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Abstract 

Objectives: Data sharing practices remain elusive in biomedicine. The COVID-19 pandemic has highlighted the problems associated 
with the lack of data sharing. The objective of this article is to draw attention to the problem and possible ways to address it. 

Study Design and Setting: This article examines some of the current open access and data sharing practices at biomedical journals 
and funders. In the context of COVID-19 the consequences of these practices is also examined. 

Results: Despite the best of intentions on the part of funders and journals, COVID-19 biomedical research is not open. Academic 
institutions need to incentivize and reward data sharing practices as part of researcher assessment. Journals and funders need to implement 
strong polices to ensure that data sharing becomes a reality. Patients support sharing of their data. 

Conclusion: Biomedical journals, funders and academic institutions should act to require stronger adherence to data sharing policies. 
© 2021 Elsevier Inc. All rights reserved. 
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“Access to information is a human right, but it is often
treated as a privilege. This has to change – and it will
take all of us to make it happen” Erin McKiernan 

Coronavirus disease 2019 (COVID-19), caused by se-
vere acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has had a catastrophic mortality and morbidity im-
pact on the world. The Institute for Health Metrics and
Evaluation, at the University of Washington, report (Jan-
uary 15 

th 2021) more than 2 million deaths world-wide
due to the virus (in less than a year since it was declared
a pandemic) and estimate 3 million COVID-19 infections,
daily [1] . The Spanish flu, approximately 100 years ago, is
the closest public health comparator. As I write this paper,
Health Canada and regulators in other jurisdictions have
granted approval for several vaccines to combat the virus.
The vaccines have started to be given, albeit at a much
slower pace than anticipated, to people in many parts of
the world. This is really good news and might have been
even better had governments contracted out the delivery of
the vaccines to groups that know the distribution business
well. Should another pandemic happen, engaging entities
whose daily routine is distribution and delivery might fa-
cilitate making the process more efficient. What is less
encouraging is the impact that COVID-19 research is hav-
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ing on the research ecosystem, specifically open science
and research integrity. 

1. Open science practices 

There is a recognition that open science accelerates
knowledge discovery. COVID-19 provides an exuberant
example of this. Within 12 days of sharing the severe
acute respiratory syndrome coronavirus 2 genome, it was
sequenced. Subsequent research has created an unspecified
number of jobs, globally, thought to be in the hundreds
of thousands. What is concerning, and insufficiently dis-
cussed in the literature, is the lack of direct access to data
underpinning much of the COVID-19 research output, in
general, and the all-important results of the vaccine trials,
in particular. Setting aside the problems of reporting re-
search by press release [2] , problematic regardless of the
public health importance, none of the data underlying the
vaccine trials is directly and easily available to the scien-
tific community, patients or the broader community. 

Lack of access to the trial data might explain why none
of the vaccine trials were published in BMJ or PLOS
Medicine. Both journals have the highest data sharing stan-
dards of journals, to date [3] . Had more journals followed
these commendable standards, data from the trials would
already be available to readers. Not sharing trial data also

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclinepi.2021.03.032&domain=pdf
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appears to go against the wishes of patients [4] without
who’s altruism randomized trials could not be conducted. 

For countries that have spent countless billions of dol-
lars either helping to develop and/or procure the vaccines,
it is odd that no measures were put in place to ensure
easy access to the data. The necessity of data sharing is
not simply an esoteric need of a fringe element of the
scientific community. It is built on evidence. Regardless of
the severity of language one wishes to use, there is general
agreement that reproducibility is a problem in research [5] .
The psychology community, for example led by the efforts
of Nosek and colleagues through multiple studies, have
clearly shown that a worrying fraction of research results
cannot be replicated [6] . Given these results coupled with
the consequential public health magnitude of the pandemic,
it is unfortunate that health policy experts did not recom-
mend setting aside a small budget (perhaps < 0.0001% of
the global COVID expenditure) to ensure that the vaccine
trials, and other COVID related research, could be repli-
cated. Wouldn’t such replication provide added confidence
about the results and conclusions of this research? 

