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Abstract 24 points in February 2020 to 7 (IQR: 4-12) in May 2021,
Objectives but overall, scores were very low at both time points.
Journal policies scored highest for their adherence to data

To audit the transparent and open science standards of
transparency and scored lowest for preregistration of

health and medical sciences journal policies and explore

the impact of the COVID-19 pandemic. study protocols and analysis plans and the submission of
replication studies. Most journals fulfilled all ICMJE provi-

Design sions for reporting COls before (84%; n = 16) and during

Repeat cross-sectional study. (95%; n = 18) the COVID-19 pandemic.

Setting Conclusions

19 journals listed in Google Scholar’s Top Publications for The COVID-19 pandemic has highlighted the importance of

health and medical sciences. practising open science. However, requirements for open

science practices in audited policies were overall low,
which may impede progress in health and medical research.
As key stakeholders in disseminating research, journals
should promote a research culture of greater transparency
and more robust open science practices.

Participants

Blood, Cell, Circulation, European Heart Journal,
Gastroenterology, Journal of Clinical Oncology, Journal of the
American College of Cardiology, Nature Genetics, Nature
Medicine, Nature Neuroscience, Neuron, PLoS ONE,
Proceedings of the National Academy of Sciences, Science
Translational Medicine, The British Medical Journal, The
Journal of the American Medical Association, The Lancet, The
Lancet Oncology, and The New England Journal of Medicine.

Keywords

epidemiology, NON-CLINICAL, public health, NON-
CLINICAL, statistics and research methods, NON-
CLINICAL, journalology, NONCLINICAL

Main outcome measures

We used the Transparency and Openness Promotion (TOP)

guideline and the International Committee of Medical .

Journal Editors (ICMJE) requirements for disclosing conflicts Introduction

el linezlieesd (Ol o Grallvesda [lelmel b SEiis, Scientific advancement in any field or discipline relies

Results considerably on transparent research practices.! This
TOP scores slightly improved during the COVID-19 pan- includes medicine and public health. The ability to
demic, from a median of 5 (IQR: 2—12.5) out of a possible access, evaluate, and extrapolate the findings from
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research to clinical practice and policy relies on the trans-
parency of available evidence.'** Research transparency is
also imperative for replicating scientific findings.! Given
the often high-stakes circumstances of evidence-based
medical and public health practice, the need for transpar-
ency is particularly critical.

Journal policies that support open science practices,
also called open research or open scholarship, have
improved transparency and replicability.>* Open science is
defined as research activities and outputs that are made pub-
lically available with little to no restrictions.” Open and
transparent practices include, but are not limited to, the pre-
registration of study protocols and analysis plans, the
sharing of data, statistical code, and research materials,
and the disclosure of authors’ conflicts of interests.
Making code and data openly available allows for reuse, rep-
lication, and peer assessment, which is an important step in
verifying the findings of studies and progressing science.’
Poor adherence to open practices produces unreliable out-
comes and slows scientific progress.”™

Research published during the COVID-19 pandemic
has highlighted the widespread impact of practising
‘closed’ research, where cases of undisclosed data and a
lack of transparency led to high-profile retractions.'®!!
The pandemic has also demonstrated the positive
impacts of open sciences practices, as demonstrated by
quick data sharing used to identify the COVID-19
genome rapidly and journals removing paywalls for
COVID-19 research, resulting in more equitable and
widespread access to research.'?~'*

There are various tools available to support and reward
the practice of open science, including freely available
repositories (e.g. GitHub, Figshare) and platforms (e.g.
the Open Science Framework [OSF]), publication
methods (e.g. registered reports), and open science
badges.'>™'® Factors that are likely to contribute to poor
adherence include a lack of knowledge or skills in using
these tools to facilitate openness and the flawed incentive
system that encourages the publication of more instead of
better research.'*® For transparent research practices to be
the default, stakeholders, including institutions, funders,
publishers, and journals, can mandate and facilitate research-
ers to work in such ways. Since journals are the gatekeepers
of disseminating research, strengthening journal policies to
reflect transparent and open practices could incentivise
researchers to upskill and practice open science. Various
organisations such as the Committee of Publication Ethics,
Directory of Open Access Journals (DOAJ), the Open
Access Scholarly Publishers Association, and the World
Association of Medical Editors have put forth guiding pri-
cinples for scholarly publications to follow with the aim of
improving transparency and best research practice.”!

While efforts have been made to improve and promote
the transparency of research, ' further steps are needed
to adopt and normalise this way of working. The Centre

for Open Science (COS), which has pioneered the devel-
opment of open tools and resources, developed the
Transparency and Openness Promotion (TOP) guideline
in 2015 to assess and improve journal policy requirements
of publishing open and transparent research.* Similar
policy changes have improved open and transparent
research practices, as was seen after the ICMIJE trial regis-
tration policy in 2004.% Since the publication of the TOP
guideline, several evaluations of journal policies using the
TOP guidelines have been published,>* ¢ which suggest
poor compliance to TOP guideline standards across mul-
tiple fields of research.

