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Abstract

Introduction: Publishing medical metadata stored in case report forms (CRFs) is a

prerequisite for the development of a learning health system (LHS) by fostering reuse

of metadata and standardization in health research. The aim of our study was to

investigate medical researchers' (MRs) willingness to share CRFs, to identify reasons

for and against CRF sharing, and to determine if and under which conditions MRs

might consider sharing CRF metadata via a public registry.

Methods: We examined CRF data sharing commitments for 1842 interventional trials

registered on the German Clinical Trials Registry (DRKS) from January 1, 2020, to

December 31, 2021. We invited 1360 individuals registered as contacts on DRKS to

participate in a web-based survey between May 10, 2022, and June 30, 2022.

Results: Only 0.3% (5/1842) of data sharing commitments in DRKS included a plan to

share blank CRFs. Survey results showed high support for CRF sharing. More than

70% of respondents (223/301) were willing to share their CRFs, and 83.7% (252/301)

were interested in CRF reuse. The most frequently reported reason for CRF sharing

was improvement of comparability and interpretability of patient data (244/301;

81.0%). The most frequently reported reason against CRF sharing was missing approval

by the sponsor (160/301; 53.2%). Researchers conducting commercial trials were sig-

nificantly less likely to share CRFs than those conducting noncommercial trials (63.3%

vs. 76.2%, OR 0.54, 95% CI 0.32–0.92) and they were less likely to reuse CRFs (78.5%

vs. 84.6%, OR 0.66, 95% CI 0.35–1.24). The most frequently mentioned prerequisite

for publication of CRFs in a public registry was its trustworthiness (244/301, 81.1%).

Conclusion: Data sharing commitments in DRKS revealed a low awareness of CRF

sharing. Survey results showed generally strong support for CRF sharing, including

the willingness to publish CRFs in a public registry, although legal and practical bar-

riers were identified.
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1 | INTRODUCTION

Medical research is an important part of a learning health cycle. Under-

standing medical study results and drawing conclusions that then result

in improvements in care depends on well-thought-out study designs,

including error-free and complete data documentation of study results.

Case report forms (CRFs) are essential for the documentation of clinical

studies.1 The layout and content of CRFs vary greatly depending on

the research question. To guarantee study data accuracy, disambigua-

tion, and completeness, CRFs must be designed carefully following

standard guidelines.2 CRFs congruency and standards on content and

design exist usually only within an institution or a network (and some-

times only within one researcher's work), with negative effects on the

reproducibility of studies. Despite existing recommendations to include

study documentation forms in the study protocol and in the study's

report,3,4 most CRFs and their metadata are not publicly available with

the exception of eligibility criteria published in study registries such as

Clinicaltrials.gov or the International Clinical Trials Registry Platform

(ICTRP).5,6 This article refers to CRF metadata as a description of col-

lected data elements in a case report form, including the item name

(e.g. “age”), the description (e.g. “data from identity card”), the data

type (e.g. “integer”), and the measurement units (e.g. “years”).
Sharing of individual patient data (IPD) generated by clinical trials

with other researchers is considered an ethical obligation.7,8 However,

other trial materials (e.g. study protocol, study reports, blank case

report forms) are frequently unavailable and neglected in public dis-

cussions. Experts in clinical research have elaborated principles for

IPD sharing, including the requirement to make the missing other data

objects like CRFs available.9,10

The publication of CRF metadata is important for several reasons:

They are important trial artifacts that allow interpretation and replication

of trials.11 Publishing CRF metadata supports the IPD request process

since researchers could identify relevant trials more easily.9 Open access

to CRF metadata could further improve and speed up CRF development

as metadata of similar studies could be recycled, which in turn would

lead to standardization and harmonization of data in health research.12

Comparing and analyzing metadata used in different studies supports

the development of common data elements (CDEs) and solves interop-

erability and data sharing challenges in health care and research.13

Prior research explored aspects of IPD sharing.14–16 Researchers

most commonly expressed concerns about inappropriate data use and

misinterpretation of data, participant privacy protection, costs and

efforts associated with data sharing, and liability/legal concerns. While

some of the concerns regarding IPD sharing may also apply to CRF

sharing, others are likely to be less relevant. Since CRF sharing does

not include sensitive patient data, we assume that generally the will-

ingness to share CRFs may be higher than to share IPD.

