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Background: Data sharing is an encouraged practice to support research in all fields. For 
that purpose, it is important to examine perceptions and concerns of researchers about 
biomedical data sharing, which was investigated in the current study.
Methods: This is a cross-sectional survey study that was distributed among biomedical 
researchers in Jordan, as an example of developing countries. The study survey consisted of 
questions about demographics and about respondent’s attitudes toward sharing of biomedical 
data.
Results: Among study participants, 46.9% (n=82) were positive regarding making their 
research data available to the public, whereas 53.1% refused the idea. The reasons for 
refusing to publicly share their data included “lack of regulations” (33.5%), “access to 
research data should be limited to the research team” (29.5%), “no place to deposit the 
data” (6.5%), and “lack of funding for data deposition” (6.0%). Agreement with the idea of 
making data available was associated with academic rank (P=0.003). Moreover, gender 
(P-value=0.043) and number of publications (P-value=0.005) were associated with a time 
frame for data sharing (ie, agreeing to share data before vs after publication).
Conclusion: About half of the respondents reported a positive attitude toward biomedical 
data sharing. Proper regulations and facilitation data deposition can enhance data sharing in 
Jordan.
Keywords: data sharing, responsible conduct of research, ethical issues, Jordan

Introduction
Data is important as it represents the framework of science and the basis for 
valuable scientific decisions and utilization of resources.1 Data collection, analysis, 
storage, and sharing have increased considerably due to the developments in 
information technology, automated data acquisition, and computational 
modeling.2,3 In fact, as science – especially healthcare sciences – becomes more 
data informative, research data sharing becomes more influential.4,5 Research data 
sharing reflects the practices whereby data collected in a specific research project 
are made available to others to be used for new research purposes. Data sharing has 
many advantages, such as time saving,6,7 efficient utilization,8 and data availability, 
which eases the contribution in different studies.9 In addition, analysis of the same 
data using different approaches can participate in scientific progress and enrich 
literature for new researchers.10,11 Moreover, data sharing can reduce redundancy 
and cost.12 Finally, data sharing can enhance transparency and the subsequent 
minimization of false or invalid conclusions, as well as the potential of hiding 
“undesirable” findings.13
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Awareness of data sharing has been the subject of well- 
established debate among scientists including clinical and 
ethical experts.14–16 For instance, a study has presented qua-
litative interviews with different bio-banking stakeholders in 
Switzerland regarding data sharing.17 Many interviewees 
pointed out that data sharing between different biobanks 
can significantly advance biomedical research in the country 
and save the time needed to obtain ethical approval and 
informed consent.17 Another study pointed out to ethically 
acceptable data sharing options such as sending data for 
reanalysis by inviting researchers to undertake a joint re- 
analysis, and being co-author of any resulting publications 
of the shared data.18 An increased trend in the adoption of 
open data sharing policies among journals in the biomedical 
fields, and making unprocessed data available to others in 
publications was reported. On the other hand, there are many 
barriers that might impede the possibility of data sharing.19 

These include lack of guidelines, restrictive policies, lack of 
resources, protection of privacy, ownership issues, lack of 
motivations, and restrictive data formatting.19

Among the issues that are still controversial in data 
sharing of biomedical research is who owns collected data, 
and should research participants consent to data 
sharing.20,21 It is broadly agreed that the utmost responsi-
bility for any data set lies with the organization or persons 
who collected the data, and they have the authority to 
decide with whom the data can be shared.22,23 Therefore, 
researchers may have certain reasons to share data, under 
suitable cases, or not to do so if the proposed usage of the 
data is not clear or not suitable.24,25 However, on some 
occasions researchers may unsuitably decide not to share 
their data with others because they do not believe in the 
principle of data sharing.9,26 The attitude of biomedical 
researchers in Jordan, as an example of developing coun-
tries, toward sharing their data with others has not yet been 
investigated. Herein, the experiences and attitudes of 
researchers toward data sharing were investigated.

Methodology
A questionnaire was developed to examine the attitude of 
biomedical researchers toward data sharing. This study was 
carried out during the second half of summer 2019. The 
developed questionnaire was distributed among biomedical 
researchers in different Jordanian universities and it was 
ethically approved by the Institutional Review Board (IRB) 
of Jordan University of Science and Technology. The kind 
of data was defined in the questionnaire as medical, 
experimental, genomic sequences, surveys etc.The 

participants of the study consented before the self- 
administered questionnaire was administered. The aims 
and objectives of the study were illustrated to the partici-
pants and explanations were delivered upon request.

