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European research project that aims to develop mathematical models and an epidemiological repository
Editor: L. Leibovici to assess the impact of vaccines and monoclonal antibodies on antimicrobial resistance (AMR). To
accomplish the project aim, Work Package 3 was responsible for gathering historical anonymized indi-
vidual patient datasets.

Sources: Through a systematic search we have identified 108 eligible studies for data sharing; of which
eight have completed all legal requirements and shared their datasets, with data from four infectious
syndromes and seven resistant pathogens. The AMR data gathered in Predicting the Impact of Mono-
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Individual patient data
Secondary data analysis

Content: Challenges and possible solutions in data sharing activities were mapped and discussed: lack of

researchers’ interest in sharing data, cumbersome ethical and legal requirements, laborious data man-
agement procedures, specific requirements for public data access, insufficient training and funding.

Implications: We expect that experience gained in this project can be useful to improve data sharing; and
that the datasets gathered can be used in future AMR projects. Mariana Guedes, Clin Microbiol Infect

2025;31:753

© 2025 The Authors. Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology and
Infectious Diseases. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Background

Data sharing increases public trust in research by enhancing
transparency and allowing independent researchers to replicate
original analyses [1,2]. It also enables researchers to explore new
hypotheses and gain new medical insights while reducing un-
necessary duplication of studies [1—3] Over the last decade,
journals and funding institutions have increasingly required in-
vestigators to share data [2,4]. The International Committee of
Medical Journal Editors has proposed that authors share deiden-
tified patient data underlying their results upon publication; and
regulatory bodies, such as the European Medicines Agency, have
published clinical data to prevent trials duplication, foster inno-
vation and build trust in regulatory processes [4,5]. Additionally,
findable, accessible, interoperable, reusable (FAIR) data principles
were established [6].

In recent years, data repositories and portals have emerged.
Some examples include Figshare platform, Dryad data repository,
Yale University Open Data project and Vivli platform [2,7—9]. Other
initiatives focused on specific diseases or developed by certain
consortia, such as the Worldwide Antimalarial Resistance Network,
National Heart, Lung and Blood Institute data repository, Virtual
International Stroke Trials Archive or Alzheimer's Disease Neuro-
imaging Initiative facilitate sharing data in a collaborative envi-
ronment [10—13].

The 2023 State of Open Data survey indicated that 37% of re-
sponders share their data upon publication, 18% by end of the
research cycle, and 17% only upon request [14]. When compared
with other research fields, medicine and social sciences were
significantly more likely to share their data only upon request [14].
On the other hand, researchers are interested in re-using data, with
data portals receiving a substantial number of data requests
[11,15,16].

Aim of predicting the impact of monoclonal antibodies &
vaccines on antimicrobial resistance project

Predicting the Impact of Monoclonal Antibodies & Vaccines on
Antimicrobial Resistance (PrIMAVeRa; https://www.primavera-
amr.eu/) is a European private-public partnership project funded
by Innovative Medicines Initiative 2 Joint Undertaking that aims to
develop mathematical models and an epidemiological repository to
assess the impact of vaccines and monoclonal antibodies (mAbs) on
antimicrobial resistance (AMR) [17]. PrIMAVeRa work package 3
(WP3) objectives included identify existing datasets with relevant
individual patient data on infections caused by AMR bacteria;
assess the accessibility of individual patient data and develop a data
management and validation plan; develop data management sys-
tems to facilitate and implement harmonized and standardized
data extraction; set up an ethical charter for future use of deiden-
tified data; and develop a statistical analysis plan to feed the
mathematical models.

This manuscript aims to describe the work accomplished by
WP3 in the process of identifying and gathering datasets with

anonymized individual patient-level data for secondary data
analysis, map the challenges faced and propose possible solutions.

Procedures necessary to gather data

Table 1 describes the procedures necessary to gather anony-
mized individual patient-level data and make them publicly
available.

How to identify eligible datasets?

A systematic search of peer-reviewed and grey literature (re-
ports, thesis, and white papers) was performed to identify studies
with individual patient-level data useful for PrIMAVeRa project
(registered in PROSPERO, CRD42022322029) [18].