Since the beginning of the COVID-19 pandemic,
several journals have released statements and made efforts
to improve the openness and transparency of COVID-19
research to support researchers during the pandemic.”’®
To date, a peer-reviewed evaluation of high-ranking
general medical and health science journals assessing open
science practices before or during the COVID-19 pandemic
has not been conducted. Therefore, we aimed to conduct this
evaluation and explore the potential impact of the COVID-19
pandemic on the adherence to transparent and open science
standards of leading health and medical journals.

Methods

We designed a repeat cross-sectional study based on
methods developed by Cashin e al.** and preregistered
the study protocol on the OSF.?’ We completed the first
policy audit in early 2020 and repeated the same audit
in 2021 to assess the potential impact of the COVID-19
pandemic on journal policies.

Sampling procedure

On 31 January 2020, we sampled 19 journals listed in
Google Scholar’s Top Publications for the health and
medical sciences subcategory,®® which at this time were
(in alphabetical order): Blood, Cell, Circulation,
European Heart Journal, Gastroenterology, Journal of
Clinical Oncology, Journal of the American College of
Cardiology, Nature Genetics, Nature Medicine, Nature
Neuroscience, Neuron, PLoS ONE, Proceedings of the
National Academy of Sciences (PNAS), Science
Translational Medicine, The British Medical Journal
(BMJ), The Journal of the American Medical
Association (JAMA), The Lancet, The Lancet Oncology,
and The New England Journal of Medicine (NEJM). On
10 February 2020, the policies for each journal were
downloaded and saved with date and time stamps,
defined as the pre-COVID-19 pandemic timepoint. We
repeated this procedure for each journal to collect
updated policies between 26 and 31 May 2021, defined
as during the COVID-19 pandemic timepoint. All policies
extracted are openly available on our OSF repository.*!
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Measurement tools and scoring

We used the TOP guideline to audit and score each jour-
nal’s policy. All audits were performed in duplicate by
two independent study authors (ADG, EH, CJ, GT,
AGC, HL, DN, ET), and discrepancies were adjudicated
with a third author (GCR). The TOP guideline has eight
standards: data citation, data transparency, code transpar-
ency, materials transparency, design and analysis trans-
parency, study preregistration, analysis preregistration,
and replication.”>? For scoring, we used version 1 of
the TOP rubric,*® where 0 (zero) denotes “no mention”
(of the standard in the policy wording), 1 “discloses”, 2
“requires”, and 3 “verifies”. The maximum score obtain-
able for TOP was 24. Justifications for scoring, along with
quoted material from the journal policy, where appropri-
ate, are provided in the Google Sheet master files on our
OSF repository.®' Where a policy demonstrated varying
requirements (e.g., different types of study design) or
only mentioned requirements for one element (e.g.,
requiring the use of reporting guidelines or study preregis-
tration for clinical trials only), a score was given based on
the lowest-scoring element in accordance with the TOP
guidelines.

Journals and funders can choose to become signatories
of TOP to express their support, interest, and commitment
in adopting such standards.** Hence we also scored the
included journals on whether they were a signatory of
TOP, permitted registered reports, and used open science
badges. For these metrics, we provided scores based on pre-
viously published methods (i.e. TOP signatory: no = 0, yes
= 1; registered reports: no = 0, yes = 2; and open science
badges: no = 0, yes = 2).>* We summed the total TOP
score (out of 24) with these three elements to calculate the
overall TOP score (out of 29).

To examine the journal’s requirements for authors to
disclose conflict of interests (COIs), we used the four
standards in the International Committee of Medical
Journal Editors (ICMJE) disclosure form.** The four stan-
dards include: 1) recipient of payment or services from a
third party (government, commercial, private foundation)
for any aspect of the submitted work; 2) any financial rela-
tionships (regardless of the amount of compensation) with
entities in the biomedical arena that could be perceived to
influence, or that give the appearance of influencing, the
submitted work; 3) any patents, whether planned,
pending or issued, broadly relevant to the submitted
work; and 4) any other relationships or activities that
readers could perceive to have influenced, or that give
the appearance of potentially influencing, the submitted
work. We scored the journal policies for disclosing
COIs on a 0 to 4 scale, with 0 being no statement of
any of the standards and four being all standards or provi-
sion of the complete ICMIJE disclosure form in accord-
ance with published methods.**

Data analysis

All scores were provided in separate Google Sheets that
were combined, compared, and converted to a .csv file for
analysis. We used descriptive statistics and calculated
medians and interquartile ranges (IQRs) of scores where
appropriate. Journals were ranked by their scores for the
eight TOP standards (out of 24) and requirements for
COlIs (out of 4). To assess where journals engaged most
with TOP standards, we summed scores across journals
for each TOP standard, where the maximum total could
be 57 (3 possible points for 19 journals). Scores were com-
pared before and during the COVID-19 pandemic using
absolute values and percentage changes.