Research Instrument
The survey instrument consisted of two sections: questions 
about demographics and general data, and questions about 
attitude and concerns toward biomedical data sharing. The 
demographic/general data included gender, marital status, 
and sector of work (governmental or private), researcher’s 
subject discipline (medical vs biology), academic rank, 
and funding source. Biomedical researchers’ in Jordan 
reported their beliefs and perceptions toward data sharing 
via several questions. Participants were asked about the 
way of storing data (using regular names or coded) and 
they were asked if they would be willing to make their 
datasets available to others, then they were directed to the 
reasons for withholding datasets. Respondents could select 
one of six responses (concerns about future publishing 
opportunities, concerns about patient privacy, data should 
not be available to the public, lack of funding, lack of 
regulations, or no place to deposit data). The six options 
were based on common reasons for not sharing, as identi-
fied in the available literature.10,27 Moreover, researchers’ 
attitudes toward data sharing and reuse were assessed 
through the questionnaire. The participants were asked 
about the possibility of data sharing before or after pub-
lication, and if they would share data with academic and/or 
industrial institutions.

Statistical Analysis
Participants’ responses were described using frequency 
distribution for variables. Pearson Chi-square test was 
used to analyze attitudes toward data sharing according 
to demographic variables. A P-value<0.05 indicated sta-
tistical significance.

Results
Demographic information of participants (n=195) is shown 
in Table 1, where 56.5% (n=113) of respondents were 
males, and 41.0% (n=82) were females. The mean age of 
the participants was 39.9±10.3. The majority of partici-
pants were married (69.0%, n=138), whereas 22.0% 
(n=44) were single. About 63% (n=126) of the participants 
worked in governmental institutions, and the remaining 
35% (n=35) worked in private institutions. Similarly, 
63% (n=126) of the respondents reported their role in 
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medical departments (ie, either medicine, pharmacy, den-
tistry, or nursing) while 34.5% (n=69) specified them-
selves as biologists. Around 15% (n=30) of the 
participants were lecturers, 39% (n=78) were assistant 
professors, 26% (n=52) were associate professors, and 
17.5% (n=35) were full professors. Approximately half 
of the participants (50.5%, n=101) got institutional funds 
for research purposes while 24.5% (n=49) got external (eg, 
industrial) funds and only 11.5% (n=23) reported that they 
self-funded their research.

Table 2 shows the reported strategy by which researchers 
deal with medical data in Jordan. Most participants (53.1%, 
n=103) rejected the idea of their data beingavailable to the 
public, whereas 42.3% (n=82) indicated that they would 
agree to share their data upon request, and only 4.6% (n=9) 
indicated an agreement to let their data be available to others. 
Participants specified the reason for refusing to publicly 
share their data as “lack of regulations” (33.5%), which 
was the leading reason. The second reason was “data should 
not be available to public” (29.5%), followed by “no place to 
deposit the data” (6.5%), then “lack of funding for data 
deposit” (6.0%). Few participants (2.5%) indicated their 
concerns about patient privacy, and only 1.0% pointed out 

their concerns about future publishing opportunities. 
Regarding the time frame of data sharing, 77.0% (n=154) 
indicated an agreement to share their data after publications, 
whereas 5.0% (n=10) showed the possibility of data sharing 
before publication. Meanwhile, 15.5% (n=31) denied the 
idea of data sharing either before or after publication. 
Participants also specified the opportunity of sharing data 
with academic and/or industrial institutions. Notably, most 
of participants (69.5%, n=139) preferred data sharing with 
both academia and industry. However, 13% preferred to 
share their data with industry and only 9.5% preferred to 
share their data with academic members only. Yet, 5.5% of 
participants absolutely refused the idea of sharing with either 
industry or academy sectors.

Both Tables 3 and 4 show the relationship between data 
sharing and demographic/general characteristics of the study 
participants. Agreement with the idea of making data available 
was associated with academic rank (P=0.003), but not with 

Table 1 Demographic Information

Variables Categories n %

Gender Male 113 56.5
Female 82 41.0

Age 20–39 years old 100 51.5
40–50 years old 66 34.0

˃50 years old 28 14.4

Marital 
status

Divorced 7 3.5
Married 138 69.0

Single 44 22

Widowed 7 3.5

Sector of 

work

Governmental 126 63.0
Private 70 35.0

Discipline Biology 69.0 34.5
Medical (medicine, pharmacy, 

dentistry, nursing)

126.0 63.0

Academic 

Rank

Lecturer/researcher 30 15.0
Assistant professor 78 39.0

Associate professor 52 26.0
Professor 35 17.0

Funding 
source

External/industry 49 24.5
Institutional 101 50.5

Self 23 11.5

Table 2 Attitude Toward Researchers About Data Sharing

Variables Categories n %

Do you make your research 
data publicly available?