2 | METHODS

Our study is comprised of a trial record analysis and an online cross-

sectional survey. The study was informed by previously published

studies on IPD data sharing14–16 and was reported according to the

STrengthening the Reporting of OBservational studies in Epidemiol-

ogy (STROBE) statement's principles.17

2.1 | Study design and setting

Our analysis of trial records included the interventional trials regis-

tered on the DRKS18 from January 1, 2020, to December 31, 2021.

The DRKS is the approved World Health Organization (WHO) Primary

Trial Registry in Germany and member of the International Clinical Tri-

als Registry Platform (ICTRP) network. We focused on interventional

trials because public funders and journal policies require study regis-

tration as a prerequisite for funding or publication. Data sharing com-

mitments for these trials were analyzed for CRF sharing. We invited

individuals registered as study/trial contacts for scientific questions to

take our online survey.

2.2 | Participants

We extracted the trial information of all interventional studies regis-

tered on DRKS from January 1, 2020, to December 31, 2021, from

the registry.

When registering studies on DRKS, medical researchers are rou-

tinely asked to describe their IPD sharing plan (free-text field). The

entries provide information about the researchers' willingness to share

IPD and additional study material. For our trial record analysis, we

examined manually the sharing plans of 1842 interventional trials with

regard to the intention to share CRFs.

We invited the individuals registered as contacts for scientific

questions for the trials by email to respond to our online survey. Since

the DRKS is primarily used by German-speaking investigators, a ques-

tionnaire in German was designed to increase the response rate. Con-

sequently, to avoid language barriers, we excluded 50 contact persons

not coming from Germany, Austria, or Switzerland. If a contact person

was registered for more than one interventional trial, we selected only

one trial randomly and included that trial into the sample, excluding

any others. After excluding duplicates, 1390 unique contact persons

were invited to take the survey. If emails were rejected, alternative

email addresses were identified via absence notices or through a Goo-

gle search for the individual. We were unable to contact 30 individuals

and excluded them, leaving a final sample size of 1360 persons. The

flow chart of our survey sample is available as Appendix S1.

2.3 | Survey instrument and data collection

We developed a 16-item questionnaire using a nominal, Likert-type

scale, single and multiple choice, and open-ended formats. The English

translation of our questionnaire can be found in Appendix S2. As we

addressed our survey to individuals, who may not have an informatics

background, we referred to “CRF metadata” as “blank case report
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forms” or simply “CRFs,” and we replaced the term “metadata regis-

try” with the term “public registry for case report forms.”
Six questions collected information on respondents' characteris-

tics (role, institution, study type, number of planned and started trials

within the last and next three years, proportion of electronically cap-

tured study documentation). The remaining items inquired about

respondents' willingness to share CRFs and other trial data, their

interest in reusing CRFs, reasons for and against CRF sharing, prereq-

uisites for CRF sharing via a public registry, benefits of a public CRF

registry for different user types, willingness to share different

CRF types, time of study publication, and choice of platforms for CRF

publication. The last, open-ended question allowed for general com-

ments. To decrease the response burden, an adaptive, conditional

questioning format was chosen. We used the web-based survey plat-

form LimeSurvey (version 5.3.32)19 for questionnaire creation, invita-

tion of participants, and administration of participants' responses.

We pretested the questionnaire with six project team members

(four physicians, two research associates) and three persons unaffi-

liated with the research team (one clinician scientist, one representa-

tive of a clinical research organization, and one member of the

pharmaceutical industry). After incorporating their input, we sent

the invitation to the survey via an email that included a short informa-

tional message and an individual access key to the survey to prevent

duplicate entries from the same individual.

The anonymity of participants was preserved by storing

responses and participant data separately. Participation was voluntary,

and respondents could withdraw from participation in the survey at

any time or they could skip any question. Furthermore, participants

could pause their response at any time and continue the survey later

by using the access key.

Participants provided informed consent and had to confirm that

they understood the survey's terms before they could respond to the

questionnaire. Results were reported in aggregate and did not contain

personally identifiable information. The survey was available from

May 10 to June 30, 2022. We sent two reminders in two-week inter-

vals. Participants were incentivized to participate by a donation of

three euros to a Pediatric Cancer Support organization for completing

the survey.

