it is possible that models will exhibit bias toward par-
ticular diseases, or methodologies, based on their initial train-
ing. However, models may be engineered to reduce bias more
readily than human reviewers can control and disclose their
own biases. Presently, LLMs hold no personal vendettas, they
are not motivated by competition or jealousy, and they do not
cling to a prevailing scientific theory simply because it con-
curs with their own research. They do, however, prefer their
own writing to that of other models and often to human writ-
ing, a challenge that will also need to be overcome.'®

There are other concerns. Reliance of generative Alin peer
review may reduce a human reviewer’s critical thinking, a form
of “cognitive offloading” that lessens cognitive burden but also
results inless critical assessment, an important hallmark of peer
review.'° Often the most valuable peer review includes an in-
cisive, novel observation by an expert reviewer that would not
necessarily be reflected in existing literature. LLMs trained on
the existing literature may instead privilege incremental work,
nudging science toward monoculture.'® Moreover, authors may
attempt to optimize manuscripts for Al algorithmic review-
ers just as they may currently do for human reviewers, a form
of reward hacking familiar from reinforcement-learning re-
search, which could lead to competition between automated
manuscript optimizers and Al manuscript reviewers. Indeed,
arecent report indicates such reward hacking has already oc-
curred in scientific meeting abstracts.2°

Addressing the Challenges
In addressing these challenges, we, as editors of JAMA and
the JAMA Network journals, plan to adopt the same perspec-
tive that we would bring to any new medical technology:
empirical, scientific study to determine which methods
yield the greatest quality improvement while maintaining
safety. The upcoming 10th International Congress on Peer
Review and Scientific Publication, co-organized by the JAMA
Network, The BMJ, and Meta-research Innovation Center at
Stanford (METRICS), will feature presentation and discussion
of many studies conducted to address these issues.?! We are
beginning to explore the potential benefits of different
approaches to applying Al in the editorial and peer review
processes with the aims of improving efficiency, preserving
fairness, minimizing risks, and promoting integrity and qual-
ity of scientific publication.

Our hope is that automating some aspects of peer review,
at first, will help to relieve the need to complete rote tasks,
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allowing scarcer human expertise to focus on aspects such as
impact and significance, novelty, and clinical relevance. We
endeavor to improve both the quality and efficiency of the peer
review process, all while keeping our hands on the wheel and
our eyes on the road. We believe it will be critical to maintain
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