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Understanding the provenance and quality
of methods is essential for responsible reuse

of FAIR data

M Check for updates

ata availability and reusability

are critical to open research. The

FAIR principles provide a mini-

mal set of guiding principles for

making datafindable, accessible,
interoperable and reusable'. Open data are
not necessarily FAIR, and FAIR data are not
necessarily open. Since their publication in
2016', the FAIR principles have accelerated the
open data movement by inspiring activities
andinfrastructure development®*. The princi-
plesarealsobeing adapted for other research
outputs, such as software’. As fundersincreas-
ingly demand FAIR practices and researchers
work to implement the FAIR principles, addi-
tional actions should be taken for responsible
datauseandreuse.

The FAIR principles indirectly outline the
responsibilities of the data depositor by
identifying dataset properties that facilitate
reuse. However, the data provenance and
the quality of the methods and procedures
used to generate and validate data are often
overlooked. This information is essential for
responsible datareuse. FAIR data evaluations
typically focus on the question: “Can I reuse
these data?” Wearguethatitistimetoalsoask,
“ShouldIre-use these data?” and “How should
I reuse these data responsibly?”. These ques-
tions allocate responsibilities between the
datadepositor and the prospective data user.
This shift should include several elements.

Although FAIR data are necessary for reus-
ability, this does not guarantee scientific
rigor, trustworthiness or research quality.
In addition to determining whether data are
FAIR, prospective data users should consider
whether the data are appropriate to answer
their research question. Furthermore, data
users must consider the rigor and quality
of the study design and procedures used to
generate the data, and whether reuse is likely
to yield trustworthy results. Sharing FAIR
data may encourage others to uncritically
reuse those data. Reuse of data from poorly
designed experiments may yield valuable
insights if users address design limitations
when analyzing and interpreting the data®’.

However, uncritical reuse of problematic data
togenerate new, untrustworthy findings may
be harmful. We believe that comprehensive
FAIR data-sharing evaluations (such as EOSC
call HORIZON-INFRA-2022-EOSC-01) should
consider the quality of the data provenance.
We propose that creating guiding princi-
ples that outline the responsibilities of the
data user will facilitate and enhance respon-
sible datareuse. These responsibilities might
include performing a systematic search to
identify datasets relevant to the new research
question, assessing and describing the scien-
tificrigor of the methods and procedures used
to generate or collect those data, and deter-
mining whetheridentified datasets are appro-
priate to answer the research question. If the
underlying study has a high risk of bias, users
should develop ananalysis planto address this
bias or avoid using that dataset. Researchers
who aim to combine datasets should deter-
mine whether any datasets have properties
that preclude combination. Pre-registration
of secondary analyses is important, as data
reuse might make it possible to test many
exploratory hypotheses, at low cost, and
then publish only those supporting a par-
ticular view or reaching a particular evidence
threshold. Additionally, users could share
products resulting from studies that reused
data, including protocols, modified data,
code, software or tools. Further discussion is
needed to clearly define guiding principles.
Responsible reuse of data requires know-
ing how those data were generated. However,
progress on open and reusable methods and
procedures lags far behind progress toward
opendata. Sharing detailed methods descrip-
tions may facilitate abroader spectrumof data
reuse, including for purposes notanticipated
by the data depositors. FAIR highlights the
importance of metadata in helping potential
datauserstounderstand the dataset’, and sev-
eral groups have set domain-specific meta-
datastandards. The term ‘metadata’, however,
is poorly understood by many researchers.
Furthermore, the importance of metadata is
often disregarded, as sharing of high-quality

metadata and data are typically not incentiv-
ized orrewarded. Data-sharing requirements
are often ‘unfunded mandates’, introduced
without adequate training. Many depositors
provide little metadata, or simply cite apaper
describingthe study. Thisis ofteninadequate,
as publications regularly lack essential meth-
odological details®.

The research community can take several
stepstosolvethese problems. When using the
technical term ‘metadata’, researchers should
state that metadatainclude detailed methods.
Datamanagement plans should include shar-
ing of high-quality information about meth-
ods. Method descriptions contextualizing
datasetsshouldinclude detailed information
about the study aim, study design, methods
used, any additional measures taken toreduce
the risk of bias, and study limitations. Data
depositors should also share guidance for
responsible dataset reuse. Research assess-
ment systems must reward and incentivize
sharing of methods, data and code as sepa-
rate research outputs. The academic assess-
ment system primarily values papers, and
so researchers who share methods, data and
codeare doing more work without additional
reward. This must change.

Data repositories can contribute by pro-
viding fields enabling data depositors to link
detailed methods shared in methods reposi-
tories. This could include pre-registrations,
study design protocols, reusable step-by-step
protocols and data validation or analysis
plans. Many researchers use generalist reposi-
tories, whichallow unstructured depositing of
data, methods and other materials. Further
research is needed to determine whether
the presence of structured fields in methods
repositories improve reporting. Generalist
repositories should have machine-readable
systems for determining what materials (such
asmethods, dataand code) anentry contains.

Methods are crucial to scientific advance-
ment; they are not simply a tool to contextu-
alize datasets. If properly shared, methods
could be more widely reused than data. Open
and reusable methods should be shared as
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separate, essential research products. A
vibrant open methods community is needed
to champion this, such as exists for open data
and open code.

FAIR datashould increase the opportunities
forsecondary analysis. Previously, these analy-
seshavebeen conducted by, orinclose collabo-
ration with, the researchers who collected the
data, orinvolved large, well-documented, pub-
licly available datasets, such as population stud-
iesorgovernment registries. FAIR datasharing
can further expand the number and types of
available datasets, while reducing the need for
collaboration between the data depositor and
the data user or re-user, but this will require
changestodatadepositionand reuse strategies.

We encourage those withrelevant expertise
who are interested in contributing to princi-
ples for responsible data reuse to contact us.
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