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ABSTRACT ARTICLE HISTORY
Background: Despite wide recognition of the benefits of shar- Received 20 September 2023
ing research data, public availability rates have not increased Accepted 18 January 2024
substantially in oncology or medicine more broadly over the KEYWORDS

last decade. Methods: We surveyed 285 cancer researchers to data sharing; survey;
determine their prior experience with sharing data and views oncology; cancer; open
on known drivers and inhibitors. Results: We found that 45% of science

respondents had shared some data from their most recent

empirical publication, with respondents who typically studied

non-human research participants, or routinely worked with

human genomic data, more likely to share than those who

did not. A third of respondents added that they had previously

shared data privately, with 74% indicating that doing so had

also led to authorship opportunities or future collaborations

for them. Journal and funder policies were reported to be the

biggest general drivers toward sharing, whereas commercial

interests, agreements with industrial sponsors and institutional

policies were the biggest prohibitors. We show that research-

ers’ decisions about whether to share data are also likely to be

influenced by participants’ desires. Conclusions: Our survey

suggests that increased promotion and support by research

institutions, alongside greater championing of data sharing by

journals and funders, may motivate more researchers in oncol-

ogy to share their data.

Introduction

Cancer is a major health burden and leading cause of premature death
worldwide. Based on estimates from the World Health Organisation in
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2019, cancer was one of the top three leading causes of premature death in all
but 6 of the 183 countries assessed (Bray et al. 2021). Furthermore, based on
recent trends, cancer is expected to overtake cardiovascular disease as the
leading cause of death in most countries this century (Bray et al. 2021). It is
therefore no surprise that approximately USD $24.5 billion was directed
toward cancer-related research between 2016 and 2020 globally, with almost
three quarters of this sum being invested in pre-clinical research (McIntosh
et al. 2023). However, despite the large investment of public and philanthro-
pic funds into cancer research worldwide, significant concerns about the
reliability of published findings have been raised following the repeated
inability to replicate the key results of promising pre-clinical research
(Begley and Lee 2012; Errington et al. 2021; Prinz, Schlange, and Asadullah
2011).

Irreproducible and irreplicable medical research is a major cause of
research waste and has been previously estimated to cost the United States
alone more than USD $28 billion each year (Freedman, Cockburn, and
Simcoe 2015). One of the major contributors to research waste in medicine
is the unavailability of important research information, including the under-
lying data (Chan et al. 2014). In oncology, there are many examples of how
sharing and using publicly available research data has advanced scientific
knowledge and improved patient outcomes. One such example includes
a series of pioneering prospective individual participant data (IPD) meta-
analyses performed in the 1980s and 1990s by the Early Breast Cancer
Trialists” Collaborative Group (EBCTCG), which greatly reshaped our under-
standing of the safety and efficacy of many treatment regimens for breast
cancer (Kawahara et al. 2018). However, despite the oncology research
community valuing greater access to research data, previous audits of the
literature have shown that public sharing of research data is uncommon. For
example, a study by Walters et al. (2019) observed that only 2% of 194
sampled cancer-related articles published between 2014 and 2018 shared all
data required to reproduce their findings publicly. Related work by Hamilton
et al. (2022) found that 16% of cancer-related articles published in 2019
shared some data publicly, but less than 1% shared in accordance with widely
accepted guidance on how to ensure data are maximally findable, accessible,
interoperable, and reusable to others (i.e., the FAIR Guiding Principles
(Wilkinson et al. 2016, 2019)).

Given the low frequency with which data are shared in oncology (Hamilton
et al. 2022; Walters et al. 2019), medicine in general (Hamilton et al. 2023) and
most scientific disciplines more broadly (Serghiou et al. 2021), many surveys of
researchers, as well as other key stakeholders (e.g., funders, publishers, research
participants) have been performed to improve our understanding of drivers
and inhibitors of data sharing (Fecher et al. 2015; Hamilton et al. 2023; Howe
et al. 2018; Thoegersen and Borlund 2021; Zuiderwijk et al. 2020). For example,
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a systematic review and thematic analysis of surveys of researchers’ attitudes
toward data sharing by Zuiderwijk et al. (2020) showed that numerous factors
play a role in researchers’ decisions to share or withhold their data. The most
frequently identified drivers of sharing related to personal and intrinsic moti-
vations (e.g., positive attitudes toward the Open Science movement) and
academic benefits and recognition (e.g., increased impact of the research).
On the other hand, commonly observed inhibitors related to navigating rele-
vant legislations and regulations (e.g., protecting confidentiality), time and
resource constraints, and concerns about negative impacts on academic per-
formance (e.g., loss of ability to publish further analyses, misuse or misinter-
pretation of shared data). The findings of these reviews have been substantiated
by contemporary surveys of researchers in other fields such as psychology
(Houtkoop et al. 2018), dentistry (Spallek et al. 2019), and food science and
technology (Melero and Navarro-Molina 2020), as well as authors of systematic
reviews (Nguyen et al. 2023) and clinical trials (Tan et al. 2021; Tannenbaum
et al. 2018).

Much of the previous research has directly or indirectly surveyed medical
and health researchers (Bosserdt, Hamm, and Dewey 2019; Campbell et al.
2002; Genevieve et al. 2014; Nguyen et al. 2023; Rathi et al. 2012, 2014;
Spallek et al. 2019; Tan et al. 2021; Tannenbaum et al. 2018; Tenopir et al.
2011, 2015). Some studies also happen to include subpopulations of cancer
researchers (Campbell et al. 2002; Tan et al. 2021). However, no such study
has directly engaged cancer researchers. This study addresses this gap, and
specifically surveys cancer researchers about their prior experiences with
sharing data and their views on previously identified drivers and inhibitors
of data sharing. We also take this opportunity to explore whether factors
previously proposed to moderate respondents’ data sharing behaviors (e.g.,
career stage (Campbell et al. 2002; Tenopir et al. 2015), collecting genomics
data (Zuiderwijk et al. 2020), studying non-human participants (Tenopir
et al. 2015), performing qualitative research (Houtkoop et al. 2018)) were
associated with prior experience sharing data and support of the practice.