2.4 | Statistical analysis

All statistical analyses were conducted with Excel, R (version 4.1.3),

and the R package “stats”.20 We calculated odds ratios and corre-

sponding confidence intervals (95% threshold) for all study subgroups,

while we utilized a group-wise chi-squared test to test for significant

differences in the trial characteristics for survey respondents versus

nonrespondents and the factors for researchers' willingness or unwill-

ingness to share and reuse CRFs, respectively. P-values were not

adjusted for multiple testing. We calculated the survey's response rate

as the ratio of persons completing the survey to eligible contact per-

sons (American Association for Public Opinion Research response

rate 4.0).21

3 | RESULTS

3.1 | Analysis of trials

Of the 1842 trials analyzed on May 30, 2022, only 5 sharing

plans (0.3%) included commitments to CRF sharing either by

direct (“CRF”) or indirect mention (e.g., “tools used for data

collection”).

3.2 | Cross-sectional survey

Of 1360 contact persons invited to our survey, 301 completed the

questionnaire (response rate = 22.1%). Incomplete questionnaires

(n = 78) were excluded from the analysis.

3.3 | Characteristics of survey respondents

Most respondents (71.1%) were study coordinators, followed by prin-

cipal investigators (41.5%) and sponsors (21.3%) (multiple answer pos-

sibilities). Most respondents (60.5%) were affiliated with an academic

institution, 28.9% with health care, 6.6% with private industry, and

4.0% with nonprofit, governmental, and other institutions. Nearly all

respondents (95.0%) ran noncommercial trials and 26.2% commercial

trials (multiple answer possibilities). The largest group (40.5%) of

respondents stated that they initiated 3–5 studies within the last

3 years and 42.2% planned to start 1–2 new studies within the next

3 years (Table 1).

A third of respondents (110–36.5%) indicated that more than

75% of their study documentation consisted of electronic case report

forms. More detailed information can be found in Table 2.

Because clinical trial characteristics for survey respondents

compared to nonrespondents were similar, we assumed that our

respondents were representative of the overall survey sample.

Summary statistics for all clinical trial variables are included in

Appendix S3.

3.4 | Willingness to share blank CRFs and other
trial data

The majority of respondents (223–74.1%) were willing to share the

blank CRFs of their studies upon request. Even more (245–81.4%)

would share the study protocol and 121 (40.2%) individual partici-

pant data. Table 3 provides additional data on willingness to share.

The most commonly mentioned prerequisite for publication of blank

CRFs in a public registry was the registry's trustworthiness

(n = 244, 81.1%), followed by the requirement that the CRF publica-

tion should not generate any additional effort for the researcher

(n = 203, 67.4%), and the option to delete previously published

CRFs at any time (n = 193, 64.1%). Additional motivation to use a

public CRF registry included the expressed interest to do so by a
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journal (n = 135, 44.9%), the clinical trial funder (n = 119, 39.5%),

or a sponsor (n = 97, 32.2%). Figure 1 provides an overview of all

responses.

Participants stated that clinical researchers would benefit most

from a public CRF registry. The majority (257–85.4%) suggested a

high or very high benefit for this user group (5-point Likert scale).

Most respondents indicated high or very high benefits for all listed

user groups (Figure 2).

Respondents, who reported to be willing to share their CRFs

via a public registry, were asked which of their CRFs they would be

willing to share and under which circumstances. More than half of

the respondents would share all CRFs (n = 161, 53.5%). A third

(96–31.9%) would share inclusion and exclusion criteria and

84 (27.9%) demographic forms (multiple responses possible –

Table 4).

Almost half (136–45.2%) of respondents were willing to publish

their CRFs jointly with the publication of study results (Table 5).

Only a minority (23–7.6%) of respondents was able to name

potential venues to publish their CRFs. The most frequently men-

tioned option for CRF publication was “supplementary material of

publications together with study results and/or the study protocol”
(Table 6).

3.5 | Rationale for sharing blank CRFs

Participants were asked to rate a set of provided reasons for CRF

sharing as very important, less important, or of no importance.

TABLE 2 Proportion of electronic case report forms (eCRFs) in study documentation by institution.

Share in % Academic institution Health carea Private industry Nonprofit organization Government Other Total = 301

<25 43 (23.6%) 29 (33.3%) 3 (15.0%) 1 (33.3%) 2 (28.6%) 0 (0.0%) 78 (25.9%)

25–49 32 (17.6%) 19 (21.8%) 0 (0.0%) 0 (0.0%) 1 (14.3%) 0 (0.0%) 52 (17.3%)

50–75 41 (22.5%) 10 (11.5%) 8 (40.0%) 0 (0.0%) 0 (0.0%) 2 (100.0%) 61 (20.3%)

>75 66 (36.3%) 29 (33.3%) 9 (45.0%) 2 (66.7%) 4 (57.1%) 0 (0.0%) 110 (36.5%)

aPercentages do not sum exactly to 100 due to rounding.

