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ABSTRACT ARTICLE HISTORY
Research is conducted in workplaces that can present safety Received 7 August 2024
hazards. Where researchers work in laboratories, safety hazards Accepted 7 November 2024.
can arise through the need to operate complex equipment KEYWORDS

that can become unsafe if faulty or broken. The research Post-publication corrections;
literature also represents a workplace for millions of scientists publishers; PubMed
and scholars, where publications can be considered as key commons; PubPeer
research equipment. This article compares our current capacity

to flag and repair faulty equipment in research laboratories

versus the literature. Whereas laboratory researchers can place

written notices on faulty and broken equipment to flag pro-

blems and the need for repairs, researchers have limited capa-

city to flag faulty research publications to other users. We

argue that our current inability to flag erroneous publications

quickly and at scale, combined with the lack of real-world

incentives for journals and publishers to direct adequate

resources toward post-publication corrections, results in the

research literature representing an increasingly unsafe work-

place. We describe possible solutions, such as the capacity to

transfer signed PubPeer notices describing verifiable errors to

relevant publications, and the reactivation of PubMed

Commons.

For many researchers, carrying out experiments involves working in labora-
tories. While laboratories can be supportive and rewarding workplaces, they
can also present safety hazards (Bond et al. 2020). These hazards can arise in
part from operating and handling different types of laboratory equipment
(Bond et al. 2020). Even common equipment such as ultra-low temperature
freezers, high-speed centrifuges and liquid nitrogen dewars can be dangerous
if used incorrectly or carelessly. Laboratory researchers also know only too
well that some laboratory equipment can break down or develop critical
faults (Retraction 2013). In some cases, faulty and broken laboratory equip-
ment can lose inbuilt safety features, rendering equipment unsafe for users.
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In the early 1990’s when one of us (JAB) was undertaking laboratory
research training, we didn’t always pay enough attention to laboratory safety.
While research on laboratory safety remains limited (Ménard and Trant
2020), personal experience indicates that safety in Australian research labora-
tories has improved over the past 30 years. Many Australian research labora-
tories are now certified or accredited to external standards to ensure quality
operations and worker safety. Occupational health and safety is now
a standing item on most meeting agendas where this can inform all labora-
tory operations. Research laboratories feature prominent safety notices (Jenks
and Krueger 2017), advising to use personal protective equipment, check
room oxygen monitors, and labeling equipment that needs repair. Laboratory
researchers are active participants in safety matters and hence empowered to
create and maintain safe workplaces for themselves and their colleagues.

Not all researchers work in laboratories, but all researchers share another
much larger workplace. This is the research literature. Just as many research-
ers work every day in their laboratories, many scientists and scholars work
every day in the literature to find information to power their research
(Figure 1). This information is described in publications, so publications
can be considered as key research equipment (Figure 1). Just like equipment
in laboratories, research publications are intended to be accessed by different

Research laboratories Research literature
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Journal

e Laboratory ‘ Journal :
Bl -

e Publisher B |

Institution B
Laboratory

Laboratory
:
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Figure 1. Diagram comparing the workplace organization of research laboratories versus the
research literature. Research laboratories (left) are hosted by institutions and house equipment
(labeled “E"). Researchers typically work in individual laboratories within their institutions, as
indicated by the solid lines outlining laboratories and institutions. The research literature (right)
includes online publications (labeled “P”) in journals owned by different publishers. Researchers
can move more freely within this digital environment, as indicated by the broken lines outlining
journals and publishers.
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Table 1. Examples of approaches to flag faulty or broken publications.