Materials and methods
Survey design

We used a cross-sectional survey design to capture cancer researchers’
experiences with, and views on sharing research data. The survey con-
tained 32 questions (20 main and 12 auxiliary) separated into seven
sections.

e Section 1: Collected relevant demographic information from partici-
pants including: country of residence, gender, research sector, cancer
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research area, whether respondents regularly work with human omics
data, the type of research participants they typically include in their
studies, number of publications, and clinical, research and grant
reviewing experience.

e Section 2: Outlined our definition of research data, which was
defined as quantitative (countable), or qualitative (textual, visual,
or audio) information collected at the level of the subject of research
(e.g., human participant, animal, cell) that would enable others to
verify or regenerate any published findings, including data
visualizations.

e Section 3: Characterized details on respondents’ most recent published
article for which they were the person responsible for the data (e.g.,
did they collect information from human participants, who owned the
data, were any data shared publicly, and if so, why).

e Section 4: Characterized respondents’ general experiences with shar-
ing data and code publicly and privately, as well as whether private
requests for data had resulted in authorship opportunities or future
collaborations.

e Section 5: Characterized respondents’ knowledge about current shar-
ing rates in oncology and the FAIR principles (Wilkinson et al. 2016;
Wilkinson et al. 2019).

e Section 6: Characterized respondents’ perceptions of the value of data
sharing, confidence in their archival practices and the usefulness of
research data management training.

e Section 7: Examined the influence of various medical research
stakeholders on respondents’ data sharing practices. This section
also characterized respondents’ views on Houtkoop and colleagues’
(2018) “fear- and non-fear-related barriers” to sharing, where
“fear” refers to negative anticipated consequences, such as being
scooped, secondary users misinterpreting shared data, or the
detection of errors.

The survey included single- and multi-answer multiple-choice questions.
Where possible, we used previously validated instruments relevant to an
oncology setting to measure key demographics (e.g., the International
Cancer Research Partnership’s (ICRP) Common Scientific Outline
(CSO) classification system for cancer research area). Furthermore, to
allow comparison with relevant research, as well as to avoid extensive
piloting phases, we adapted some definitions, terminologies, and ques-
tions from previous surveys in the medical, social and life sciences (refer
to Table S1 for further information). The complete survey transcript is
publicly available on the project’'s Open Science Framework page
(Hamilton 2023).
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Sampling frame

The target sample for this research were corresponding authors of cancer-
related scholarly publications indexed in Clarivate Analytics’ Web of
Science Core Collection. To identify potential survey participants, we sys-
tematically searched Web of Science on 1 December 2020, for cancer-
related articles indexed after 1 January 2020, using the following pragmatic
search strategy: (SU=Oncology AND PY =2020) AND (LA=English AND
DT=Article). In appreciation of previous research reporting that almost
a quarter of corresponding author e-mail addresses become invalid within
a year of being published, we selected this date range to minimize the
chance that contact addresses had expired. Search records (article WoSID
and DOI) and associated meta-data (corresponding author name, first
affiliated country, and e-mail address) were extracted and imported
(Wren et al. 2006) into R for cleaning (e.g., missing data checks, e-mail
format checks), and de-duplication. If multiple corresponding authors were
listed, the first reported address was used.

Survey piloting and distribution

The survey was pilot tested by ten active cancer researchers of varying
research backgrounds. Piloters provided feedback on the language, flow,
and time taken to complete the survey. Following completion of the survey
piloting phase, 7,600 randomly selected corresponding authors were invited
to participate. Survey invitations were sent in three phases: a test phase
(Phase I) to ensure the survey worked as expected (14 December 2020; N =
100 invitations), a preliminary phase (Phase II) to estimate the likely
response rate (5 January 2021; N =400 invitations), and the main phase
(Phase III; 9 February 2021; N =7,100 invitations). Throughout the course
of the project, three (Phase I and II) and five (Phase III) follow up reminder
e-mails were sent at 4-week intervals to those who had not completed the
survey (and not opted-out of future e-mail reminders) following the initial
invitation. Qualtrics Solutions’ Online Survey Software (Qualtrics, Provo,
UT) was used to create and host the survey. The Qualtrics Mailing service
was used in all phases to send out personalized e-mail invitations asking
researchers to participate in a survey to share their views on research data
sharing. E-mails in the first two phases that were reported to have bounced
were checked and replaced if another address could be sourced (bounced
e-mails were not investigated in Phase III due to resource limitations).
Several features were also incorporated into the survey to enhance under-
standing of the content (e.g., tooltips), minimize data entry errors (e.g.,
response validation criteria) and prevent or identify possibly fraudulent
submissions (e.g., personalized links). The use of personalized links to the
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survey also allowed tracking of response rates and enabled sending of
reminder e-mails.

Statistical analysis

Given the exploratory nature of the project, we aimed to obtain at least 380
responses to our main question of interest which asked whether respondents
agreed or disagreed with the statement “My cancer research community
should promote and facilitate the sharing of research data” to ensure a 95%
confidence interval width less than 10% using the modified Wilson method
for calculation of simultaneous confidence intervals for multinomial propor-
tions (Brown, Cai, and DasGupta 2001). Consequently, assuming
a conservative response rate of 5% (Christian and Hoover 2017; Ho et al.
2013), we invited 7,600 corresponding authors in total.