Studies were selected if reporting data for at least one of eight
target AMR bacteria (carbapenem-resistant Acinetobacter bau-
mannii or Pseudomonas aeruginosa, carbapenem- or third-
generation cephalosporin-resistant Escherichia coli or Klebsiella
pneumoniae; methicillin-resistant Staphylococcus aureus; and
vancomycin-resistant Enterococcus faecium) and one of six in-
fections (bloodstream, lower respiratory tract, urinary tract, intra-
abdominal, skin and soft-tissue, and surgical site infections)
(Table S1). These pathogens and infections were selected based on
Centre for Disease Prevention and Control ranking of relevance,
priority pathogen list from World Health Organization, previous
AMR burden estimates, resistance prevalence and availability of
vaccines or mAbs in the pipeline [19—-21].

Comparator groups were patients with infection caused by
susceptible isolates or without infection. Studies from high-income
countries (World Bank classification) with a total sample size of at
least 80 participants and at least 40 patients in the resistant group
were selected (minimum sample to provide meaningful parameters
for modelling).

Outcomes assessed were mortality, hospital and intensive care
unit (ICU) admission, length of hospital or ICU stay, clinical or
microbiological cure, infection recurrence, cognitive impairment
and economic outcomes (e.g. number of outpatient and emergency
room consultations, inpatient costs, ICU costs, hospital read-
mission). Peer-reviewed literature was performed on MEDLINE®
(PubMed) and Embase (Ovid) and grey literature review used Open
Grey, Database of Abstracts of Reviews of Effects, British Library
Thesis Service and Clinical trial registries (Table S2) [22]. Cohort,
case-control and randomized controlled studies published from
1990 to 2022 were assessed, regardless of language. Overall, 108
studies were eligible for inclusion (Table S3).

Invitation letter and eligibility questionnaire

An invitation letter for collaboration was sent by e-mail to
principal investigators (PIs), senior and corresponding authors (co-
authors in case of no reply) of eligible studies and co-authorship
offered in publications using their datasets. Reminders sent up to
five times over a 1-year period.
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Table 1

Summary of procedures necessary to gather anonymized individual patient-level data and make it publicly available

Gathering data

Step 1 — Define your study protocol and minimum set of variables necessary for your study, taking in consideration different historical study designs, data types and

structures.

Step 2 — Define the privacy proception level of your project and consequently the anonymization standards required; clearly describe the data anonymization

techniques that should be implemented to achieve your project requirements.

Step 3 — Gather contact details from corresponding author, senior author and co-authors from the eligible studies based on your protocol definitions.

Step 4 — Send an invitation letter for collaboration to e-mail addresses identified, with follow-up reminders; offer Pls participation in secondary data analysis projects
that will reuse their data. If possible, try to contact authors by phone call or in-person to strength collaboration.

Step 5 — Send a questionnaire for scientific collaboration to studies interested in sharing their data to access datasets eligibility from an ethical and legal point of view;

and prepared questionnaire evaluation reports based their answers.
Step 6 — Request local EC approval, if not previously sought by the study's PIL.

Step 7 — Confirm that datasets are anonymized according to your project standards, by requesting signature of an ethical charter by study's PI.
Step 8 — Sign a data access and use agreements between the study's PI and data receipt institutions legal representatives.

Step 9 — Prepare an infrastructure that PI's can use to securely transfer their anonymized datasets.

Step 10 — Standardize your metadata file using ontological terms from ICD-10, LOINC and SNOMED CT.

Step 11 — Harmonize received datasets according to your metadata file structure.

Step 12 — Securely store datasets in CDISC format in more than one server to facilitate data backup and redundancy.

Making data publicly available

Step 1 — Prepare a data management plan including information about project's long-term sustainability and description of the procedure to access data.
Step 2 — Design and implement a freely online infrastructure where information about your project, metadata file, dataset description and detailed information about

datasets gathered can be publicly available for consultation.

Step 3 — Have an online application form freely available, where researchers can apply to request access to gathered data.

Step 4 — Embed clauses related to privacy and personal data and terms and conditions for participation in the application form.

Step 5 — Define a scientific committee with experts from different fields to assess data requests.

Step 6 — Manually or automatically prepare the minimal dataset based on application form information and securely transfer it to researchers.

Step 7 — Confirm that datasets are destroyed after data analysis completed.

