EDITORIAL

Replication and Reproducibility and the
Self-Correction of Science: What Can

JID Innovations Do?

In common life, to retract an error even in the beginning, is
no easy task...

but in a public station, to have been in an error, and to
have persisted in it

when it is detected, ruins both reputation and fortune.

To this we may add, that disappointment and opposi-
tion inflame the minds of men, and attach them, still
more, to their mistakes.

Alexander Hamilton

simple phrase has been utilized across our society to

advocate for a wide range of activities. This statement
assumes that the scientific findings that are used to guide
future scientific work and public policy are correct. Our
confidence and indeed public confidence in scientific find-
ings are based on our expectation that science is self-
correcting. This self-correcting capability has traditionally
been based on the value of high-quality peer review and the
ability to reproduce and replicate scientific observations.
However, the concept of self-correction has been challenged
over the last two decades or more (loannidis, 2012). Repli-
cation of previous research relies on new studies that confirm
previous results. Unfortunately, studies that just replicate
previous observations are not often undertaken, and when
done, they are difficult to publish. The lack of published
studies that confirm previous observations is a result of the
strong preference of funding agencies, tenure committees,
and journal editors for new or innovative work (loannidis,
2012). This devaluing of confirmatory studies is similar to
the fate of contradictory studies. Errington et al. (2021a,
2021b, 2021¢, 2014) have sought to assess how often pre-
clinical studies in cancer biology could be replicated (https://
validation.scienceexchange.com/#/projects). In this study,
they selected 193 experiments from 53 high-impact papers
published from 2010 through 2012 (Errington et al., 2021a,
2021b, 2021c¢). Errington et al. (2021a, 2021b, 2021¢)
reviewed the papers; solicited necessary reagents from au-
thors; and when needed, asked authors for assistance in per-
forming experiments. They were only able to repeat 50 of 193
experiments from only 23 of the 53 papers. One barrier to
replicating the experiments was the lack of the data needed to
calculate effect sizes and to conduct power analysis in the
original publication. Also concerning was that even after
contacting authors for this information, they only received the
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data for 68% of the experiments. None of the 193 experiments
had sufficient detail in the papers to allow replication of the
experiments, and 41% of authors did not respond or were
minimally helpful when details were requested. Finally, when
protocols for the experiments were obtained, 67% required
significant modification to be completed. Similar findings
were reported by Begley and Ellis (2012), who reported on
their attempts to replicate the results of 53 landmark preclin-
ical research papers in oncology. They reported that the sci-
entific findings of these papers could be confirmed in only
11% of the papers. They also noted that these papers, whose
results could not be confirmed, had already been highly cited
in the literature (Begley and Ellis, 2012). The combination of
the lack of interest of the scientific community in performing
and publishing confirmatory studies and the observation that
many studies cannot be replicated seriously threatens the
concept of self-correcting science. The inability to replicate
studies is a complex problem, and multiple issues come into
play. The lack of published details about complicated
experimental methodology and/or the failure to recognize
and/or control important variables in an experiment could
result in the failure to be able to confirm the findings of pre-
vious studies. Regardless of the etiology of the problem,
published studies that cannot be replicated are still cited and
used to support future studies and, as a result, negatively
impact the efficient progress of scientific discovery and
threaten the self-correcting nature of science.

An additional issue that is important in assessing the validity
of a study is the reproducibility of its findings. Can another
scientist analyze the data presented in a paper and reach the
same conclusions (Allison et al., 2016)2 A critical issue in
reproducing the findings of a paper is the availability of the
primary data. Recent developments have led to an increasing
trend to make all primary data publicly available. As of January
2023, all National Institutes of Health (NIH)—sponsored
research will be required to provide a data-sharing plan, with
the goal of public availability of high-quality data sets (https://
sharing.nih.gov/). Increasingly, journals are requiring that pri-
mary data be placed in a public repository (https://journals.
plos.org/plosone/s/data-availability). However, it is clear that
analysis of that data is often flawed to the point of a lack of
reproducibility of the conclusion of the papers (Brown et al.,
2018; Halsey et al., 2015; Peng, 2015). The failure to appro-
priately analyze data is apparent across the entire spectrum of
basic, translational, and clinical research (Giinel Karadeniz
et al., 2019; Misra et al., 2021; Real, 2016; Strasak et al.,
2007; Weissgerber et al., 2016). Sources of these errors
range from a faulty initial design of the study and the hypoth-
esis that will be tested, to the use of the wrong statistical testing,
and to inappropriate documentation and presentation of the
findings (Peng, 2015; Strasak et al., 2007). Despite the
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widespread recognition that high-quality data analysis is crit-
ical in the peer review of scientific manuscripts, journals most
often do not utilize statistical experts in the review of submitted
manuscripts. In 2020, Hardwicke and Goodman (2020)
repeated a survey conducted by Goodman et al. (1998).
They surveyed 364 biomedical journals, receiving 107 replies,
and found that 34% of journals utilized statistical review for
only 10% or less of submissions, whereas another 34% used it
for 10—50% of submissions (Hardwicke and Goodman, 2020).
Despite the increased realization of the critical importance of
statistics in the literature, these findings were little changed
from the 1998 survey (Goodman et al., 1998).