Simple descriptive statistics have been used to analyze all quantitative
survey questions, with categorical data presented as counts and percentages,
and continuous data presented as median and interquartile ranges (IQR). For
simplicity, we report the cumulative percentage of positive response options
for the questions utilizing 5-point and 7-point Likert scales (e.g., the sum of
“somewhat agree,” “agree” and “strongly agree” responses). Simple unad-
justed risk ratios and 95% confidence intervals were also calculated using the
epitools package (Aragon 2020) in R to explore whether gender, research
area, research experience, typical research subjects, data analysis strategy,
experience working with omics data, clinical experience and grant reviewing
experience were associated with experience sharing data and support for data
sharing. In a further analysis, multiple logistic regression models were gen-
erated using the glm function in R to estimate adjusted odds ratios and 95%
confidence intervals for some predictors (e.g., grant reviewing experience)
while controlling for possible confounding effects of other variables (e.g.,
research experience).

Data cleaning, visualization and analysis was performed in R (R
Foundation for Statistical Computing, Vienna, Austria, v4.2.1). We did not
impute missing data, nor adjust for potential non-representativeness of the
sample. Missing responses have been omitted from all reported results. De-
identified data, code, and materials are publicly available on the project’s OSF
page (Hamilton 2023). The findings of this study are also reported in
accordance with the Checklist for Reporting of Survey Studies (CROSS)
guidelines (Table S2) (Sharma et al. 2021).

Ethics approval

The study protocol was reviewed and approved by the University of
Melbourne’s LNR 2D Human Ethics Committee (Project ID: 2021-
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14496-17081-3) prior to survey piloting and recruitment. All partici-
pants provided informed consent prior to taking part in the survey.
The protocol for this study was not publicly registered prior to data
collection.

Results
Survey overview

Our Web of Science search retrieved 45,701 records. Of these, 45,257 listed
a corresponding author’s e-mail address, 37,405 of which were unique e-mail
addresses. Of the random sample of 7,600 invitations that were sent, 341
bounced (4.5%) leaving 7,259 successful invitations. In the period between
invitation and deactivation, 317 unique participants entered the survey, of
which 313 consented to participate. Of the 313 participants that consented,
249 completed the survey, 36 started but did not finish, and 28 started the
survey but did not provide any responses, giving a response rate of 317/7259
(4.4%) and a completion rate of 249/317 (79%). The median completion time
was 13 minutes (IQR: 9 to 23 minutes). The number of responses collected at
each stage of the study is shown in Figure S1. We also note that response
rates ranged between 1 and 18% for the 20 countries with more than 50
invitees, with the poorest response rate occurring among researchers
affiliated with Chinese institutions (0.7%, N =15/2259) and the best for
those affiliated with Australian institutions (18%, N=22/119) (refer to
Table S3 for further details). Information on response rates according to
the journal and publisher are also available on the project’s OSF page
(Hamilton 2023).

Participant characteristics

Details about both the invitees and the participants are reported in Table 1.
Slightly more than half of participants were men (55%, N =155/283), and
most were affiliated with institutions located in Europe and Central Asia
(35%, N =100/285), North America (28%, N = 81/285), and East Asia and the
Pacific (20%, N =56/285). Most respondents conducted their research in
non-industry settings (e.g., academic institutions, hospitals, government
agencies) (89%, N=250/281), typically included human participants in
their studies (88%, N =246/280) and did not routinely work with human
genomic data (74%, N =207/281). Respondents had a median of 12 years
research experience (IQR: 7 to 20 years) and had coauthored a median of 40
academic publications (IQR: 15 to 100 publications). Approximately half the
respondents had reviewed for a major research funder within the past three
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Table 1. Characteristics of the surveyed and invited participants.

Respondents Invitees
N % N %

Gender*

Male 155 55% 4048 60%

Female 121 43% 2645 40%

Prefer not to say 7 2% - -
Location of respondent

North America 81 28% 1730 23%

Latin America & Caribbean 10 4% 164 2%

Europe & Central Asia 100 35% 1913 25%

Middle East & North Africa 16 6% 305 4%

Sub-Saharan Africa 5 2% 27 0%

East Asia & Pacific 56 20% 3305 43%

South Asia 17 6% 156 2%
Research sector

Non-industry 250 89% - -

Industry 3 1% - -

Both industry and non-industry 10 4% - -

Independent researcher 18 6% - -
Cancer research area

Biology 47 17% - -

Aetiology 8 3% - -

Prevention 10 4% - -

Detection, diagnosis and prognosis 46 17% - -

Treatment 87 31% - -

Control, survivorship and outcomes 79 29% - -
Research participants typically studiedt

Human participants 246 88% - -

Animals (in vivo) 60 21% - -

Cells and tissues from humans or animals 88 31% - -

Bacteria or viruses 12 4% - -

Other 1 0% - -
Routinely works with omics data

Yes 74 26% - -

No 207 74% - -
Research experience (years)

Median (IQR) 12 7 to 20 - -
Number of academic publications

Median (IQR) 40 15 to 100 - -
Grant reviewing experience/

Yes 145 52% - -

No 136 48% - -
Clinical experience

Yes 153 54% - -

No 128 46% - -

*Genderize.io was used to guess the gender of invitees based on their first name. (Note: 907 were unable to
be classified.)'Percentages do not add to 100% (multiple answers possible). AReviewed for amajor
research funder within the previous three years.

years (52%, N=145/281), and had experience working with patients in
a clinical setting (54%, N =153/281).
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Data sharing practices

We found that 45% of respondents (N =110/243) reported that some of the
research data from their most recent publication were shared publicly (see
Table 2). For context, of these respondents, most stated that their study

Table 2. Data sharing outcomes from participants’ most recent empirical publication where they
were the data guarantor.