CDISC, Clinical Data Interchange Standards Consortium; EC, ethics committee; ICD-10, International Statistical Classification of Diseases and Related Health Problems 10th
Revision; LOINC, Logical Observation Identifiers Names and Codes; PI, principal investigator; SNOMED CT, Systematized Nomenclature of Medicine Clinical Terms.

Upon a positive answer, researchers were asked to complete
a questionnaire to ensure studies meet the inclusion criteria
from ethical and legal perspectives: type of data, data ano-
nymization, country, informed consent and ethics committee

Of the 108 studies selected, no answer was obtained in 64
studies (59%). Representatives from 35 studies showed interest in
collaborating, four were not interested and five have destroyed the
original database. Of the 35 studies interested, 24 (69%) completed

(EC) approval, including authorization for data sharing the questionnaire, of which five were excluded because of lack of
(Table S4). individual patient-level data (Fig. 1).
[ Studies contacted, included and excluded ]
« Interested in collaboration (n=35)
« Invitations not accepted (n=9)
Invitation Letter for * Norinerested [n=g)
Collaboration sent (n=108) 4 * Database deleted (n=5)
* No answer (n=64)
"q:', « Noreply (n=5¢)
£ * Invalid e-mail address (n=8)
¢
< v .
° * Questionnaires completed (n=24)
5 Questionnaire for Scientific N * Excluded (n=5): aggregated data
'g Collaboration sent (n=35) i + Accepted (n=19)
'g: « Noreply (n=11)
(8]
A
« Ethical charters signed (n=12)
Ethical Charter sent (n=19) » + Not signed: required institutional agreements (n=2)
« Noreply (n=5)
A
o
§ Data Access and Use » ° Pending signature (n=4)
F Agreement sent (n=12) + Signed and shared data (n=8)

Fig. 1. Adaptation of a Preferred Reporting Items for Systematic reviews and Meta-Analysis (PRISMA) flowchart describing the procedures necessary to gather anonymized
individual-level data and reasons from excluding studies in the different phases of this process.
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Ethical and legal procedures

According to PrIMAVeRa project requirements, individual-level
data needed to be anonymized. Although anonymized data them-
selves are not subject to general data protection regulation (GDPR),
the process of anonymization and ensuring data cannot be re-
identified requires compliance with GDPR and national regula-
tions [23].

A law firm with expertise in data protection legislation was
hired to establish the required procedures and documents in
accordance with GDPR and national regulations. An ethical charter
was developed to certify that: (a) all relevant authorizations from
competent authorities were obtained; (b) data were obtained with
the competent EC approval and informed consents signed, if
needed; (c) non-personal data generated within PrIMAVeRa project
could be made available through adequate public repositories; (d)
all PriMAVeRa publications would be published under open access
and the PIs will be considered as co-authors; and (e) legal re-
quirements for exporting/importing data to/from other countries
were met. The ethical charter was signed by the PI as a prerequisite
for signing the data access and use agreement.

The data access and use agreement, signed between Pls and
PrIMAVeRa WP3 lead (Andalusian Public Health Service [SAS],
Seville, Spain) authorized representatives, governs collaboration
between parties in achieving PrIMAVeRa aims; guarantees that
study's PI transfers anonymized individual patient data; and en-
sures that SAS takes all necessary technical and organizational
measures to guarantee an optimal level of security, compliant with
GDPR and national data protection requirements.

PrIMAVeRa WP3 study protocol ‘Impact of vaccines and mono-
clonal antibodies on clinical outcomes in patients with infection by
resistant microorganisms’ was shared with the study's PIs and used
in case EC approval was not historically obtained or the PI's insti-
tution required an additional approval.

Of the 19 eligible studies in the questionnaire report, 12 signed
the ethical charter, two required additional specific agreements
from their institutions and five did not answer. Finally, data access
and use agreement was sent to 12 studies, of which eight signed it
and shared their datasets by the time of this publication (Table S5);
the other four were pending.

How to anonymize patient-level data?

According to the Sharing Anonymized and Functionally Effective
data standard rating system, PrIMAVeRa individual patient-level
data would require level 2 privacy protection, because data would
be kept in a highly secure environment and could be shared exter-
nally [24]. On the basis of this, we defined the procedure for data
anonymization and shared it with the PIs to ensure that datasets
were correctly anonymized before sharing, which included: dele-
tion of all direct identifiers (information that is unique to an indi-
vidual, i.e. name, date of birth) and free texts (which more frequently
contain direct identifiers); use of PhUSE method for dates ano-
nymization (in which the original dates are shifted by a certain
number of days, maintaining the chronological relationship be-
tween events); and 2 k-anonymization for indirect identifiers such
as age, sex and country (in which each combination of indirect
identifiers values appears at least twice in the dataset) [1,16,24—26].