Achieves Publication
Easy/ awareness  repaired as
Approach quick?  at scale? a result? Potential limitations
Discuss publication with ~ Yes No No Typically limited to small groups
colleagues
Contact authors Yes No No Authors may not respond to reader
queries
Author contact details can change
over time
Post PubPeer notification ~ Yes Yes/No No Requires awareness/use of PubPeer
Comment directly on Yes Yes/No No Requires awareness of comment
publication/preprint functions offered by individual
journals/preprint servers
“Bug bounty”/error Yes Yes/No No Requires awareness of error detection
detection initiatives eg initiatives
https://error.reviews
Describe publication to Yes/  Yes/No Yes/No Some journals do not list contact
journal and/or publisher No details for enquiries
Publications can be repaired if
journals and publishers take further
action
Publish letter to editor or No Yes No Letters to editor/commentaries may
commentary not be linked with queried
publications

users and reused many times over many years. Laboratory researchers typi-
cally use equipment in their own laboratories or in nearby core facilities
(Meder et al. 2016) (Figure 1). In contrast, it would be a rare (and unsuccess-
ful) researcher who only accessed their own papers, or papers written by their
institutional colleagues. When working in the literature, researchers can
instead access millions of publications distributed across many thousands
of journals and publishers (Singh et al. 2021). Most of these publications will
have been written by teams of unknown authors, who might also work in
remote countries and/or in unfamiliar fields.

Differences between laboratories and the literature extend to how these
workplaces recognize or flag faulty or broken equipment. Faulty or broken
laboratory equipment, such as freezers that no longer maintain the required
temperature, can be immediately obvious to users. Once problems are dis-
covered, laboratory researchers can immediately place written notices on
faulty or broken equipment, warning that equipment needs repair and should
not be used in the meantime. Written notices describe specific problems,
associated safety risks, and when faults were reported. Laboratory notices are
also signed by their authors and provide contact details for follow-up if
required.

In contrast, flagging faulty or broken publications is more challenging.
Whereas broken laboratory equipment is usually obvious to most users, some
faulty or broken papers require months or even years of follow-up before
issues are discovered. Once readers become aware of faulty or broken papers,


https://error.reviews
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they have several options to flag these papers to other users (Table 1). For
example, readers can write directly to corresponding authors, yet some
authors may be reluctant to engage in discussions about possible errors in
their papers (Allison et al. 2016). Some readers engage in post-publication
commentary through PubPeer (Barbour and Stell 2020), yet not all research-
ers know about PubPeer or use the web browser plug-in to link PubPeer
notices to publications. Readers can also submit letters or commentaries to
journal editors (Allison et al. 2016; Hardwicke et al. 2022; Vorland et al.
2020). However, even where journals agree to publish post-publication com-
mentaries (Hardwicke et al. 2022), restrictions can be imposed on timing,
format and length, and time-consuming or burdensome publication pro-
cesses could discourage readers from pursuing this form of post-
publication critique (Allison et al. 2016; Vorland et al. 2020).

There are also differences between how faulty or broken equipment is
repaired in laboratories versus the literature. In the case of laboratory equip-
ment, researchers typically organize repairs first, before considering how
equipment came to be broken. Equipment repairs are typically undertaken
by external companies who are paid for their services and therefore incenti-
vized to work quickly and efficiently. Repairing complex equipment can still
be challenging and time-consuming (Linsen, Van Landuyt, and Ectors 2020),
but laboratory notices can be easily updated to explain repair timeframes or
delays. In this way, laboratory notices continue to isolate the effects of faulty
or broken equipment on researchers and their experiments, while repairs are
completed.

In contrast, publication repairs can be delayed by journals and publishers
first investigating why publications came to be faulty or broken, before
undertaking repairs (Allison et al. 2016; Grey et al. 2024; Vorland et al.
2020). There are few meaningful incentives for journals and publishers to
repair publications (Barnett and Byrne 2023), which requires journal and
publisher time and human resources, without generating direct income.
Citations to post-publication notices are also not included in journal impact
factor calculations (McVeigh and Mann 2009). The lack of financial incen-
tives to repair publications, combined with performing root cause analyses
before repairs, could explain why many journals and publishers can take
years to respond to publication repair requests, or fail to respond at all
(Byrne et al. 2021; Grey, Avenell, and Bolland 2023). Delays in post-
publication corrections, combined with the frequent lack of effective safety
notices, can result in research communities being continually exposed to
faulty or broken publications for months or years (Byrne et al. 2021; Grey,
Avenell, and Bolland 2023).