While there have been valiant efforts to ensure easy
access to COVID research and sharing of its underlying
data – the Wellcome initiative early on in the pandemic
endorsed by hundreds of organizations [7] – this has not
resulted in meaningful change. An analysis of 535 COVID
articles on preprint servers found that “only 21% of au-
thors included data availability statements, and only 11%
of those made their data available in external repositories”
[8] . It is time for journals and funders to up their credibil-
ity and invoke higher data sharing standards? 

What’s really important is to encourage the develop-
ment and implementation of new tools into the scholarly
communication ecosystem, such as a digital dashboard to
enable users, be they funders or universities, to benchmark
their open science practices and think about how to im-
prove them. Critical to any change in behavior or practice
is providing the feedback loop. For example, there is rea-
sonable evidence that data sharing does not really happen
in biomedicine [9] . If we can provide feedback to insti-
tutions about this and engage them in discussions – from
leadership to a bottom-up approach with faculty and staff
– ascertaining what might be a reasonable data sharing
threshold to aim for immediately and in the future. Isn’t
this more likely to be a societal benefit rather than the
usual journal impact factor madness? 

2. Research waste and quality 

At least one estimate suggests close to 100,000 COVID-
19 research articles have been published [10] . This is an
enormous addition to the compendium of knowledge about
the pandemic. Is this knowledge useful? Is it wasteful? It’s
likely too early to truly know if it is wasteful although
conceptually it is reasonable to think so. There has been
little effort to think about COVID research in a global
unified manner. Instead, individual jurisdictions have man-
dated COVID research often specific to their interests.
Were these interests duplicated across countries? Is there
an unnecessary duplication of effort? There are many mul-
tiples of tens of hydroxychorlinequire trials funded through
public funding. Any reasonable inspection of the incep-
tion research ‘proclaiming’ the virtues of the hydroxychor-
linequire would quickly and easily ascertain the foundation
of the claims were highly questionable [11] . The extent to
which researchers registered their COVID-19 protocols is
unclear. This might have helped reduce some waste [12] .
As London and Kimmelman ask, are “we against pandemic
research exceptionalism” [13] . We likely need more time to
more thoroughly investigate the level of waste in COVID-
19 research. Is the emerging knowledge useful? 

3. Incentivizing and rewarding data sharing as part of
researcher assessment 

We don’t yet know the exact curve that adequately de-
scribes the growth of COVID-19 research in our ecosys-
tem. Whether it is exponential or something else, there is
little doubt that researchers will be adding these outputs
to their CVs. Given the traditional standards of academic
promotion and tenure [14] , it is all but certain that the cur-
rency of publications will result in a subsequent increase
in promotion and tenure on the back of COVID research.
Academic institutions should take this opportunity and de-
mote counting the number of publications and journal im-
pact factors, which provide no information about the qual-
ity of research being counted during COVID and use more
meaningful open science practices. The Declaration on Re-
search Assessment group helped lead the charge, strongly
advocating for the discontinuation of journal impact factors
for researcher assessment [15] . The Hong Kong Principles,
and others, advocate for using open science practices as a
meaningful way to assess researchers [16] . Why should re-
searchers who publish COVID-19 research without making
their data available be able to advance their careers? Does
such research output have a societal benefit? 

There is no doubt that COVID-19 research has brought
tremendous pressure to bear on journals. While there is no
public data regarding the increase in the volume of sub-
missions, privately I’ve been told it has more than dou-
bled in several journals. This likely also increased pres-
sure of potential peer reviewers. I now typically receive
10 to 20 requests to peer review, daily. I’ve given up for-
mally responding to journals given the time it takes (only
to be asked for names or other potential reviewers). Now
I simply delete almost all of the requests. Unfortunately,
journals do not require peer reviewers to be trained result-
ing in a shaky system even without the pandemic. There
has been an alarming number of retractions of COVID-
19 articles [17] some of which would have been easy to
identify on submission had there been greater oversight.
Two recent high-profile publications (and subsequent re-
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tractions) of pharmacoepidemiology studies reporting the
effectiveness and risk of hydroxychloroquine in COVID-
19 patients received international media attention [18 , 19] .
Transparent and complete reporting of these studies could
have provided peer reviewers and editors with sufficient
information to question the methods used and the valid-
ity of results. Since these studies used routinely collected
health data, the guidelines for the REporting of studies
Conducted using Observational Routinely collected health
Data should have been applied to ensure complete report-
ing of the research [20] . Unfortunately, editors do not rou-
tinely ask their peer reviewers to use reporting guidelines
as part of their review process [21] . 

