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ABSTRACT
This review discusses the developments affecting
research integrity over the past decade.

BACKGROUND

In 2015, an Archives review of good research
conduct covered duplicate publication, conflict of
interest, authorship, data management, research
fraud and the research environment.' This present
article reviews what has changed in this area over
the past decade.

Increased postpublication scrutiny

In 2012, the website PubPeer was launched as a
postpublication peer review hub which allowed
anonymous posts. One of its co-founders, Dr.
Brandon Stell, a French neuroscientist, said in an
interview that he was inspired by his experience
of journal clubs where he thought, “Wow, people
just eviscerated that paper, and I wonder what the
author’s response would be, or I wonder what other
journal clubs think.”* Although originally intended
as an online journal club, it has become a plat-
form for posting allegations of falsification, fabri-
cation, plagiarism, duplicated images and, most
recently, artificial intelligence (Al)-generated text.
Comments posted on PubPeer have led to major
research misconduct investigations, as well as iden-
tifying honest errors that have led to corrections of
the scientific literature. Furthermore, the increasing
use of pattern recognition software by PubPeer
users has led to the identification of manipulations
where images have been, for example, duplicated,
stretched, cut and inverted. Such is the impact of
PubPeer that the site provides free browser exten-
sions which generate alerts when comments are
posted on one’s own research paper.

Public posting of comments on errors in publica-
tions is not without its problems. One issue is when
personal attacks occur. A recent case report of a
retraction (box 1) highlights that there is a human
being at the other end of an allegation who can
suffer emotionally.® Dr Stell of PubPeer is quoted as
saying, “It’s a misconception that, because it’s anon-
ymous, people can leave whatever comment they
want on the site, but actually we have a strict moder-
ation policy”*—a policy that includes the removal
of extreme exaggeration for emphasis.’” Research-
Gate is another website that previously allowed
users to post comments on papers, but removed this
feature since these ‘were not providing sufficient
benefits to the researchers who engage with the
feature or authors whose work is commented on’.®
Another issue is when posted comments are indis-
criminately passed on by users onto institutions as

de facto allegations of misconduct. On one hand, as
a recent paper by Caron et al” concluded, research
integrity officers “cannot spend every waking hour
reviewing comments on PubPeer, blogs and social
media” and on the other hand, “there is a need to
evaluate serious concerns”. How to manage this
wicked problem remains unclear. Overall, there is
no doubt that social media and websites hosting
comments on publications have opened up research
to much greater scrutiny—a positive trend that
is likely to continue. But it is still good academic
manners to first write to the journal and authors—
as long as the journal makes this process as easy as
posting and provides feedback.

Data storage

Advances in information technology over the past
decade have greatly facilitated data integrity and
storage. For example, the UK’s National Institute
for Health and Care Research (NIHR) has guide-
lines on how to manage data underlying publica-
tions, including the requirement that data must be
deposited in an appropriate data repository, guid-
ance on what repositories are available and need for
persistent identifiers and sharing of related software
and code.® The importance of access to raw data is
highlighted in the retraction case study (box 1)—
where the analysis error was discoverable because
data were lodged with Nature at time of publica-
tion. Institutions have also improved research integ-
rity training (eg, Queen Mary University of London
offers free access to the Epigeum online course) and
handling of published data, providing electronic lab
books and data archiving. For example, the Univer-
sity of Edinburgh has a digital repository of research
data, with a ‘deposit data’ link clearly marked on
its website. Researchers are encouraged to upload
their dataset via this link for ‘sharing and safe-
keeping’, with a persistent identifier and suggested
citation being provided.” But some institutions do
not have an accessible data archiving service. In
this case, researchers should highlight to research
deans’ evidence of best practice and remind them
that access to raw data is essential if concerns are
raised post publication.

Al and research integrity

As defined in a report from the UK Reseach Integ-
rity Office (RIO) , Al is ‘an umbrella term for a
range of algorithm-based technologies that solve
complex tasks by carrying out functions that
previously required human thinking’.'® Gener-
ative Al such as ChatGPT has huge potential in
improving the language of manuscripts, especially
for researchers whose first language is not English.
Most journals do not preclude the use of Al but it
is essential for all authors to be totally transparent
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Box 1 Timeline of a retraction®

= Published a paper in Nature as first author.

= After publication, a publicly available preprint reported

significant flaws in the analysis and demanded that the paper

should be retracted.