Yes 9 4.6

No 103 53.1

Upon request 82 42.3

If no or upon request, why is 

your data not available to 

others?

Concerns about 

future publishing 

opportunities

2 1.0

Concerns about 
patient privacy

5 2.5

Data should not be 
available to public

59 29.5

Lack of funding 12 6.0

Lack of regulations 

(standards)

67 33.5

No place to deposit 

the data

13 6.5

If you were asked to share 

your data, would you be willing 
to share your data after or 

before publication?

Before 10 5.0

After 154 77.0

Not sure 31 15.5

In your opinion, research data 
should be available to which of 

the following sectors?

Academic 19 9.5

Industry 26 13.0

Both 139 69.5

Not sure 11 5.5
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gender, number of publications, or work sector. Additionally, 
the number of publications (P-value=0.033) and the academic 
rank (P-value=0.044) were associated with reasons for with-
holding data. Moreover, gender (P-value=0.043) and number 
of publications (P-value=0.005) were associated with a time 
frame for data sharing, ie, sharing data before or after 
publication.

Discussion
In the current investigation, the attitude of Jordanian bio-
medical researchers regarding data sharing was examined. 
About half of the researchers had negative attitudes 

regarding data sharing. Reported barriers of data sharing 
include lack of regulations, belief that data should not be 
available to the public, no place to deposit the data, or lack 
of funding to cover costs of data deposition.

Despite the fact that the importance of data sharing and 
its potential positive impacts,28,29 no research has been 
carried out to gain perception into the concerns that restrict 
the sharing of data, especially among researchers from 
a developing country such as Jordan. For instance, it was 
reported that researchers related to biobanks in the US 
were very motivated to make their data easily accessible 
and available to others.30

Table 3 Relationship of Gender, Number of Publications, and Work Sector with Researchers’ Attitude Toward Data Sharing (Data are 
Presented as n (%))

Item Category Gender Number of Publications Work Sector

Male Female <15 15–30 >30 Governmental Private

Do you make your research data publicly 

available?

No 57 (50.0) 46 (57.5) 67 (55.4) 18 (50.0) 18 (48.6) 58 (46.8) 45 (64.3)

Upon Request 49 (43.0) 33 (41.3) 52 (43.0) 15 (41.7) 15 (40.5) 59 (47.6) 23 (32.9)

Yes 8 (7.0) 1 (1.3) 2 (1.7) 3 (8.3) 4 (10.8) 7 (5.6) 2 (2.9)

P-value 0.142 0.148 0.060

If no or upon request, why is your data not 

available to others?

Concerns about future 

publishing 

opportunities

2 (02.2) 0 (00.0) 0 (0.0) 1 (3.6) 1 (3.3) 1 (1.00) 1 (1.60)

Concerns about data 

confidentiality

3 (03.3) 2 (2.90) 1 (1.0) 4 (14.3) 0 (0.0) 3 (3.10) 2 (3.30)

Data should not be 

available to public

32 (35.6) 27 (39.7) 38 (38.0) 8 (28.6) 13 (43.3) 38 (39.2) 21 (34.4)

Lack of funding 6 (6.70) 6 (8.80) 6 (6.0) 3 (10.7) 3 (10.0) 11 (11.3) 1 (1.60)

Lack of regulations 39 (43.3) 28 (41.2) 46 (46.0) 10 (35.7) 11 (36.7) 37 (38.1) 30 (49.2)

No place to deposit 

the data

8 (8.90) 5 (7.40) 9 (9.0) 2 (7.1) 2 (6.7) 7 (7.20) 6 (9.80)

P-value 0.835 0.033 0.272

If you were asked to share your data, when 

would you be willing to share your data?