N %
Some data shared publicly (N =243)
Yes 110 45%
No 133 55%
Reasons why researchers who shared data publicly did so (N =107)*
Journal requirement 69 64%
To promote transparency and reproducibility 57 53%
To increase the impact of the research 42 39%
Funder requirement 32 30%
Academic benefits or recognition 30 28%
Institutional/research group culture 28 26%
Institutional requirement 14 13%
Other 3 3%
Data location (N =107)*
Article supplementary materials 66 62%
Online data repository 36 34%
Institutional or personal website 9 8%
Within the published article 51 48%
Paper in a data journal 21 20%
Other 4 4%
For researchers who did not share data, were they able to share (N=131)*
Yes 55 42%
No 32 24%
Unsure 44 34%
Reasons why researchers who could share or were unsure did not (N = 95)*A
To protect the confidentiality of participants 38 40%
Lack of time to prepare data for sharing 25 26%
Concerns about misuse or misinterpretation 24 25%
To protect my ability to publish further analyses 23 24%
Never considered sharing before 21 22%
Lack of training in how to share data 20 21%
Unsure of employer or funder policy 18 19%
To protect commercially sensitive information 10 11%
Concerns about not being attributed 6 6%
Other 15 16%

Reason for inability to share (N=31)*

Institutional review board restrictions 8 26%
Patient consent was not obtained 7 23%
Anonymity could not be guaranteed 5 16%
Stakeholder interests 3 10%
Funder/advisor did not allow 1 3%
Other 7 23%
Would share data during peer review with the following party (N =126)*
A peer reviewer 28 22%
A journal editor 40 32%
A journal-appointed intermediary 15 12%
Would not share with any of the above 43 34%

*Total number of respondents are different due to participants leaving the survey between questions.
APercentages do not add to 100% (multiple answers possible).
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collected information from human participants (88%, N =212/242), and used
quantitative (51%, N = 124/241) or mixed methods (42%, 102/241) approaches
to analyze the data. When asked who owned the data, 51% stated their research
institution did (N =121/237), 15% reported that they owned the data (N =36/
237) and 13% did not know (N = 31/237). The remaining respondents reported
that the data were owned by their collaborator or department (each 6%, N =
15), the funder (3%, N=7) or the publisher (2%, N =4).

When asked why they shared data, multiple combinations of reasons were
given. The top five reasons included: journal requirements (64%, N =69), to
promote transparency and reproducibility (53%, N = 57), to increase the impact
of the research (39%, N = 42), funder requirements (30%, N = 32) and academic
benefits or recognition (28%, N =30). Data were shared via multiple avenues,
including article supplementary materials (62%, N = 66), within the article itself
(e.g., presented in a table) (48%, N = 51), online data repositories (34%, N = 36),
data papers (20%, N =21) and institutional or personal websites (8%, N=9).
Furthermore, for the respondents who reported that data were posted on online
repositories, 77% (N = 27/35) indicated that data were associated with a persistent
and unique identifier, 11% (N =4/35) claimed data had a license outlining its
terms of use, and 71% (N =25/35) stated they had included documentation to
describe the data to facilitate interpretation and re-use (i.e., “meta-data”).

For the respondents who reported that data from their most recent empirical
publication were not shared, 42% (N = 55/131) stated that they could have shared
data but chose not to, and the remainder stated that they were either unable to
share data (24%, N = 32/131) or were unsure whether they were able to (34%, N =
44/131). For respondents who were able to share data publicly, but chose not to,
the most frequently stated reason for withholding data was to protect participants’
confidentiality (40%, N = 38). Additionally, approximately a quarter of respon-
dents stated that a lack of time to prepare data (26%, N = 25), concerns about
misuse or misinterpretation (25%), and the desire to protect their ability to publish
further analyses (24%, N = 23) influenced their decision to not share data. There
were also 21 respondents (22%) who indicated that they had never considered
sharing data before. In contrast, of the respondents who claimed they were unable
to share data, institutional review board restrictions (26%, N =8/31), lack of
participant consent (23%, N =7/31) and the inability to guarantee participant
confidentiality (16%, N = 5/31) were cited as the top three reasons that prevented
sharing. Lastly, when all respondents who did not share data publicly were asked
whether they would be willing to organize private access to data during peer
review (e.g., to allow the journal to verify the authenticity of the data), 22% (N =
28/126) stated they would organize access for peer reviewers, 32% (N =40/126)
only with journals editors, and 12% (N = 15/126) would only share with a journal-
appointed intermediary if asked.

Prior experiences with, and reasons for sharing data were similar to the
findings observed for participants’ most recent publication (see Table 3).
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Table 3. Respondents’ prior experience with sharing their research data and code.

N %
Some data shared publicly (N =227)
Yes 102 45%
No 104 46%
Can’t remember 21 9%
Reason for sharing data publicly (N=102)*
Journal requirement 68 67%
To promote transparency and reproducibility 57 56%
To increase the impact of the research 47 46%
Funder requirement 33 32%
Academic benefits or recognition 31 30%
Institutional/research group culture 28 27%
Institutional requirement 1 1%
Other 4 4%
Shared data privately (N =225)
Yes 73 32%
No (Declined all requests) 30 13%
No (Never been asked) 118 52%
Other 4 2%
Sharing data privately resulted in authorship or collaboration opportunities (N =73)
Yes 54 74%
No 19 26%
Obtained data privately (N =225)
Yes 63 28%
No (All requests have been declined) 10 4%
No (Never asked) 151 67%
Other 1 0%
Obtaining data privately resulted in authorship or collaboration opportunities (N = 63)
Yes 53 84%
No 10 16%
Code sharing experience (N =225)
Publicly shared 31 14%
Privately shared 29 13%
Both publicly and privately shared 16 7%
Never shared 145 64%
Other 4 2%

*Percentages do not add to 100% (multiple answers possible).