TABLE 3 Willingness to share data and/or documents by
predefined categories.

What data or documents of your study/

studies would you make available to other
researchers on request?

N = 301
n (%)a n (%)a

None 16 5.3%

Anonymized, individual patient data (IPD) 121 40.2%

Study protocol 245 81.4%

Statistical analysis plan (SAP) 144 47.8%

Informed consent form (ICF) 183 60.8%

Clinical study report (CSR) 118 39.2%

Blank case report forms (CRFs) 223 74.1%

Other 2 0.7%

aPercentages do not sum to 100 as respondents could select more than

one entry for these fields.

TABLE 1 Characteristics of survey respondents.

Characteristic

Survey
respondents

n (%)N = 301

Role*

Sponsor 64 21.3%

Principal Investigator 125 41.5%

Study coordinator 214 71.1%

Other 10 3.3%

Institution

Academic institution 182 60.5%

Health care organization 87 28.9%

Private industry 20 6.6%

Nonprofit organization 3 1.0%

Government 7 2.3%

Other 2 0.7%

Study typea

Commercial 79 26.2%

Noncommercial 286 95.0%

Number of studies in the last 3 yearsb

0 3 1.0%

1–2 110 36.5%

3–5 122 40.5%

6–10 50 16.6%

>10 15 5.0%

Not indicated 1 0.3%

Number of studies anticipated in the

next 3 years

0 12 4.0%

1–2 127 42.2%

3–5 122 40.5%

6–10 25 8.3%

>10 15 5.0%

Abbreviations: %, percentage; n, number.
aPercentages do not sum to 100 as respondents could select more than

one entry for these fields.
bPercentages do not sum exactly to 100 due to rounding.
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Participants considered “Improvement of comparability and interpret-

ability of individual patient data” as the most important reason for

CRF sharing (244–81.1%), followed by “improvement of new CRF

quality as proven CRFs can be reused” (234–77.7%) and “standardiza-
tion of data management in clinical trials” (223–74.1%). Figure 3 pre-

sents a summary of participants' assessments for all options.

3.6 | Reasons for not sharing blank CRFs

The most frequently cited reason for not sharing CRFs was “miss-

ing approval by the sponsor” (160–53.2%), followed by

“missing approval of the company commissioned with CRF devel-

opment” (137–45.5%). “Lack of time and of financial resources”
were considered by 125 respondents (41.5%) as a very important

reason. A third (111–36.9%) stated that their “use of licensed

CRFs” was a very important obstacle to CRF sharing. Additional

reasons against CRF sharing assessed by participants can be found

in Figure 4.

3.7 | Factors associated with medical researchers'
willingness to CRF sharing

Table 7 displays the six factors analyzed in connection with the

medical researchers' willingness to share their blank CRFs: “role of

respondent,” “institution,” “study type,” “number of studies started

within the last three years,” “studies planned within the next three

years,” and the “share of electronic case report forms (eCRFs) used

in study documentation.” In bivariate analysis, “institution” and

“study type” were significantly associated with the willingness to

share CRFs (p = 0.004 and p = 0.031). Investigators affiliated with

an academic institution were over five times more likely willing to

share CRFs compared to those who were affiliated with private

industry (OR 0.18, 95% CI 0.07–0.48). Investigators who conducted

noncommercial trials were nearly two times more willing to share

CRFs compared to those who conducted commercial trials

(OR 0.54, 95% CI 0.32–0.92). In addition, investigators who were

planning less than 2 studies within the next 3 years were signifi-

cantly less likely to share CRFs compared to those who planned

3–5 further studies (50.0% vs 81.1%, OR 0.23, 95% CI 0.07–0.79

and 70.1% vs 81.1%, OR 0.54, 95% CI 0.30–0.98). None of the

other factors were associated significantly with willingness to CRF

publication.

3.8 | Medical researchers' willingness to CRF reuse

Most respondents (252–83.7%) were willing to reuse CRFs from stud-

ies with similar research questions. We analyzed six factors regarding

TABLE 4 Willingness to share CRFs for predefined categories.

Which CRFs of your study/studies would you

share with other researchers?