It may be too early to assess the trustworthiness of the
COVID-19 research output. What is more evident is that
research integrity has likely been compromised between
journals and their readers. The international committee of
medical journal editors state “In return for the altruism and
trust that make clinical research possible, the research en-
terprise has an obligation to conduct research ethically and
to report it honestly”. Trustworthy research also means that
research reports must be useful to readers. The increased
retractions and other concerns about COVID-19 research
output means that journals and funders will need to work
hard to ensure research integrity is improved. 

4. Assessing open science practices 

Notwithstanding the tremendous effect and speed with
which the trials were planned, conducted and reported,
there are methodological concerns about them. Peter Doshi
has discussed some of these [22] , such as the absolute risk
reduction rate not being reported and possible accidental
unblinding, Other concerns include, were the outcomes for
some of the trials correct and patient centric? Access to the
trial data might help resolve some of the questions and
concerns. 

This is also the case for the Transparency and Open-
ness Promotions (TOP) guidance [23] created by scientists
representing journals, funders, and professional societies
to better align publishing and funding practices with best
practice in the conduct of research. The TOP Factor [24] is
a metric that reports the policies that a journal is taking
to implement policies that comply with the TOP standards.
This journal is a TOP signatory but an examination of their
TOP factor (a means to replace the very shaky journal im-
pact factor) reveals a score of 1 for data citation (out of a
possible total of 30). The journal is silent on the several
aspects concerning data sharing. 

Many paywalled journals have unlocked their doors to
COVID content. This is a positive move and provides read-
ers, particularly health care providers and patients, glob-
ally, with access to content regardless of their resources.
Open science is definitely an equalizer and an important
enabler of equity, diversity and inclusiveness. Why stop
at COVID content? Aren’t there other diseases worthy of
open access? In late 1971, President Nixon declared war on
Cancer. More than 40 years later President Obama asked
his then vice present Joe Biden to lead a similar effort.
My suggestion is to declare war on paywalls. Such a pol-
icy might enable all journals to be open rather than for the
privileged few who have the resources to buy subscrip-
tions. Plan S [25] , an international effort to ensure that
publicly funded research is disseminated via open access
outlets, might be a starting point. 

5. Audit and feedback 

The scientific ecosystem cannot change without feed-
back. I’m unaware of any funder or publisher who reg-
ularly provides audits and feedback as to whether they
are meeting their respective missions. Such audits should
now be mandatory. There are examples of how audits can
enhance the entire system. A few years ago, Goldacre
and colleagues developed a trial tracker monitoring sys-
tem [26] providing feedback on the proportion of regis-
tered trial protocols that had a subsequently completed trial
published. Even in my own institution this data proved ef-
fective. The hospital leadership put in place a monitoring
system to help reach a much higher threshold of published
clinical trials. Why don’t funders and publishers set aside a
small fraction of their revenues and do likewise for a broad
spectrum of open science practices concerning COVID re-
search? 

6. Actions to promote data sharing 

There is no vaccine to block the impact of question-
able COVID researchers and COVID research outputs. The
plume of questionable open science practices and research
integrity continues and there are few controls in place as
to how the research might be used. Everybody in the re-
search ecosystem needs to work more closely together on
ways to maximize open science practices. Society will be
the beneficiary. Perhaps it is time for this journal and oth-
ers to push academic institutions and funders to implement
policies that incentivize and reward data sharing as part of
researcher assessments. At the same time journals them-
selves should commit to doubling down on their effects to
ensure data sharing is an integral part of journal submis-
sion criteria. 

References 

[1] https:// COVID19.healthdata.org/ global?view=daily-deaths&tab= 
trend, (access 14 March 2021). 