It could be argued that there are too many differences between laboratories
and the literature to make fair comparisons between how these workplaces
repair key equipment. However, error correction in the literature compares
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poorly with other online workplaces. Many researchers also work in dry
laboratories, where simulations and data analyses represent experiments,
and software and code serve as research equipment. Here, broken code can
be directly flagged online by users and quickly fixed with the release of
updated versions (Cadwallader and Hrynaszkiewicz 2022). The popular code-
sharing site Github has specific features where users can highlight errors or
suggest enhancements. Researchers can write code to fix errors, meaning that
the original authors only need to accept the change and create an updated
version. Code fixes often involve lively discussions between researchers
across the world, sparking ideas for other efficiencies and enhancements.

So, what to do? Given the challenges of rising information overload
(Abdullaeva, Bromfield, and Sheldon 2022), combined with an overburdened
peer review system (Severin and Chataway 2021), we believe that the litera-
ture must learn from laboratory approaches to workplace safety. In wet and
dry laboratories, researchers can effectively flag faulty or broken equipment
that might only be used by a handful of researchers. We need the same
capacity to flag faulty or broken papers that can be downloaded and shared
by thousands of readers, including those with both the expertise and motiva-
tion to flag published errors.

As in laboratories, literature safety notices would need to meet basic
requirements. Notices on laboratory equipment serve to facilitate repairs, as
opposed to assigning blame. Literature notices could be similarly restricted to
describing independently verifiable errors and being signed by named indi-
viduals (Byrne and Christopher 2020). Literature notices would also need the
capacity to be updated, to describe how problems are being addressed (Byrne
and Christopher 2020).

How could this be achieved? In the short term, PubPeer notices could be
directly linked to the affected papers (Besangon et al. 2022). This capacity
could be restricted to signed PubPeer notices that describe verifiable errors,
such as wrongly identified experimental reagents (Byrne and Christopher
2020). PubMed Commons was also tested as a system of placing notices in
PubMed (Reardon 2013) but withdrawn due to insufficient use (Dolgin
2018). We believe that PubMed Commons was a resource ahead of its
time, discontinued before researchers, journals and publishers became
aware of the problem of industrial-scale research fabrication by paper mills
(Abalkina 2023; Byrne and Christopher 2020, Else and Van Noorden 2021;
COPE and STM 2022). A two-way flow of information between PubPeer
(Barbour and Stell 2020) and PubMed Commons notices that are similarly
linked with publications (Allison et al. 2016) could provide system resilience
and build much-needed awareness of problematic literature across research
communities.

While the capacity to flag broken or faulty publications at scale represents
a first step to improve literature safety, this capacity alone may not improve the
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scale or speed of article corrections. Just as laboratory accreditation can serve to
focus attention on worker safety, a system of journal or publisher accreditation
could include requirements to meet minimum post-publication correction
standards. Minimum standards for post-publication response transparency,
timeliness and scale would help to recalibrate the current incentives to publish
versus correct, particularly if publications in accredited journals were to be
mandated by institutions and funding bodies. Researchers can also influence
journal and publisher policies by advocating for the use of broader, more
informative journal quality metrics (Wouters et al. 2019), and by choosing
the journals that they support as authors, editors, and peer reviewers.

In summary, we need to recognize the literature as a daily workplace for
millions of researchers and scholars across all career stages, where every publica-
tion can serve as key research equipment (Figure 1). We would not accept research
laboratories and institutions slowly filling with broken and unsafe equipment,
lacking even basic safety notices, yet this could be happening in some sections of
the literature (Byrne et al. 2022; Ponting and Haerty 2022). Based on this
comparison, we believe that if some journals were laboratories, they would be
shut down as unsafe.

We hope that treating research and scholarly publications as key equip-
ment might help to simplify and speed up how publications are repaired. No
researcher should be obliged to work in an unsafe laboratory. Researchers
must therefore be empowered to create safe working conditions for them-
selves in the literature.
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