Additionally, we asked respondents about their prior experience sharing and
requesting data privately. A third of respondents reported that they had shared
data in response to a private request in the past (32%, N = 73/225), with 74%
also (N=54/73) indicating that sharing data privately had led to authorship
opportunities or future collaborations for them. In contrast, 63 of 225 respon-
dents (28%) reported that they had successfully obtained data from another
researcher in the past via a private request. Of the 63 respondents who had
obtained data privately in the past, 53 (84%) added that it had resulted in a joint
research paper or future collaborations with the person who shared the data.

Attitudes towards data sharing

Four out of five respondents (80%, N =205/257) agreed that their cancer
research community should promote and facilitate the sharing of research
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Figure 1. Perceived usefulness of training in six general research data management areas.

data. Furthermore, when asked to estimate what percentage of cancer-related
research published in 2019 had some of its data shared publicly, the median
guess was 29% (IQR: 18% to 50%). While we found strong support for data
sharing among cancer researchers, only 17% were familiar with the FAIR
principles (N =43/259). However, most respondents reported that they prob-
ably (50%, N =128/257), or definitely (33%, 85/257) could regenerate their
most recent study’s main findings five years from now if required. Despite
high confidence in their archival practices, 65% to 78% of respondents
reported that they thought further training in research data management
would be useful to them (Figure 1). The top three areas of training deemed
useful were copyright and intellectual property rights (78%, N = 200/255), the
use of external data repositories (75%, N = 190/255) and the creation of meta-
data (73%, N = 188/256).

What drives data sharing?

Respondents were asked about whether, and to what extent, seven different
factors influenced their current data sharing behaviors (Figure 2a). Factors
frequently reported to have no influence on participants’ data sharing beha-
viors included formal instructions received while in training (44%, N =100/
227) and attitudes and practices of former advisors and mentors (35%, N =
78/225). In contrast, the most common influencers of respondents toward
sharing their data were policies of journals (60%, N =142/236) and funding
agencies (53%, N=118/222). On the other hand, the most frequently
reported influencers away from sharing data were intellectual property and
commercial interests (55%, N =111/201), agreements with industrial spon-
sors (38%, N =62/165), and the policies of the institution (37%, N = 86/234).

Respondents were also asked whether study participants’ views on data
sharing could influence their decision to share data from their next human
research project (Figure 2b). We observed that participants’ desires to share
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Figure 2. Influencers of respondents’ data sharing behaviors.

or withhold research data had a stronger influence on respondents’ data
sharing behaviors than any of the other factors examined. Specifically, 75%
(N=178/237) of respondents stated they would be more likely to share data
if they were informed most participants wanted them to, whereas 74% (N =
173/235) reported they would be more likely to refrain from sharing data if
that was the preference of most participants.

Why NOT share research data?

The three most frequently cited barriers preventing respondents from shar-
ing their data publicly were a preference to share it privately instead (i.e., the
desire to maintain control over their intellectual property) (66%, N =162/
247), time and resource burdens (58%, N = 143/246), and a lack of training in
how to share data online (56%, N =137/245) (see Figure 3). Two thirds of
respondents (67%, N =165/247) disagreed with the statement that that their
data were not important enough to share. Almost half also disagreed with the
statements that no suitable repository exists for their data (49%, N =120/
246), and that they do not have the rights to share (45%, N =110/247).
Respondents were also asked whether, and to what extent, commonly
investigated concerns prevent them, as well as other cancer researchers,
from sharing their data publicly (Figure 4). The two different sets of ques-
tions were asked to help detect the presence of social desirability biases. The
results showed that while respondents often agreed that many of these
concerns prevented them from sharing their data (Figure 4a), they also
indicated that other researchers are more strongly affected by these concerns
than they themselves are (Figure 4b). For example, the fear that others may
misinterpret their data (66%, N =160/244), use it for unintended purposes
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Figure 3. Respondents’ perceptions on the extent to which non-fear-related barriers prevent
them from sharing data publicly.
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0
&
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Figure 4. Respondents’ perceptions on the extent to which fear-related barriers prevent them (A)
and other cancer researchers (B) from sharing data publicly.

(60%, N =146/243), and fear of the loss of the ability to publish further
analyses (59%, N = 145/245), lack of recognition (54%, N = 132/243) and loss
of control over intellectual property (50%, N =120/242) were the five most
common barriers for respondents. In contrast, when the same concerns were
evaluated for other researchers, the top five barriers remained the same.
However, excepting concerns about misinterpretation of shared data (72%,
N =172/240), and the use of share data for unintended purposes (63%, N =
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150/239), respondents indicated that same barriers affected other researchers
much more strongly than themselves.

What factors moderated data sharing behaviours and attitudes?

The association between key demographic characteristics and data sharing
behaviors were also explored (Table 4). We found that respondents in the
upper quartile for research experience (i.e., >20 years’ experience) were more
than twice as likely to have prior experience sharing data than those in the
lower quartile (<8 years’ experience) (RR: 2.43, 95% CI: 1.58 to 3.75, p<
0.0001). However, greater research experience did not appear to be associated
with a greater likelihood of sharing data from respondents’ most recent
publication. Respondents who typically studied human research participants,
as well as those who do not routinely work with human genomic data, were
noted to be 48 to 60% less likely to have shared data from both their most
recent publication and prior research. We also noted that respondents who
used qualitative analyses in their most recent study were 26% less likely to
share data alongside the subsequent article than those who used quantitative
analyses (RR: 0.74, 95% CI: 0.32 to 1.68, p=0.431). However, the low
precision limits our ability to interpret this finding conclusively.