Felt 'disbelief, embarrassment and frustration’.

Drafted a response, correcting the errors in the data set and

defending methods.

Nature editor sent the response out for peer review, along

with the critique.

After peer review, it became clear that the paper should be

retracted.

Felt devastated by ‘toxic comments’ on social media and by

peer reviewers.

Offered to resign post but was not accepted since it was

considered to be an honest error.

Difficulty in getting subsequent manuscripts published but

does not regret the decision to retract.

On reflection:

= Appreciates that making data and code for the Nature
paper openly accessible allowed error to be discovered
‘better to be open and accountable, even if it means
admitting mistakes'.

= Should have reached out to other researchers to get
feedback on methods before publishing.

= Honest mistakes happen, and researchers should be
encouraged, not punished, for doing the right thing and
retracting flawed work.

= Retracting a paper is an opportunity to learn and improve.

and read instructions for authors carefully. Advice on using Al is
rapidly evolving, with publishers such as Wiley providing up-to-
date guidance.’ Overall, Al should never change the intellectual
meaning of a manuscript, and authors must check and always
be responsible and accountable for their outputs. Transparency
clearly needs to be improved, since a study by the American Asso-
ciation for Cancer Research found that in 10 of their journals
over a 6-month period, 36% of the abstracts in 7177 submitted
manuscripts contained at least some Al-generated text but on
submission, only 9% disclosed Al use.'> More positively, Al has
the potential to transform how data are used for research. For
example, Al-generated synthetic data are model datasets with
statistical properties that reflect, but do not include, original
data. In future, it may therefore be possible to freely share and
analyse synthetic data from National Health Service patients."
Educating researchers, peer reviewers and editors about
Al is a high priority to maintain publication quality. Areas to
be addressed include (1) to be careful not to breach funder’s
conditions and to violate intellectual property or confidenti-
ality, (2) to ensure that personal data cannot be re-identified,
(3) to verify citations very carefully, (4) to understand that Al
cannot take responsibility for research outputs, and (5) to be
aware that using Al for confidential information, for example, in
peer review, may breach professional standards.'® And in some
cases, Al facilitates research misconduct. For example, jour-
nals are seeing submissions containing hallucinated references
and tortuous phrases (eg, the term A’ being called ‘counter-
feit consciousness’'?) that indicate use of paraphrasing tools to
prevent plagiarism from being discovered.” Al is also prone to
insert ‘careless speech’ that, although appearing entirely plau-
sible, contains factual inaccuracies and biased information.'® Al

also supports fraudulent submissions from ‘paper mills’ where
manufactured manuscripts are submitted to journals for a fee
on behalf of researchers with the purpose of providing an easy
publication and boosting self-citations."”

Open access

It is now much easier to publish now than in 2015. In the past,
journals were either linked to academic societies or to well-
established academic publishers. The move to open access and pay
for publication means that, for some journals, quality checks and
interest in pursuing misconduct allegations are either not a high
priority or, in the case of ‘predatory journals’ (publications that
misrepresent themselves as scholarly journals for financial gain
despite not meeting scholarly publishing standards'®), no quality
checks at all. Zhuang et al'® identified over 100 ‘questionable
open-access journals’ showing indicators of low editorial stan-
dards. And a study by Richardson et al*® concluded that there is
accumulating evidence that large-scale production of low quality
and fraudulent science is not limited to certain regions of the
world and that some publishers and their editors ‘provide cred-
ibility to these practices’. If current trends continue, researchers
will spend a great deal of time distinguishing low-quality content
from genuine research. And Al is not making this easier. For
example, in an analysis of papers from the US National Health
and Nutrition Examination survey, Suchak ez a/*' found formu-
laic research articles that were probably generated by direct-
to-Al pipelines, where additional papers were generated by
reversing dependent and independent variables, and increasing
the number of combinations of predictors and outcomes with
no physiological justification or hypothesis. Preprints, a version
of a scientific paper that precedes formal peer review and publi-
cation, were rare in 2015 but are now increasingly mainstream.
Since preprints are subject to light-touch quality control, or none
at all, they are especially susceptible to Al-generated content.
Richard Sever, the head of the preprint server openRxiv with
over 7000 submissions per month, recently stated that his
organisation turns away more than ten manuscripts per day with
features of being Al-generated.”