N = 301

n (%)a n (%)a

All 161 53.5%

Anamnesis 56 18.6%

Demography 84 27.9%

Inclusion and exclusion criteria 96 31.9%

Follow-up examination 58 19.3%

Physical examination 46 15.3%

Laboratory/ECG 32 10.6%

Target effect size 61 20.3%

Pathology/Histology 14 4.7%

Score 49 16.3%

Study completion 45 15.0%

Adverse event 56 18.6%

Other 0 0.0%

aPercentages do not sum to 100 as respondents could select more than

one response option.

TABLE 5 Time of publication as indicated by respondents.

When would you be willing to publish the CRFs

of your study? N = 301 n (%)a

Before start of studies 38 12.6%

During the ongoing study 35 11.6%

Immediately after completion of the study 39 13.0%

Together with the publication of the study

results

136 45.2%

>6 months after the end of the study, regardless

of publication of the results

21 7.0%

Other 3 1.0%

Not indicated 29 9.6%

aSingle choice, percentages sum to 100.

TABLE 6 Potential platforms for CRF publication as indicated by
respondents.

What possibilities for the publication of CRFs do

you know?

Frequency of

mentiona

Supporting information of publications

(publication of study results and/or study

protocol)

17

Study registries (e.g. ClinicalTrials.gov, DRKS) 3

Open Science Framework (OSF) 3

Portal of Medical Data Models (MDM Portal) 2

Own website, cloud or project website 2

Own validation studies 2

ResearchGate 1

Guidelines 1

Books 1

Metadata repositories 1

RedCap 1

aFree-text field, more than one response possible.

6 of 13 MEIDT ET AL.

http://clinicaltrials.gov


medical researchers' willingness to reuse CRFs (Table 8). Only the var-

iable “Number of planned studies within next 3 years” was signifi-

cantly associated (p = 0.043). Investigators who did not plan any

further studies were significantly less likely to be interested in CRF

reuse than investigators who planned 3–5 studies within the next

three years (OR 0.17, 95% CI 0.05–0.60).
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F IGURE 3 Reasons for sharing blank case report forms.
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Analysis of free-text comments revealed general support for CRF

sharing, but also showed concerns regarding legal barriers such as

licenses and missing requirements by funders or by law in addition to

concerns about unrewarded efforts. All comments were summarized

in Appendix S4

4 | DISCUSSION

4.1 | Principal findings

We aimed to gain insight into medical researchers' attitude toward

sharing metadata stored in case report forms. While the survey

showed strong general support of CRF sharing (74.1%), the analysis of

data sharing plans in trial registration records revealed very limited

actual sharing of these documents (0.3%). As expected, the willingness

of researchers to share original CRFs was higher than the

willingness to share original IPD. Previous studies showed that pro-

tecting participant confidentiality constituted an important reason for

withholding IPD.14–16 However, actual CRF sharing was also uncom-

mon, even though it does not involve the sharing of sensitive

personal data.

Our findings indicate that willingness to share CRFs was signifi-

cantly associated with funding and institution type. Researchers

receiving industry funding were less willing to share CRFs than

researchers of noncommercial trials. Researchers working for the

TABLE 7 Factors associated with medical researchers' willingness to share CRFs.

Variables

Willing to share Not willing to share

ODDS ratio

95% confidence

intervaln (%) n (%)

Role p = 0.338

Sponsor (n = 64) 42 (65.6%) 22 (34.4%) 0.58 0.32–1.07

Principal Investigator (n = 125) 91 (72.8%) 34 (27.2%) 0.82 0.49–1.35

Study coordinator (n = 214) 164 (76.6%) 50 (23.4%) 1.00 Reference

Other (n = 10) 8 (80.0%) 2 (20.0%) 1.22 0.25–5.93

Institution p = 0.004

Academic institution (n = 182) 143 (78.6%) 39 (21.4%) 1.00 Reference

Health care (n = 87) 64 (73.6%) 23 (26.4%) 0.76 0.42–1.37

Private industry (n = 20) 8 (40.0%) 12 (60.0%) 0.18 0.07–0.48

Nonprofit organization (n = 3) 1 (33.3%) 2 (66.7%) 0.14 0.01–1.54

Government (n = 7) 5 (71.4%) 2 (28.6%) 0.68 0.13–3.65

Other (n = 2) 2 (100.0%) 0 (0.0%)

Study type p = 0.031

Commercial (n = 79) 50 (63.3%) 29 (36.7%) 0.54 0.32–0.92

Noncommercial (n = 286) 218 (76.2%) 68 (23.8%) 1.00 Reference

Number of studies last 3 years p = 0.257

0 (n = 3) 3 (100.0%) 0 (0.0%)