How to harmonize and standardize datasets?

Data were semantic and syntactically harmonized according to a
minimum set of variables selected by the PrIMAVeRa consortium
(available in metadata file at ECRAID-Base EPI-Net; https://epi-net.
eu/primavera/data-availability/) to accommodate different data

types and formats, according to model's requirements. The data
harmonization process was done manually to deal with different
definitions and data structures; it included the translation of non-
English datasets to English, mapping original study variables, re-
name original variables and re-categorization as needed.

To comply with FAIR principles, we use Clinical Data Interchange
Standards Consortium format that aims to standardize data
collection, management and reporting of trials [3,13]. Additionally,
variables were mapped to ontological terms using the International
Statistical Classification of Diseases and Related Health Problems
10th revision, Logical Observation Identifiers Names and Codes and
Systematized Nomenclature of Medicine Clinical Terms, using the
Athena tool [27].

How to provide public access to gathered data?

Public access to PrIMAVeRa WP3 data is provided by ECRAID-
Base EPI-Net platform (https://epi-net.eu/primavera/about/
anonymized-individual-patient-data/), managed by University of
Verona (UNIVR), Verona, Italy. Metadata and dataset description
files are available as well as detailed information about the original
studies.

PrIMAVeRa consortium members have access to data for analysis
within the scope of PrIMAVeRa project. External researchers may
request access by completing an online application form including
the objectives of their request, data needed, ethics and security,
funding and expected scientific outputs. This form re-directs to
privacy policy terms and data use terms and conditions on the
ECRAID-Base EPI-Net platform to which applicants should adhere.

The requests are assessed by a scientific committee including
representatives from SAS and UNIVR, and upon positive approval,
requested data are securely transferred. After completion of sec-
ondary analysis, external researchers need to confirm data deletion
(Fig. 2). WP3 anonymized datasets are securely stored in SAS and
UNIVR servers, allowing data backup. The PrIMAVeRa data man-
agement plan includes information about project's long-term
sustainability.

Challenges and possible solutions in data sharing
Table 2 describes challenges and possible solutions identified.
Researchers' interest in sharing data

We had a low response rate (41%) from study's authors even
after multiple contacts and reminders. Some authors declared that
data were no longer available (destroyed or lost); in other cases, the
PI was retired or deceased, and other contacted co-authors declared
they could not share the data. Some companies and/or institutions
were also not allowed to share their data because of internal pol-
icies. For those who responded, we offered co-authorship. Previous
data suggest that researchers do not receive enough credit for
sharing their data and recognition, including citation of their
research papers, is a critical factor to motivate data sharing [14].

Previous studies reported similar low response rate when con-
tacting study's PIs [11,28,29]. In this sense, e-mail communication
might be less efficacious than phone or in-person meetings, which
are of course more complex to achieve [29]. Researchers may also
be reluctant to share their data immediately after publication
because this may compromise further analyses [11,13] Researchers
may also be afraid of incorrect analysis and misinterpretation,
highlighting the importance of their involvement in secondary data
analysis [3,11,16,30] Structural difficulties related to lack of time,
funding and organizational resources can also reduce researchers
interest [9,13,29,31,32].
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Data input from external database owners

v

SAS WP3 team
Data > (legal, data

anonymization management)

:
E -~
harmonization

Database owners

v

Data output for secondary research use

External researchers

s

Joint committee
(SAS and UNIVR)

assessment

v

Data >
preparation

Fig. 2. PrIMAVeRa WP3 dataflow diagram. IT, information technology; PriMAVeRa, Predicting the Impact of Monoclonal Antibodies & Vaccines on Antimicrobial Resistance; SAS,

Andalusian Public Health Service; UNIVR, Verona University; WP3, work package 3.

Ethical and legal requirements

Data sharing agreements should be signed between parties and
include ethical aspects for data use, patients' privacy and proper
handling of data [1,3,11,16,25,30,33]. Agreements terms should be
transparent, and mechanisms for reporting and handling potential
breaches established [11,15,16,30]. In our experience, agreement's
signature was cumbersome because of PI's difficulties in under-
standing legal requirements, insufficient institutional support and
need of institution legal representative's signature.