Perverse incentives

The risk of research misconduct and suboptimal research
conduct is increased in environments with perverse incentives.
For example, in a study of predictors of misconduct, Fanelli et
al® reported that in countries where publications are rewarded
with cash incentives, the risk of problematic image duplication
was higher for more productive, more frequently cited, earlier-
career researchers working in lower-ranking institutions. In the
UK, the Research Excellence Framework is a major driver of
how researchers are judged by their institutions. It is therefore
encouraging that the co-chair of the UK RIO said in 2024 that,
“for future REF exercises, we’d be ahead of the global research
assessment landscape if we make attention to research integrity
explicit”.** Judging which UK research institutions are providing
an environment supportive of good research conduct has to be a
sophisticated process. Such an environment requires a pro-active
approach. The best institutions will be leading in research integ-
rity innovation, such as auditing raw data of submitted manu-
scripts, compulsory data and metadata archiving and research
integrity research.

Innovations in research integrity
Several groups have guided innovations in research integrity
over the past decade. The World Conferences on Research
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Integrity developed (1) the Singapore Statement on Research
Integrity which focused on responsible practices and reporting
misconduct, (2) the Cape Town Statement focussing on fostering
research integrity through fairness and equity and (3) the Hong
Kong principles which covered assessment of responsible research
practices, valuing complete reporting, rewarding the practice of
open science, acknowledging a broad range of research activities
and recognition of essential other tasks such as peer review and
mentoring.” The International Committee of Medical Journal
Editors, whose completing interest disclosures form is well
known to researchers, has published recommendations for the
conduct, reporting, editing and publication of scholarly work
in medical journals,*® The Lancet launched its Commission on
Research Integrity in 2025,” and since 2016, academic papers
about research integrity have been published in Research Integ-
rity and Peer Review. Other important resources include the
International Association of Scientific, Technical & Medical
(STM) Publishers’ Integrity Hub that detects manuscripts found
to ‘violate accepted academic research integrity norms’, serving
as an ‘early warning system’ for integrity issues.”® And to address
the issue of guest editors of special issues working with paper
mills (described above), STM with the Committee on Publication
Ethics (COPE) has recently produced a guide on validating guest
editors and auditing special issues at key stages of the editorial
process.”’ Research integrity academics, such as Dr. Lex Bouter
(Emeritus Professor, Vrije Universiteit Amsterdam), have also
signposted how we can improve the research integrity milieu. At
the institutional level, Bouter®® recommends that researchers and
support staff should be involved in designing and implementing
research integrity policies and being a good reviewer (prob-
lems with data are often spotted by peer reviewers), supervisor,
teacher, constructive team member and an effective communi-
cator should be recognised and valued. He also recommends
that funding agencies should develop research integrity promo-
tion plans, and that journals should demand open methods and
open data and use the most up-to-date methods for screening
for plagiarism, image manipulation, statistical errors, use of Al
and publish concerns or retract promptly. Some of these recom-
mendations are already being put into practice. For example, the
2025 COPE retraction guidance now allows editors to retract
a publication ‘if they no longer have confidence in the results
and conclusions reported in the paper’,*! that is, not to wait for
the result of a drawn-out institutional investigation. In addition,
COPE recommends that retraction notices should be published
as soon as the editor is confident that the publication is seriously
flawed or misleading, and if there is a delay in making this deci-
sion, editors should publish an expression of concern.

In conclusion, over the past decade, there have been many
positive developments to support good research conduct,
such as greater awareness among institutions of the need
to have a supportive environment for research integrity
and the development of research integrity as an academic
area in its own right. The UK should be at the forefront of
research integrity research and policies, but currently, it is
unclear who in the UK is advocating nationally for resources
to support improving research integrity environments. UK
RIO is an obvious advocacy body but, remarkably, does not
actively campaign for research integrity.’* The Academy of
Medical Royal Colleges and the NIHR should therefore take
on this role. There are the emerging threats from Al, and
from journals that prioritise profit over quality. Given these
pressures, the importance of maintaining the integrity of
the research process is even more important than before.
Someone needs to pay for the time and expertise that allows

academics to be confident in using published research.
Indeed, the ‘added value’ provided by publishers, medical
societies, editors and their peer reviewers forms an essential
network that maintains research quality. We cannot permit
dilution of the quality of the scientific literature, otherwise
others will use this as an excuse to dismiss scientific evidence
to the detriment of public health.
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