Before publication 9 (8.0) 1 (1.2) 4 (3.3) 1 (2.8) 5 (13.5) 8 (6.4) 2 (2.9)

After publication 90 (79.6) 64 (78.0) 96 (78.7) 26 (72.2) 32 (86.5) 97 (77.6) 57 (81.4)

Not sure 14 (12.4) 17 (20.7) 22 (18.0) 9 (25.0) 0 (0.0) 20 (16.0) 11 (15.7)

P-value 0.043 0.005 0.553

In your opinion, research data should be 

available to which of the following sectors?

Academic 8 (7.1) 11 (13.4) 11 (9.0) 6 (16.7) 2 (5.4) 14 (11.2) 5 (7.1)

Industry 17 (15.0) 9 (11.0) 16 (13.1) 5 (13.9) 5 (13.5) 20 (16.0) 6 (8.6)

Both 82 (72.6) 57 (69.5) 87 (71.3) 24 (66.7) 28 (75.7) 84 (67.2) 55 (78.6)

I am not sure 6 (5.3) 5 (6.1) 8 (6.6) 1 (2.8) 2 (5.4) 7 (5.6) 4 (5.7)

P-value 0.447 0.746 0.330
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The majority of responders pointed out that they use 
coding aspects instead of the subject’s regular name for 
data storing. Thus, anonymization is highly practiced 
among the study participants, which protects subjects’ 
privacy and encourages participation in medical research. 
The importance of anonymization in maintaining the priv-
acy of research participants was highlighted in a recent 
review.31 In clinical studies, a model that balances anon-
ymity with efficiency of data sharing/utilization was 
suggested.32 In the US, iDASH (integrating data for ana-
lysis, anonymization, and sharing) is part of the National 
Center for Biomedical Computing that focuses on algo-
rithms and tools for sharing data in a privacy-preserving 
manner.33 Therefore, anonymization in biomedical data 
sharing should be considered when establishing research 
databases in the country.

In this study, respondents were asked about the main 
reasons for not allowing their data to be available to others. 
The most common reason was “lack of regulations”. This is 
a common ethical issue that faces research in most devel-
oping countries34–36 which may be resolved by institutional 
initiatives. The second most common reason was the opi-
nion that data should not be available to the public, which 
could be solved by providing more orientation to research-
ers about the importance as well as advantages of data 
sharing. In addition, incentives can be provided to encou-
rage researchers to deposit their data in the national public 
databases,37 as data sharing can significantly limit redun-
dancy in research and reduce the cost.12 The third ranked 
reasons were “no place to deposit the data” and “lack of 
funding for data deposition,” which might be solved by 
creating governmental databases that can be used to deposit 
data without costs.38 Few participants indicated their con-
cerns about patient privacy and future publishing opportu-
nities. Patients’ privacy can be maintained by having proper 
regulations and approaches.39,40 Thus, willingness to data 
sharing among researchers can be significantly enhanced by 
overcoming the obstacles including having proper regula-
tions and approaches to maintain the integrity of research.41

Most of the participants pointed out that they can agree 
to share data only after publication. Most likely, the reason 
for sharing after publication is to receive appropriate cita-
tion credit when others make benefit of their data.13 In 
contrast, few participants denied the idea of data sharing 
either before or after publication. This study proposes that 
scientists’ motivation to achieve credit and academic 
recognition can enhance their data-sharing behaviors, and 
we can encourage scientists’ data-sharing behaviors by 

better developing the reward system in scientific 
societies.42 However, we did not find any significant rela-
tionship between academic rank and scientists’ data- 
sharing strategies. One possible reason for this is that 
data sharing is most probably hypothesized as sharing 
the data of published articles, rather than the data of 
unpublished articles.

Current results indicated that not all participants share 
data equally or have the same views and concerns of data 
sharing. The number of publications and the academic 
rank showed significant differences among participants 
who had answered reasons for withholding their data. 
The most common reason for not sharing data was the 
lack of regulations by the respondents with less than 15 
publications, while most of the participants with a higher 
number of publications (more than 30 publications) indi-
cated that data should not be available to the public. This 
argued that scientists with a higher number of publications 
view data sharing as a possible loss of publication oppor-
tunities, so they are reluctant to share; claiming that data 
should not be available to the public. The present findings 
are in agreement with previous literature that the exertion 
(eg, time, cost, and additional work) elaborated in data 
sharing discourage scientists to share their data.10,43

In conclusion, this study illustrates, biomedical 
researchers in Jordan are not identical in their reservations 
towards data sharing. Helpful strategies for encouraging 
data sharing must consider the requirements and demands 
of various scientific communities.
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