[2] https:// covid19vaccinetrial.co.uk/ breakthrough- global- covid- 19- 
vaccine, (access 14 March 2021). 

[3] Naudet F, Sakarovitch C, Janiaud P, Cristea I, Fanelli D, Moher D,
et al. Data sharing and reanalysis of randomized controlled trials
in leading biomedical journals with a full data sharing policy: sur-
vey of studies published in The BMJ and PLOS Medicine. BMJ
2018;360:k400 PMID: 29440066; PMCID: PMC5809812. doi: 10.
1136/bmj.k400. 

https://www.COVID19.healthdata.org/global?view=daily-deaths&tab=trend
https://www.covid19vaccinetrial.co.uk/breakthrough-global-covid-19-vaccine
https://doi.org/10.1136/bmj.k400


136 D. Moher / Journal of Clinical Epidemiology 137 (2021) 133–136 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[4] Mello MM, Lieou V, Goodman SN. Clinical trial participants’
views of the risks and benefits of data sharing. N Engl J Med
2018;378:2202–11. doi: 10.1056/NEJMsa1713258 . 

[5] Baker M. Is there a reproducibility crisis? Nature 2016;533:452–4.
doi: 10.1038/533452a. 

[6] Collaboration OS. Estimating the reproducibility of psychological
science. Science 2015;349:943–51. doi: 10.1126/science.aac4716 . 

[7] Sharing Research Data and Findings Relevant to the Novel Coron-
avirus (COVID-19) Outbreak. Wellcome Trust https://wellcome.ac.
uk/coronavirus- covid- 19/open- data, (access 14 March 2021). 

[8] Sumner JQ, Haynes L, Nathan S, Hudson-Vitale C, McIntosh LD.
Reproducibility and reporting practices in COVID-19 preprint
manuscripts. medRxiv 2020 .03.24.20042796This is a preprint and
has not undergone peer review. doi: 10.1101/2020.03.24.20042796 . 

[9] Siebert M, Gaba JF, Caquelin L, Gouraud H, Dupuy A, Moher D,
et al. Data-sharing recommendations in biomedical journals and ran-
domised controlled trials: an audit of journals following the ICMJE
recommendations. BMJ Open 2020;10:e038887 PMID: 32474433;
PMCID: PMC7264700. doi: 10.1136/bmjopen- 2020- 038887 . 

[10] Ioannidis JPA, Salholz-Hillel M, Boyack KW, Baas J. The rapid,
massive infection of the scientific literature and authors by COVID-
19. bioRxiv 2020 .12.15.422900; doi:. doi: 10.1101/2020.12.15.
422900. 

[11] Gautret P , Lagier J-C , Parola P , Hoang VT , Meddeb L , Mailhe M ,
et al. Hydroxychloroquine and azithromycin as a treatment of
COVID-19: results of an open-label non-randomized clinical trial.
Int J Antimicrob Agents 2020:105949 . 

[12] Chalmers I, Glasziou P. Avoidable waste in the production and re-
porting of research evidence. Lancet 2009;374:86–9. doi: 10.1016/
S0140- 6736(09)60329- 9 . 

[13] London AJ, Kimmelman J. Against pandemic research exceptional-
ism. Science 2020;368:476–7 Epub 2020 Apr 23. PMID: 32327600.
doi: 10.1126/science.abc1731 . 

[14] Rice DB, Raffoul H, Ioannidis JPA, Moher D. Academic cri-
teria for promotion and tenure in biomedical sciences faculties:
cross sectional analysis of international sample of universities.
BMJ 2020;369:m2081 PMID: 32586791; PMCID: PMC7315647.
doi: 10.1136/bmj.m2081 . 

[15] The San Francisco Declaration on Research Assessment (DORA).
http:// www.ascb.org/ dora/ , (access 14 March 2021). 
[16] Moher D, Bouter L, Kleinert S, Glasziou P, Sham MH, Barbour V,
et al. The Hong Kong Principles for assessing researchers: Fostering
research integrity. PLoS Biol 2020;18:e3000737 PMID: 32673304;
PMCID: PMC7365391. doi: 10.1371/journal.pbio.3000737 . 