1–2 (n = 110) 76 (69.1%) 34 (30.9%) 0.70 0.39–1.25

3–5 (n = 122) 93 (76.2%) 29 (23.8%) 1.00 Reference

6–10 (n = 50) 40 (80.0%) 10 (20.0%) 1.25 0.56–2.80

>10 (n = 15) 11 (73.3%) 4 (26.7%) 0.86 0.25–2.90

Not indicated (n = 1) 0 (0.0%) 1 (100.0%)

Number of studies next 3 years p = 0.095

0 (n = 12) 6 (50.0%) 6 (50.0%) 0.23 0.07–0.79

1–2 (n = 127) 89 (70.1%) 38 (29.9%) 0.54 0.30–0.98

3–5 (n = 122) 99 (81.1%) 23 (18.9%) 1.00 Reference

6–10 (n = 25) 18 (72.0%) 7 (28.0%) 0.60 0.22–1.60

>10 (n = 15) 11 (73.3%) 4 (26.7%) 0.64 0.19–2.19

Share of eCRFs used in study documentation p = 0.364

<25% (n = 78) 61 (78.2%) 17 (21.8%) 1.67 0.86–3.27

25%–49% (n = 52) 40 (76.9%) 12 (23.1%) 1.56 0.73–3.33

50%–75% (n = 61) 47 (77.0%) 14 (23.0%) 1.57 0.76–3.22

>75% (n = 110) 75 (68.2%) 35 (31.8%) 1.00 Reference

Note: Differences between groups were considered significant at the 5% level.
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pharmaceutical industry were less willing to share CRFs than aca-

demic researchers. These findings may be attributed to more severe

restrictions on researchers within commercial trials, limiting

researchers' control of data.

The most frequently reported reason for CRF sharing was

improvement of comparability and interpretability of IPD (81.1%). This

finding is congruent with results of surveys investigating rationales

against IPD sharing among medical researchers. The most commonly

indicated reason for withholding IPD was prevention of inappropriate

data use and misleading interpretations.14–16

As a study's success depends on the development of high-quality

data collection forms, which is a time- and cost-consuming endeavor,

improvement of CRF quality (77.7%) and cost savings (69.1%) were

important reasons for CRF sharing. Standardization and harmonization

of data management in clinical trials were seen by 74.1% as an impor-

tant reason for CRF sharing, highlighting the demand of stakeholders

to publish CRF metadata as a means to foster data standardization in

health research.12

The most frequently reported barrier to CRF sharing was lack of

approval by the study's sponsor (53.2%). Reasons may include the

obligation to protect commercially sensitive information and intellec-

tual property, but since only 26.2% of the respondents indicated to be

engaged in industry funded trials, additional motives must be consid-

ered. Lack of time and financial resources for CRF sharing were

TABLE 8 Factors associated with medical researchers' willingness to reuse CRFs.

Variables

Willing to reuse Not willing to

reuse n% ODDS ratio 95% confidence intervaln (%)

Role p = 0.303

Sponsor (n = 64) 49 (76.6%) 15 (23.4%) 0.57 0.29–1.14

Principal Investigator (n = 125) 98 (78.4%) 27 (21.6%) 0.64 0.36–1.13

Study coordinator (n = 214) 182 (85.0%) 32 (15.0%) 1.00 Reference

Other (n = 10) 8 (80.0%) 2 (20.0%) 0.70 0.14–3.46

Institution p = 0.630

Academic institution (n = 182) 152 (83.5%) 30 (16.5%) 1.00 Reference

Health care (n = 87) 73 (83.9%) 14 (16.1%) 1.03 0.51–2.06

Private industry (n = 20) 15 (75.0%) 5 (25.0%) 0.59 0.20–1.75

Nonprofit organization (n = 3) 3 (100.0%) 0 (0.0%)

Government (n = 7) 7 (100.0%) 0 (0.0%)

Other (n = 2) 2 (100.0%) 0 (0.0%)

Study type p = 0.261

Commercial (n = 79) 62 (78.5%) 17 (21.5%) 0.66 0.35–1.24

Noncommercial (n = 286) 242 (84.6%) 44 (15.4%) 1.00 Reference

Number of studies last 3 years p = 0.385

0 (n = 3) 3 (100.0%) 0 (0.0%)