Software and data sharing

Analyses and figures were created using pandas, seaborn,
and matplotlib libraries in Jupyter Notebook with Python
v3.7. Our study materials, data, code, and figures are
accessible on our OSF repository®! and GitHub.*

Protocol deviations

In the protocol, we planned to examine the 20 journals listed
in Google Scholar’s Top Publications for health and medical
sciences as listed on the search date (31 January 2020). We
excluded the Cochrane Database of Systematic Reviews
during analysis as it is a specialized journal that commis-
sions research groups to adhere to a prescriptive method-
ology and differs significantly from the other included
journals. Therefore, our study includes the remaining 19
journals reported in Google Scholar’s Top Publications for
health and medical sciences at the time we reviewed the
journal rankings (31 January 2020). After we commenced
the study, iterations of TOP were made by COS (now
called TOP Factor, removing the TOP signatory score
from the total TOP score). Thus we present the sum of the
eight TOP standards (score out of 24) as the primary
outcome, but include the overall TOP score (out of 29) so
comparisons can be made with previous similar studies.?’
All analyses are openly available at GitHub.*’

We preregistered a follow-up study to assess the impact
of informing journals of their TOP scores in March 2020.*
However, this second study was not conducted owing to the
onset of the COVID-19 pandemic and the priority for jour-
nals to review and disseminate pressing COVID-19 related
research. Instead, we repeated our evaluation in May 2021
to assess the adherence to the TOP guidelines during the
COVID-19 pandemic, but did not pre-register the plans
for this follow-up evaluation.

Results

For the eight TOP standards, journals had a median score
of 5 (IQR: 2-12.5) out of a possible maximum score of 24
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before the COVID-19 pandemic (February 2020), which
increased to a median of 7 (IQR: 4-12) in May 2021.
The highest scoring journals were Nature Medicine and
Nature Neuroscience, with TOP scores of 14/24 for
both evaluations (Figure 1). The Journal of the
American College of Cardiology had the lowest score at
each time point, receiving a TOP score of 0/24.

Eleven journals (58%) had no change in their TOP
score following the onset of the COVID-19 pandemic.
One-quarter of journals (26%, n = 5) improved their pol-
icies; Gasterenrology had the greatest improvement (from
a score of 2 to a score of 9), followed by the European
Heart Journal (score of 0 to a score of 5), with the remain-
ing three journals improving by a score of 2 (The Lancet,

The Lancet Oncology, and PLoS ONE). Two journals,
Cell and Neuron, had a reduction in their TOP score
during the COVID-19 pandemic (Figure 1).

Across the 19 medical and health sciences journal
policies, the sum of scores for each TOP standard
improved on average during the COVID-19 pandemic
(May 2021) compared with before (Februrary 2020;
Figure 2). Journal policies scored highest for their
adherence to data transparency and design and analysis
transparency. Policies engaged less with the require-
ments for preregistration of study protocols and ana-
lysis plans and the submission of replication studies.
The scores for each TOP standard are summarised in
Supplement 1 and Table 1.

Figure |. Scores for |9 high-ranking health and medical sciences journal policies using the Transparency and Openness Promotion
(TOP) guidelines in descending order for 2021 scores. The first audit was conducted on policies dated in February 2020 and the
second set of policies were from May 202 1. Policies had a median score of 5 (IQR: 2—12.5) out of a possible maximum score of 24
in February 2020, which increased to a median of 7 (IQR: 4-12) in May 2021. Eur.Heart |: European Heart Journal; Gastroenterol:

Gastroenterology; J.Clin Oncol: Journal of Clinical Oncology; . Am.Coll.Cardiol: Journal of the American College of Cardiology;

Nat.Genet: Nature Genetics, Nat.Med: Nature Medicine; Nat.

Neurosci: Nature Neuroscience; PNAS: Proceedings of the National

Academy of Sciences; Sci.Transl.Med: Science Translational Medicine; BMJ: The British Medical Journal; JAMA: Journal of the
American Medical Association; Lancet Oncol: The Lancet Oncology; and NEJM: The New England Journal of Medicine.
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Figure 2. Cumulative scores on the eight Transparency and Openness Promotion (TOP) standards for |9 medical and health
sciences journals evaluated before the COVID-19 pandemic (February 2020) and during the COVID-19 pandemic (May 2021) in

descending order using 2021 scores.
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Additional measures

Before the COVID-19 pandemic, nine journals were signa-
tories of TOP, which increased to 10 journals in May 2021
after PNAS joined as a TOP signatory. PLoS One was the
only journal that accepted registered reports at both time
points. No journals used open science badges to acknow-
ledge the authors’ efforts to preregister their study or
openly share their data, code, and study materials.