[17] Bramstedt KA. The carnage of substandard research during
the COVID-19 pandemic: a call for quality. J Med Ethics
2020;46:803–7 Epub 2020 Oct 1. PMID: 33004545. doi: 10.1136/
medethics- 2020- 106494. 

[18] Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Retraction:
cardiovascular disease, drug therapy, and mortality in Covid-19. N
Engl J Med 2020;382:2582. doi: 10.1056/NEJMoa2007621 . 

[19] Mehra MR, Desai SS, Ruschitzka F, Patel AN. Hydroxychloroquine
or chloroquine with or without a macrolide for treatment of COVID-
19: a multinational registry analysis. Lancet 2020 (published online
May 22.). doi: 10.1016/S0140- 6736(20)31180- 6 . 

[20] Benchimol EI, Moher D, Ehrenstein V, Langan SM. Retraction
of COVID-19 pharmacoepidemiology research could have been
avoided by effective use of reporting guidelines. Clin Epidemiol
2020;12:1403–20 PMID: 33376409; PMCID: PMC7762449. doi: 10.
2147/CLEP.S288677 . 

[21] Hirst A, Altman DG. Are peer reviewers encouraged to use re-
porting guidelines? A survey of 116 health research journals. PLoS
One 2012;7:e35621 Epub 2012 Apr 27. PMID: 22558178; PMCID:
PMC3338712. doi: 10.1371/journal.pone.0035621 . 

[22] https:// blogs.bmj.com/ bmj/ 2020/ 11/ 26/ peter- doshi- pfizer- and- mode-
rnas- 95- effective-vaccines-lets-be-cautious-and-first-see-the-full- 
data/, (access 14 March 2021). 

[23] Nosek BA, Alter G, Banks GC, Borsboom D, Bowman SD, Breck-
ler SJ, et al. Scientific standards. Promoting an open research culture.
Science 2015;348:1422–5 PMID: 26113702; PMCID: PMC4550299,
(access 14 March 2021). doi: 10.1126/science.aab2374. https://www.
cos.io/ our-services/ top-guidelines , (access 14 March 2021). 

[24] https:// topfactor.org/ , (access 14 March 2021). 
[25] https:// www.coalition-s.org/ , (access 14 March 2021). 
[26] Goldacre B, DeVito NJ, Heneghan C, Irving F, Bacon S,

Fleminger J, et al. Compliance with requirement to report results on
the EU Clinical Trials Register: cohort study and web resource. BMJ
2018;362:k3218 PMID: 30209058; PMCID: PMC6134801, (access
14 March 2021). doi: 10.1136/bmj.k3218 . 

https://doi.org/10.1056/NEJMsa1713258
https://doi.org/10.1038/533452a
https://doi.org/10.1126/science.aac4716
https://www.wellcome.ac.uk/coronavirus-covid-19/open-data
https://doi.org/10.1101/2020.03.24.20042796
https://doi.org/10.1136/bmjopen-2020-038887
https://doi.org/10.1101/2020.12.15.422900
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
http://refhub.elsevier.com/S0895-4356(21)00114-1/sbref0011
https://doi.org/10.1016/S0140-6736(09)60329-9
https://doi.org/10.1126/science.abc1731
https://doi.org/10.1136/bmj.m2081
http://www.ascb.org/dora/
https://doi.org/10.1371/journal.pbio.3000737
https://doi.org/10.1136/medethics-2020-106494
https://doi.org/10.1056/NEJMoa2007621
https://doi.org/10.1016/S0140-6736(20)31180-6
https://doi.org/10.2147/CLEP.S288677
https://doi.org/10.1371/journal.pone.0035621
https://www.blogs.bmj.com/bmj/2020/11/26/peter-doshi-pfizer-and-modernas-95-effective-vaccines-lets-be-cautious-and-first-see-the-full-data/
https://doi.org/10.1126/science.aab2374
https://www.cos.io/our-services/top-guidelines
https://www.topfactor.org/
https://www.coalition-s.org/
https://doi.org/10.1136/bmj.k3218