We found that researchers with experience working with cancer patients in
a clinical setting did not appear to be more or less likely to share data than
those who do not. However, experience reviewing grants for a major research
funding organization within the last three years was associated with an
increased likelihood of having shared data previously (RR: 2.12, 95% CI:
1.53 to 2.94, p <0.0001). The relationship between grant reviewing experi-
ence and data sharing remained significant when controlling for research
experience. Lastly, in contrast to the predictors of data sharing behaviors, the
only factor that was statistically significantly associated with increased sup-
port for the promotion and facilitation of sharing of research data was
routinely working with human genomics data (RR: 1.21, 95% CI: 1.08 to
1.34, p =0.006) (Table S4).

Disussion
Principal findings of the survey

In this study we surveyed cancer researchers to determine their experience
with and views on sharing research data. We found close to half of respon-
dents reported that they had shared some research data, and there was very
high support for the practice, particularly among cancer researchers who
regularly worked with human genomics data. However, despite high self-
reported levels of sharing and support for the practice, as well as confidence
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Table 4. Unadjusted risk ratios and 95% confidence intervals for the association between
participants’ characteristics and the data sharing outcome from their most recent publication
and their prior experience sharing data publicly.

Shared data from most recent

publication Prior experience sharing data publicly
Frequency Frequency
(%) Risk ratio 95% ClI P value (%) Risk ratio 95% Cl P value
Gender
Female 34/97 reference - - 38/94 reference - -
(35%) (40%)
Male 71/138 147 107 to 0.013 68/131 1.28 0.96 to  0.089
(51%) 2.01 (52%) 1.73
Research area*
Cancer biology 31/40  reference - - 32/38 reference - -
(78%) (84%)
Cancer control & 23/68 0.44 0.30 to <0.0001 23/63 043 0.30 to  <0.0001
outcomes (34%) 0.63 (37%) 0.62
Cancer treatment 34/78 0.56 0.42 to <0.0001 29/74 047 0.34 to <0.0001
(44%) 0.76 (39%) 0.64
Cancer detection 15/38 0.51 033 to 0.001 20/36 0.66 0.48 to 0.007
& prognosis (39%) 0.78 (56%) 0.91
Research
experience
Quartile 1 (0-7 23/55 reference - - 17/56 reference - -
years) (42%) (30%)
Quartile 2 (8-12 24/63 0.91 0.58 to  0.680 24/63 1.25 0.76 to  0.375
years) (38%) 1.42 (38%) 2.08
Quartile 3 (13- 32/70 1.09 073to 0.663 35/65 1.77 1.12to  0.009
20 years) (46%) 1.64 (54%) 2.80
Quartile 4 (>20 30/52 138 093to 0.101 34/46 2.43 1.58 to <0.0001
years) (58%) 2.04 (74%) 3.75
Typical research
participants
Human 87/215  reference - - 89/204  reference - -
participants (40%) (44%)
Non-human 22/26 2.09 1.66 to <0.0001 20/26 1.76 136 to  0.001
participants (85%) 2.63 (77%) 2.29
Data analysis
Quantitative 56/124  reference - - NA NA NA NA
analysis (45%)
Qualitative 4/12 (33%) 0.74 0.32to 0431 NA NA NA NA
analysis 1.68
Mixed methods 49/102 106 0.80to 0.666 NA NA NA NA
(48%) 1.41
Works with omics
data
No 67/175  reference - - 58/162  reference - -
(38%) (36%)
Yes 43/67 1.68 1.29 to <0.0001 52/69 2.10 1.65 to <0.0001
(64%) 2.17 (75%) 2.69
Clinical experience
No 52/104  reference - - 52/105  reference - -
(50%) (50%)
Yes 58/138 084 064to 0218 58/126 0.93 0.71to 0.597
(42%) 1.1 (46%) 1.22

Grant reviewing
experience

(Continued)
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Table 4. (Continued).

Shared data from most recent

publication Prior experience sharing data publicly
Frequency Frequency
(%) Risk ratio 95% Cl P value (%) Risk ratio 95% Cl P value
No 40/110  reference - - 31/105  reference -
(36%) (30%)
Yes 70/132 1.46 1.09to 0.010 79/126 2.12 1.53 to <0.0001
(53%) 1.96 (63%) 294

*Data from respondents working in the fields of cancer etiology and cancer prevention are not reported

in their data archival procedures, most respondents were unaware of, or
unfamiliar with, the FAIR principles (Wilkinson et al. 2016, 2019). Journal
and funder requirements, as well as the desire to promote transparency and
reproducibility, were consistently identified as positive influences on sharing
practices, whereas commercial interests, agreements with industry sponsors,
and institutional policies were identified as influences against sharing. Our
results showed that researchers’ decisions about whether to share data or not
are also likely to be influenced by their participants desires. Additionally,
several barriers to sharing were identified, most of which related to potential
negative impacts on academic performance.

Whilst the rate of self-reported data sharing in this survey is consistent
with other surveys of researchers, it is substantially higher than prevalence
estimates derived through audits of the published literature. For example, our
observed self-reported data sharing prevalence of 45% was more than two
times higher than the recent estimate of 16% derived from an audit of
cancer-related papers published two years prior to the conduct of the survey
(Hamilton et al. 2022). This same discrepancy between researcher- and
literature-derived data sharing estimates has been repeatedly observed in
other areas of research. Some examples include, clinical trials in radiology
(34% versus 0%) (Bosserdt, Hamm, and Dewey 2019; Wright et al. 2020),
systematic reviews (28% versus 4%) (Nguyen et al. 2022, 2023; Page et al.
2022), as well as psychology research (45% versus 2%) (Houtkoop et al. 2018;
Hardwicke et al. 2021). This likely reflects a social desirability effect (or non-
response biases), resulting in the overrepresentation of positive views on
sharing. Consequently, it is important not to be too optimistic about data
sharing practices based on self-report values.