Conflicts of interests

The median ICMIJE score of reporting COIs was 4 (IQR:
4-4) at both time points. Before the COVID-19 pandemic
(February 2020), 84% (16/19) of journals fulfilled all four
ICMIE standards for reporting COIs (Figure 3). In May
2021, this increased to 95% (18/19). Cell was the only
journal that did not fulfil the fourth ICMJE criteria
across both time periods, which requires authors to
report “any other relationships or activities that readers

could perceive to have influenced, or that give the appear-
ance of potentially influencing, the submitted work.”

Discussion

The transparency and openness standards in the policies of
high-ranking health and medical sciences journals were
low before and during the COVID-19 pandemic. We
found limited improvement in open science standards
between evaluations, with most (58%) journals making no
change to their policies. The preregistration of study proto-
cols and analysis plans and encouraging replication studies
were the standards in most need of improvement. In May
2021, ten journals were signatories of the TOP guidelines,
with PNAS signing after the first evaluation. PLoS One
was the only journal to accept registered reports, and open
science badges were not used by any journals. The majority
of journals endorsed ICMIJE standards for disclosing COls.

A lack of transparency in journal policies has been
found across biomedical specialties.' Low engagement
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with transparent and open science standards in journal
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Figure 3. Scores of high-ranking health and medical sciences journals requirements for authors to disclose conflict of interests
(COQils) using the four standards in the International Committee of Medical Journal Editors (ICMJE) disclosure form. Scores were
graded twice using policies dated in February 2020 (before the COVID-19 pandemic) and in May 2021 (during the COVID-19
pandemic). Eur.Heart J: European Heart Journal; Gastroenterol: Gastroenterology; J.Clin Oncol: Journal of Clinical Oncology;

J.Am.Coll.Cardiol: Journal of the American College of Cardiology; Nat.Genet: Nature Genetics, Nat.Med: Nature Medicine;
Nat.Neurosci: Nature Neuroscience; PNAS: Proceedings of the National Academy of Sciences; Sci.Transl.Med: Science Translational
Medicine; BMJ: The British Medical Journal; JAMA: Journal of the American Medical Association; Lancet Oncol: The Lancet

Oncology; and NEJM: The New England Journal of Medicine.
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recommended policy wording for improved open science
practice.** Ongoing efforts encouraging journals to
improve their transparency and openness standards will
require further auditing.

Since the COVID-19 pandemic, research stakeholders
have encouraged and supported improved open science
practices for research specific to the pandemic.?”-*3434¢
Despite these efforts, our study showed little improvement
in the openness and transparency standards of high-ranking
health and medical journals during the COVID-19 pan-
demic. Due to the multitude of factors that may contribute
to a journal’s decision to change its policies, it is difficult
to determine which improvements directly result from the
COVID-19 pandemic.

Strengths and limitations

While the TOP guideline is a valuable tool for assessing
journals’ transparency and openness standards, there are
some limitations. Firstly, the presence of imprecise and
undefined terms when describing the required degree of
adherence to a standard, such as ‘should’, ‘strongly
encourage’, ‘recommend’ or ‘expect’, can lead to difficul-
ties in allocating scores. To mitigate this, we conducted
the scoring independently in dual and discussed scoring
with a third study author to resolve differences in
scoring. Our study assessed the policies of journals and
not adherence of their published articles to these policies.
The TOP guideline may not be applicable or flexible
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when examining the policies of specialized journals, such
as the Cochrane Database of Systematic Reviews, which
we excluded from our study. Nevertheless, the TOP
guideline applies equally to journals that publish all
study designs and provides a useful overview of how
journals can improve the quality of research it publishes.

Future research

Our methods can be replicated by others to assess the
transparency and openness standards of journals in differ-
ent research fields. This information can be provided to
journal editors to encourage them to improve their pol-
icies. Future research should review the degree of trans-
parency of research published in journals to assess
compliance with journal policies. Furthermore, the
impact of poor transparency and open science practices
on individual and societal health outcomes should be
studied to demonstrate its real-world consequences.

Conclusions

We found that the 19 highly ranked health and medical
sciences journals had minimal requirements for transparency
and openness standards in their policies. During the
COVID-19 pandemic, nominal improvements in the
journal policies were observed. As the primary gatekeepers
of research and evidence dissemination that impacts individ-
ual and societal health outcomes, journal policies should be
regularly reviewed and improved to reflect the ongoing need
for transparent and open research.
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