There is disparity in authors' opinion about the need to obtain a
specific EC approval for data sharing, even if included in the original
informed consent [1,4,11,34,35]. Possible solutions can be disclosing
potential data sharing mechanisms in the informed consent,
sharing only anonymized data and restrain secondary data analysis
within the range of original research project [25,34]. However, it is
not possible to anticipate future studies that might arise; also, it is
arguable that participants should have the opportunity to withhold
their permission for specific studies [25].

Data management activities

Anonymization is the process of rendering personal data
anonymous by dealing with direct and indirect identifiers [25,36]. It
should balance the risk of reidentification and the preservation of
dataset utility [10,36]. There are some platforms supporting data
anonymization, but still part of the work needs to be done manu-
ally; e.g. select direct and indirect identifiers, define k-anonym-
ization classes and anonymize dates [37,38]. Solutions to facilitate
data anonymization include data collection standardization and
improvement of data automation [33].

Even though data harmonization and standardization increases
data interoperability and reusability in compliance with FAIR
principles, their implementation can be challenging because of
differences in study designs, data structures and documentation
standards [3,6,13,39]. When mapping the PrIMAVeRa project vari-
ables with standardized terms, the multiplicity of terminologies
was challenging, and in some cases, there were not ontological
terms available that clearly described our variables, in which case
the closest term was used.

Public access to data
Defining the process for public data access is complex, because

different options exist ranging from free open data to access upon
request. Access upon request allows more control but can be more

cumbersome. To facilitate it, we developed an online application
where legal clauses are embedded. When data applications are
accepted, a minimal dataset is manually prepared based on project
requirements and secured transferred. This manual workload could
be reduced by implementing a fully automated data availability
process.

In recent years, data repositories and portals emerged providing
infrastructures that can store and share anonymized datasets ac-
cording to funders' requirements, while providing tools for ano-
nymization and metadata curation [2,9,11,13,40]. However, we are
not aware of any unique centralized portal where researchers can
deposit their data and obtain data management support; or a global
tool mapping all currently available data repositories. Electronic
application forms can make data access request easier, but they can
also impose legal challenges because of collection of researchers’
sensitive data [11,16,30]. Formal data access policies and review
committees can help ensure fair and responsible data sharing
[11,25].

Training and funding

Suboptimal knowledge of data sharing requirements might be
overcome by training a new generation of data sharing experts
[9,14,41]. Furthermore, lack of funding for data sharing makes this
activity unappealing, particularly when considering the necessary
resources [11,16]. Funding agencies should support including data
sharing requirements in grant applications and providing specific
financial support [14,41]. Despite initial costs, data value will in-
crease with subsequent uses [2].

Strengths and limitations

Despite the challenges and barriers faced, we could gather data
from eight studies, corresponding to four infections (bloodstream,
urinary tract, pneumonia and intra-abdominal infections) and
seven resistant pathogens (all planned except vancomycin-
resistant E. faecium).

The main limitation of our study was the difficulty in under-
standing the low response rate by the Pls as we were unable to reach
out many of them. Nevertheless, our results are similar to other data
gathering projects, where researchers' recognition was reported as
the main limitation. On the other hand, our experience dealing with
the legal procedures necessary to gather anonymized individual
data can be used as a toolkit in future projects. Additionally, we were
able to clearly define an easy anonymization procedure that could be
used when dealing with individual-level data.
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Table 2

Description of challenges and possible solutions to gather anonymized individual patient data from existing studies

Challenges

Possible solutions

Researchers' interest in data sharing
1. Corresponding author and/or PI low response rate

2. Lack of investigators motivation in data sharing

Ethical and legal requirements
3. EC approval for data sharing and secondary use

4. Compliance with GDPR
5. Gathering data outside EU

6. Clauses necessary in data sharing agreements

7. Lack of academic expertise in legal requirements for data
sharing

Data management activities

8. Different interpretations of data anonymization

9. Manual workload in data harmonization

10. Compliance with FAIR principles

Public access to data
11. Security of data storage infrastructure

12. Insufficient datasets documentation

13. Procedures necessary to provide public access to data

14. Uncontrolled dissemination of data shared with external
researchers

15. Maintain data sustainability
Training and funding
16. Suboptimal knowledge of data sharing requirements

17. Lack of funding for data sharing activities

Subject and content in the invitation e-mail should spark author's interest to collaborate and underline
potential benefits.