Our observation that 80% of respondents agreed that cancer researchers
should promote and facilitate the sharing of research data is highly consistent
with previous surveys of clinical triallists (77-88%) (Rathi et al. 2014; Tan
et al. 2021), and researchers in dentistry (100%) (Spallek et al. 2019) and
psychology (77%) (Houtkoop et al. 2018). However, this too might be
impacted by the same social desirability bias as the previous result.
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Furthermore, despite high support for sharing, we note that familiarity with
the FAIR principles in our sample was low (17%), and almost half the
prevalence observed in a survey of 820 life sciences researchers using the
same question in the same year (30%) (Simons et al. 2021). Low awareness of
the FAIR principles among respondents was also reflected by the low number
of respondents using data repositories (34%) and providing clear licensing
conditions for their data (11%), both of which are recommended by the FAIR
principles. The infrequent use of practices adhering to the FAIR principles is
consistent with previous audits of the oncology literature (Hamilton et al.
2022), as well as published systematic reviews (Nguyen et al. 2022; Page et al.
2022), dental research (Spallek et al. 2019), veterinary epidemiological
research (Meyer et al. 2021), and COVID-19-related research (Zuo et al.
2021) to name a few. Low awareness of practices consistent with the FAIR
principles may also explain the high appetite for further training in concepts
related to copyright and intellectual property rights, and the use of external
data repositories among our respondents, as well as participants of previous
surveys (Melero and Navarro-Molina 2020).

Implications of the research

A summary of our top five observed drivers and barriers to sharing in
comparison to other relevant surveys performed since 2016 (i.e., since the
inception of the FAIR principles (Wilkinson et al. 2016)) are reported in
Table 5. When looking at this body of research, three key drivers repeatedly
rank among the top three reasons why researchers shared data previously: the
promotion of open science, and to comply with journal requirements and
funder requirements. In contrast, the top three barriers in our study
included: concerns about maintaining participants’ confidentiality, time and
resource constraints, and concerns about inappropriate use of shared data.
These findings raise the following implications for oncology research and
medical research more broadly.

Firstly, our findings suggest that further training, education, and support
of cancer researchers in their research data collection and archival practices,
as well as greater promotion of data sharing by cancer research institutions,
could result in major advances in the culture of research data sharing in
oncology. Some examples of how this can be achieved include incorporating
into education and training materials information on the importance of open
science practices and benefits of sharing data, such as accelerating research
on rare cancers (Denton et al. 2022) and reported citation advantages
associated with sharing cancer microarray data (Piwowar et al. 2007).
Additionally, changes to hiring and promotion criteria that move away
from the use of journal-based metrics to assess researchers (e.g., endorsement
of the San Francisco Declaration on Research Assessment) might serve to
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Table 5. Comparison of key findings with surveys in the post-FAIR era (i.e., post-2016).
Top five reasons for

Top five identified barriers to

Study

Discipline

N sharing data

sharing data

The current study

Nguyen et al. (2023)

Tan et al. (2021)

Melero and Navarro-
Molina (2020)

Bosserdt et al. (2019)

Spallek et al. (2019)

Houtkoop et al. (2018)

Oncology

Systematic reviews

Clinical trials

Food science and
technology

Clinical trials

(radiology)

Dental research

Psychology

285 1. Journal
requirements

2. Promotion of open
science

3. Increased impact
4, Funder
requirements

5. Academic benefits
1. Promotion of open
science

2. Journal
requirements

3. Cultural norms

4. Increased impact
5. Academic benefits

417

281 1. Promotion of open
science

2. Journal
requirements

3. Funder
requirements

4. Institution
requirements

5. Increased impact
1. Funder
requirements

2. Cultural norms

3. Institution
requirements

4. Promotion of open
science

5. Increased impact
132 NA

101

42 NA

600 NA

1. Confidentiality concerns
2. Time and resource
constraints

3. Concerns about
inappropriate use

4. Fear of scooping

5. Never considered sharing

1. Not a common practice
2. Time and resource
constraints

3. Preferences to share on
request

4. Fear of scooping

5. Concerns about
inappropriate use

1. Legal constraints

2. Confidentiality concerns
3. Concerns about
inappropriate use

4. Time and resource
constraints

5. Fear of scooping

1. Legal constraints
2. Loss of control of
intellectual property
3. Rights to share

4. Commercialisation
5. Concerns about
inappropriate use

1. Loss of control of
intellectual property

2. Confidentiality concerns
3. No location to share

4. Legal constraints

5. Time and resource
constraints

1. Concerns about
inappropriate use

2. Confidentiality concerns
3. Fear of scooping

4. Concerns about lack of
recognition

5. Time and resource
constraints

1. Not a common practice
2. Preferences to share on
request

3. Time and resource
constraints

4. Lack of training

5. Concerns about
inappropriate use
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incentivize sharing as well as help alleviate concerns regarding loss of aca-
demic productivity (e.g., being “scooped”). Concerns, particularly those
regarding being scooped, are also likely to be more pronounced among
researchers working in disciplines that require greater resources (e.g., geno-
mics (Mohamed, Awad, and Mosa 2016)), are highly competitive, and whose
ongoing work is well-publicized (Laine 2017). Further training and support
on how to develop research protocols and data management plans that
maximize data availability, specifically addressing areas such as participant
consent, data anonymization procedures, data licensing, and how to use
repositories to make data available to the public, or to restricted groups,
would directly address three most common barriers above. Such changes
would also assist the half of respondents that stated they could not share data
due to institutional review board (IRB) restrictions and lack of patient
consent. Additionally, training could help minimize confusion surrounding
ownership of research data which can lead to tensions between researchers
and institutions (Minutillo, Panza, and Mauri 2021), which are expected to
become more commonplace as institutions become more protective of
research that may have commercial value (Yang et al. 2021).