The realization that we have a significant problem with
both the replication and reproducibility of the scientific
literature has been widely recognized, and over the last two
decades, several attempts to address the problem have been
documented. In 2010, Kilkenny et al. (2010) developed the
ARRIVE (Animal Research: Reporting of In Vivo Experiments)
guidelines for reporting animal research; these guidelines
have goals similar to that of the CONSORT (Consolidated
Standards of Reporting Trials) guidelines for clinical research.
Kilkenny et al. (2021) developed a checklist for authors
covering 10 essential points to be followed in preclinical
animal research. These points addressed frequent issues in
study design, statistical methods, and the reporting of results
that authors needed to address in all studies involving animal
research (https:/arriveguidelines.org/). In 2014, the United
States NIH announced plans to enhance reproducibility but
recognized that “Efforts by the NIH alone will not be sufficient
to effect real change in this unhealthy environment.” (Collins
and Tabak, 2014). Also in 2014, a group of 30 editors of
major journals, representatives of funding agencies, and sci-
entific leaders met and reported a series of recommendations
to develop guidelines for reporting preclinical research
(https://www.nih.gov/research-training/rigor-reproducibility/
principles-guidelines-reporting-preclinical-research). In 2018,
Nature published a collection of commentaries under the
title “Challenges in Irreproducible Research” (https://www.
nature.com/collections/prbfkwmwvz/). Despite these and
many other efforts, the problem has proven difficult to
resolve. Although journals such as PLoS and Nature group
journals published and supported the ARRIVE standards,
Baker et al. (2014) found in an analysis of articles published
in 2012 “....very little improvement in reporting stand-
ards...” (Baker et al., 2014) They concluded that “the
editorial endorsement (of ARRIVE Checklist) is yet to be
effectively implemented” (Baker et al., 2014).

JID Innovations is committed to publishing research that
has rigor, is reproducible, and can be replicated. We believe
that the process of replication and reproducibility of research
is critical for the efficient advancement of science and for the
self-correcting nature of science to be effective. We realize
that science is never settled and that it is only through the
process of effective peer review and the process of replication
of results that our knowledge can truly advance.

Toward that end, JID Innovations has endorsed several
policies that we believe are crucial to approaching these
goals. JID Innovations believes in publishing negative studies
and studies that may contradict (or not replicate) previous
studies. We believe that making our scientific community
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aware of this work will increase the efficiency as well as the
reliability of the studies we publish. As an open-access pub-
lication, we have no limit on the length of the methods sec-
tions of the articles we publish. Indeed, we often ask authors
to add more detail to their methods section, in sufficient detail
to allow others to replicate their findings. We have also
implemented double-anonymized peer review, where re-
viewers are not aware of the authors’ identity or the site where
the research was done. We believe that this will help to assure
authors and readers that articles published in JID Innovations
are judged on the content of the submitted manuscript and
not on where the work was done or who did it.

In January of 2023, we are implementing another innova-
tion. We have established a statistical review board on our
Editorial Board. These editors are experts in statistical analysis
and data science. All manuscripts submitted to JID In-
novations will be reviewed by one of these editors early in the
review process. The purpose of this review is to provide an
expert evaluation of the study design, data analysis, and sta-
tistical evaluation reported. It is our expectation that this will
not only improve the quality of our publications but will also
help educate our entire community about the importance of
including statisticians and data scientists on study teams.

The goal of increasing the rigor, replicability, and repro-
ducibility of the work of the scientists in our community will
ultimately improve the quality of science and the efficiency of
future work. It will assure the public that in these times of
increasing questioning of scientific findings, we are
committed to producing only the highest-quality science. We
ask that you join JID Innovations as we seek to adhere to the
standards of rigor and reproducibility of our studies and to
encourage the publication of studies that replicate previous
work or report the inability to confirm previous work.
Together we must agree that these studies are vital for a
healthy scientific community. We are convinced that this
effort will move us closer to realizing the goal of the self-
correcting nature of science, more efficiently advance our
knowledge, and improve the understanding of how science
works to improve our society.
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