1–2 (n = 110) 88 (80.0%) 22 (20.0%) 0.52 0.25–1.07

3–5 (n = 122) 108 (88.5%) 14 (11.5%) 1.00 Reference

6–10 (n = 50) 39 (78.0%) 11 (22.0%) 0.46 0.19–1.10

>10 (n = 15) 13 (86.7%) 2 (13.3%) 0.84 0.17–4.13

Not indicated (n = 1) 1 (100.0%) 0 (0.0%)

Number of studies next 3 years p = 0.043

0 (n = 12) 7 (58.3%) 5 (41.7%) 0.17 0.05–0.60

1–2 (n = 127) 105 (82.7%) 22 (17.3%) 0.57 0.27–1.19

3–5 (n = 122) 109 (89.3%) 13 (10.7%) 1.00 Reference

6–10 (n = 25) 19 (76.0%) 6 (24.0%) 0.38 0.13–1.12

>10 (n = 15) 12 (80.0%) 3 (20.0%) 0.48 0.12–1.91

Share of eCRFs used in study documentation p = 0.547

<25% (n = 78) 66 (84.6%) 12 (15.4%) 1.38 0.64–2.98

25–49% (n = 52) 46 (88.5%) 6 (11.5%) 1.92 0.73–5.06

50–75% (n = 61) 52 (85.2%) 9 (14.8%) 1.45 0.62–3.37

>75% (n = 110) 88 (80.0%) 22 (20.0%) 1.00 Reference

Note: Differences between groups were considered significant at the 5% level (p ≤ 0.05).
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indicated by 41.5% of the respondents, which was consistent with

drivers against IPD sharing.14–16 In addition, respondents cited legal

issues such as subcontracts with CRF developing companies (45.5%)

and the use of licensed CRFs (36.9%). Moreover, medical researchers

regarded CRF development as individual academic achievement,

declaring it as their own intellectual property, resulting in reluctance

to share (31.6%).

Participants' responses showed strong interest in reusing proven

CRFs of similar studies (83.7%), which confirmed results of our prior

survey dealing with secondary use of CRFs via an open access meta-

data repository.22

4.2 | Implications for policy and practice

An effective learning cycle needs a “multistakeholder learning com-

munity”—researchers, clinicians, implementation scientists, and inno-

vators.23 While we only surveyed a subset of this community—the

researchers—our data showed that most researchers surveyed would

support CRF sharing and reuse, although their awareness for CRF

sharing and its implementation as reflected in trial records was almost

nonexistent. It is our belief that we would find similar support if we

surveyed clinicians, implementation scientists, and innovators. The

reason for the broad support for CRF sharing is rooted in the need of

researchers, innovators, and clinicians alike for interoperability of data

and data sharing among different entities to reduce the burden and

effort associated with an LHS.

For industry-funded trials, protection of commercial interests

restricted access to study documents, including blank CRFs, creating a

conflict with perceived public benefit from the availability of

clinical trial data.24 Only a few pharmaceutical companies

(e.g., GlaxoSmithKline) routinely publish protocols, study reports, and

CRFs on their websites.25 In 2013, the European Federation of Phar-

maceutical Industries and Associations released principles for clinical

trial data sharing, including the commitment to voluntary share IPD,

trial protocols, and results.26 The online portal Clinical Study Data

Request (CSDR) and the European Medicines Agency (EMA) provide

access to clinical study reports, including sample CRFs, on

request.27,28 These developments demonstrate that efforts to

increase transparency for industry-funded trials are being made.

Unfortunately, blank CRFs are still not yet freely available on these

portals. One potential solution could be to incentivize the publication

of CRFs by extending patent time for new pharmaceuticals or by legis-

lative mandates linked to the new drug approval processes by the

Food and Drug Administration and the European Medicines Agency.

Investigator-initiated trials financed by public funds routinely

place a stronger obligation to share data on researchers. Stakeholders

of health research developed data sharing goals for nonprofit funders

of clinical trials.29 They recommended that these trials should imple-

ment data sharing policies in their funding guidelines, define standards

such as CDISC,30 and fund and promote sustainable infrastructures

for data sharing and the development of common data elements

(CDEs). Usually, CDEs are developed disease-specific,31–33 but poten-

tially an exchange of CDEs across diseases could “increase the power

of data collection”.29 While CDE development would be facilitated

through the use of electronic case report forms (eCRFs), only a minor-

ity of survey respondents (36.5%) stated that more than 75% of their

study documentation was captured electronically. Compared to a

prior study in 2004, which reported that 75% of studies used paper-

based CRFs,34 the situation seems to have improved in favor of elec-

tronic data capture. Accelerating this development would foster the

automated processes of eCRF transformation into machine-readable

data, allowing standardized data collection and exchange, which are

highly relevant for the study of rare diseases.35 Further, there is value

in eCRFs permitting export into open, standardized formats, such as

CDISC ODM,36 rendering them machine-readable, regardless of the

study database used.