Secondly, our findings demonstrate that both journals and funders have
a strong influence over cancer researchers’ data sharing behaviors. With
respect to policymaking among publishers of medical and cancer research,
encouragingly we see increased institution of policies requiring researchers to
share data (Hamilton et al. 2020; Kim et al. 2020; Resnik et al. 2019;
Vasilevsky et al. 2017). We also note recent empirical research which demon-
strates that these policies, while not perfect, result in significantly higher rates
of data sharing than alternative policies such as those that “encourage”
sharing, or no policy at all (Hamilton et al. 2022, 2023). Furthermore, like
the publishers, medical research funders also have a unique and powerful
ability to redress the current state of poor incentives to share data, with
increasing numbers of funders now requiring awardees to share research data
(DeVito, French, and Goldacre 2018; Gaba et al. 2020; Whitlock et al. 2019).
In addition to instituting mandatory sharing policies, other policies are also
gradually being incorporated into grant review processes. For example, some
funders now consider applicants’ track record in sharing, as well as studies
performed by unrelated groups using shared data, in funding decisions. This
process has already been implemented by some funders such as Alex’s
Lemonade Stand which is a major funder of pediatric cancer research in
the United States (Byrd et al. 2020). Others also mandate and check com-
pliance with awardee’s data management plans. For example, the US
National Institutes of Health (NIH), which is the largest public funder of
biomedical research globally, now requires all applicants to submit a data
management and sharing plan, expecting that “researchers will maximise the
appropriate sharing of scientific data” (NIH 2020). The policy also states that



ACCOUNTABILITY IN RESEARCH 21

plans will be reviewed to ensure they appropriately consider these factors,
and that noncompliance may be met with termination of awards and could
also affect future funding decisions — practices that bring the funder in line
with other health funding initiatives like the European commission’s Horizon
Europe program (Bjaalie et al. 2022).

Consequently, mirroring previous successes seen in other areas of research,
such as those that work with genomics data (Paltoo et al. 2014), continued
adoption of progressive policies by both journals and funders, concerning data
availability would greatly improve the culture of sharing data in oncology. For
example, for journals this could include requiring data sharing statements,
introducing mechanisms into editorial workflows to check compliance with
data sharing policies, and disincentivising authors depositing data into short-
term storage locations such as journal supplementary materials. For funders,
this might include requiring detailed data management plans, allowing appli-
cants to budget for reasonable costs associated with retrieving or archiving data,
making data management plans publicly available, and highlighting projects
that generated data that has been highly reused.

Strengths and limitations

We note several strengths of our study. Our survey achieved a high comple-
tion rate, with more than three quarters of participants who began the survey
completing it. The use of multiple survey functions (e.g., personalized invita-
tions, tooltips, response validation criteria) gives us confidence that we have
been able to elicit honest and informed responses, social desirability biases
notwithstanding. We also did not see any substantial differences between
invited and responding participants by participant gender. Additionally, we
note similar participant distributions by research area when compared to
Hamilton et al’s audit of a random sample of oncology papers in 2019
(Hamilton et al. 2022).

Nevertheless, our study also had some limitations. Our decision to use
Clarivate Analytics’ Web of Science to identify potential participants may
have resulted in a pool of authors that are not truly representative of all
cancer researchers. While we employed multiple strategies to minimize
non-response rates, including not using the term “survey” in the e-mail
subject, keeping the median survey length under 15 minutes, as well as
sending multiple reminders to non-responders, our overall response rate,
while in line with our original conservative estimates and other similar
surveys (Houtkoop et al. 2018), was lower than anticipated. It is likely that
this was a consequence of performing the research during the COVID-19
pandemic (e.g., lockdowns (Cooper 2021) and survey fatigue (de Koning
et al. 2021)). It is also possible that the decision not to identify and filter
out articles published in journals generally considered to be predatory may
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have also negatively impacted our response rate, with research indicating
that papermilled and retracted articles are more likely to use single-purpose
non-institutional e-mail accounts than their counterparts (Bimler 2022; Liu
and Chen 2021). For this reason, outside of our exploration of factors
moderating respondents’ data sharing behaviors and attitudes, we have
chosen not to report confidence intervals for this study and have refrained
from making inferential statements. Additionally, our response rate was
particularly low among researchers affiliated with institutions in Asia (e.g.,
China (1%), Korea (2%) and Japan (3%). However, appreciating previous
research by Tenopir et al. (2015) that demonstrated negligible differences in
data sharing practices across geographic regions, we do not think the
underrepresentation of these groups would have substantially impacted
most of our findings.

Conclusion

Our survey has shown strong support for sharing data amongst a sample of
cancer researchers, particularly among those that regularly work with genomics
data, but low knowledge of best practices. Journal and funder requirements
were consistently identified as major drivers toward researchers sharing their
data, and commercial interests, agreements with industry sponsors and institu-
tional policies against it. The protection of participants’ confidentiality, time
and resources required to prepare data for sharing, and concerns about misuse
or misinterpretation of shared data were also identified as key motivators
against sharing. We recommend that increased promotion and support by
research institutions, for example, reform in hiring and promotion criteria, as
well as further education and training on research data management, in
combination with greater championing of data sharing by journals and funders,
be done to motivate more researchers in oncology to share their data.
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