Communication plan including multiple e-mail reminders.

Contact multiple co-authors of the same study.

Contact PI through network partners, phone or in-person meetings.

Central database with up-to-date researchers' contacts details.

Recognize investigators' role, by offering co-authorship in studies that reuse their data and cite their original
work.

Improve culture of data sharing and reuse, by involving PI in secondary data analysis projects of their own
datasets.

Funding bodies should highlight the importance of data sharing by making it mandatory and providing
dedicated resources.

Informed consent should conceive information about data sharing and reuse.

Restrain the secondary data analysis within the scope of the original research.

Share anonymized data, to facilitate EC approval.

Provide detailed protocol describing the purpose of data sharing for secondary use.

Share anonymized data that are not under the GDPR legislation.

Improve literacy and favour discussions about GDPR in academic institutions.

Specific data sharing agreements should be signed between EU and non-EU institutions, due to differences
in data protection legislation.

Sign data sharing agreement between data owners and data controllers.

Data sharing agreement should describe both parties' rights and duties, and address aspects related to
ethical use, participant privacy, and proper handling of data.

Get support from institutions or companies with expertise in this field (e.g. data protection officers, law
firms).

Request PIs to be responsible for anonymization of their datasets.

Provide standard operating procedure for data anonymization, including easy-to-implement techniques and
platforms that support data anonymization.

Define a minimum core set of variables essential for secondary data usage to reduce data harmonization
workload.

Design an electronic case report form that includes hierarchic variables to accommodate for original datasets
heterogeneity (e.g. timepoints of assessment, dates, planned study follow-up).

Use an interface for data gathering that provides data checks, reducing data errors.

Use CDISC format to standardize data collection and management, facilitating data exchange and analysis.
Include ontological terms (e.g. ICD-10, LOINC and SNOMED CT) in metadata file to improve data
standardization.

Data hosting environment should comply with security standards and allow total or partial controlled data
access for trustworthy researchers.

Use an interface that allows batch importation, reducing workload.

Metadata file should be publicly available to provide an overview of dataset's content and structure.
Dataset descriptor file should be publicly available and include information about study aims, study design,
population under study, sample size, outcomes, etc.

Foresee an online application form to facilitate request to data access.

Facilitate signature of data sharing agreements by embed them in the application form.

Establish a multidisciplinary scientific committee to assess requests taking into consideration projects
scientific value and their potential to advance scientific knowledge.

Reduce manual workload in data preparation by implementing a fully automated data availability process
based on the application form information.

Follow-up of data sharing.

Request external researchers to delete and provide confirmation of dataset deletion after completion of
secondary data analysis project.

Data management plan should include considerations on project's long-term sustainability, detailing
procedure for public access request to gathered data.

Data backup or redundancy is advised to prevent possible data breaches.

Train a new generation of data sharing experts in essential subjects such as data preparation, privacy
regulations, anonymization, reporting, and governance.
Include data sharing requirements in grant applications and providing financial support for that.

CDISC, Clinical Data Interchange Standards Consortium; EC, ethics committee; EU, European Union; FAIR, findable, accessible, interoperable, reusable; GDPR, General Data
Protection Regulation; ICD-10, International Statistical Classification of Diseases and Related Health Problems 10th Revision; LOINC, Logical Observation Identifiers Names and
Codes; P, principal investigator; SNOMED CT, Systematized Nomenclature of Medicine Clinical Terms.

The main strength of our project is the development of a public Conclusion
data repository with patient-level data on AMR infections. These
data can be used not only in PrIMAVeRa studies to assess the impact Data sharing is important to foster research, increase trans-

of vaccines and mAbs on AMR, but also in other future studies on parency and reduce duplication of studies. The lack of researcher's

the same field.

interest in sharing their data is one of the main bottlenecks when
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making data publicly available. Insufficient funding for data sharing
and scarce legal and data managing support may be some of the
barriers that make researchers unwilling to share their data. Pre-
vious studies have reported researchers’ recognition as the main
factor that restrains researchers from data sharing.
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