Learning systems require "simultaneously operating learning

cycles" supported by an “infrastructure” “that can be viewed as an

integrated set of services” among others to make “knowledge com-

putable und sharable.”23 Open access platforms could serve an impor-

tant role as infrastructure to publish and merge data objects

generated by medical studies, such as the prototype platform Open-

Trials or the database of Genotypes and Phenotypes (dbGaP).37,38 As

of December 14, 2022, dbGaP offered access to data from more than

2300 studies, including more than 2600 CRFs, without prior registra-

tion or request.

Metadata repositories created for secondary use of CRFs or sin-

gle CRF items expand on this service.39,40 They can contribute to the

development of common data elements41,42 and to data standardiza-

tion as well as to element exchange in medical research. Furthermore,

the creation of a public repository for CRF metadata has the potential

to speed up the development of trials through metadata reuse, reduc-

ing the burden of developing new CRFs. For an effective LHS, a rapid

cycle from study results to novel health care delivery to its subse-

quent evaluation is essential. Reuse of CRF metadata has the potential

to not only standardize care but to speed up this important cycle by

speeding up the “performance to data” arm of the cycle.43 A public

repository would drastically reduce the effort and time required to

develop novel trials.

A prior study investigated seven publicly accessible metadata

repositories in the health care domain.44 Only the Portal of Medical

Data Models (MDM Portal) offered reuse of complete annotated

CRFs.45 As of December 14, 2022, MDM contained more than 24 800

medical forms, with more than 18 600 forms related to clinical trials.

Although German funders already incorporate or plan to incorpo-

rate the publication of CRFs in their funding guidelines,46,47 this study

and our prior survey22 showed that only a minority of respondents,

who were mostly conducting publicly funded trials, could name publi-

cation platforms for CRFs. Consequently, nonprofit funders should

specify recommended publication platforms in their funding guide-

lines. Moreover, they should collaborate in the development of the

infrastructure for CRF sharing to avoid storing them in diverse sys-

tems, rendering them unmanageable. Study registries could serve as

interim solutions. Medical researchers could be required to upload

sample case report forms as PDF files while registering their studies.

This solution would require little effort, which increases the success

of CRF sharing.
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Further, organizations should store CRF metadata in a single place

in a standardized, machine-readable format to foster metadata analy-

sis. An infrastructure should be developed according to FAIR princi-

ples48 to guarantee that published CRF metadata is findable,

accessible, interoperable, and re-usable. As this requirement is more

complex and time-consuming than just uploading CRFs as PDF files,

funders should include extra funding for this sharing methodology.

Our survey showed that funders and journals have a major influ-

ence on sharing CRF metadata via a public registry. Nonprofit funders

and journal editors should use their influence and adopt stronger poli-

cies on data sharing.29,49

The status of data sharing remains unsatisfactory despite years of

sharing initiatives.50 Industry and academic researchers must collabo-

rate to improve the situation.51 Public institutions such as universities

or university hospitals should also oblige their researchers to share

study data and metadata, including CRFs. Research data from medical

studies, which were generated with support from public universities'

budgets, are public property that should be available to all researchers

and not be commercialized by paid licenses. To give credit to CRF

authors, CC-BY licenses52 can be used, which mandate citation of

CRF sources.

4.3 | Limitations

Our study was limited to interventional studies registered on

DRKS, which may have introduced a bias. Although a representa-

tive sample for the survey participants could be obtained from the

DRKS, we cannot generalize the results for all international

researchers. Furthermore, the risk of typical sampling bias should

be considered. It is possible that investigators who were more

open-minded toward Open science data themes were more likely

to participate in our survey.

5 | CONCLUSION

CRF sharing was strongly supported by most surveyed medical

researchers. However, it is implemented rarely. Sharing of CRF meta-

data could contribute significantly to reasonable IPD sharing, reuse of

metadata for similar studies, and data exchange in health research.

Funders, journals, and public institutions should collaborate in the

development of a common infrastructure for CRF and metadata shar-

ing and implement sharing policies. Further studies with a wider range

of users should be carried out to explore the requirements for such an

infrastructure, which can become an integral part of the learning

health system once it is used by a large number of medical

researchers.
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