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Abstract 

Background  The International Committee of Medical Journal Editors (ICMJE) recommends that trial authors must 
specify data sharing plans when trials are registered and published, yet this uptake remains unclear. We aimed 
to assess the practice of data sharing plans in trial registration platforms and the concordance between registered 
and published data sharing plans.

Methods  We included clinical trials published between 2021 and 2023 in six high-profile journals (The Lancet, The 
New England Journal of Medicine, JAMA, BMJ, JAMA Internal Medicine, and Annals of Internal Medicine) that enrolled 
participants no earlier than 2019 and registered on clinical trial platforms. One study outcome was data sharing plans 
in the trial registration platform, where trials clearly responding a “yes” to “Plan to share” were considered as planning 
to share data (including study protocols, statistical analysis plans, analytic codes, and individual participant data). 
The concordance between registered and published plans to share data was also assessed, which included plans 
to either share data (Yes/Yes) and not to share data (No/No) in both registration and publications. Univariate analyses 
were used to assess associations between trial characteristics and registered plans to share data and between trial 
characteristics and concordance.

Results  Of the 383 included registration IDs, only 44.6% (171/383) planned to share data in registration. Trials 
with drug versus non-drug interventions had increased odds of registering plans to share data (OR = 2.71, 95% CI: 
1.63, 4.63). There were seven trial publications, each pooling two trials and having two registration IDs. We selected 
the registration IDs with a later start date, resulting in 376 trial publications for concordance assessment. Over half 
(216/376, 57.4%) had discordance between registration and publications. COVID-19-related trials were associated 
with decreased odds of data sharing concordance (OR = 0.59, 95% CI: 0.37, 0.91). Additionally, significant discordance 
was consistently found in statistical analysis plans or study protocols, analytic codes, and individual participant data.

Conclusions  Most registered trials do not specify plans to share data. More than half of published trials have data 
sharing discordance between registration and publication. Efforts are required to improve the reporting and reliability 
of plans to share clinical trial data.
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Trial registration  This study was registered on the Open Science Framework (https://​osf.​io/​k6etb)
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Background
Sharing data (including individual participant data [IPD] 
and other supporting materials) in clinical trials as one com-
ponent of open science practices can foster research integ-
rity, promote transparency, and meet ethical obligations to 
participants, ultimately advancing scientific research and 
innovation [1]. The trial registration platform ClinicalTrials.
gov has added a component of “Plan to share IPD” for trial 
authors when registering clinical trials since 2015 [2]. To 
further enhance data sharing, the International Committee 
of Medical Journal Editors (ICMJE) recommended that trial 
authors must specify a plan to share data for trials registered 
from January 2019 onwards [3]. Subsequently, a statement 
as to whether data are planned to be shared, and if so how, 
became a mandatory element on some registry platforms to 
align with the ICMJE recommendation [4].

A previous survey investigating clinical trials primar-
ily sponsored by China’s institutions found an increase in 
responding to the question about whether data would be 
shared in registration platforms after 2016, yet no signifi-
cant change in the proportion of trials indicating “yes” to 
share data was observed from 2016 to 2018 [5]. Neverthe-
less, the current practice of plans to share data in clinical 
trial registration and the evolving impact of ICMJE rec-
ommendations on trial registration are largely unknown. 
Moreover, the concordance between registered and pub-
lished plans to share data is unclear [6]. While trial reg-
istration can improve reporting transparency, there may 
be discordance between what is registered and subse-
quently published in peer-reviewed manuscripts [7–10]. 
For instance, some trials explicitly indicated “Yes” to 
the “Plan to share data” option in their registration plat-
forms; however, their subsequent data sharing statements 
from publications indicated that their data would not 
be shared [11–13]. Exploring the discordance between 
registered and published plans to share data is therefore 
important to advance our understanding of data sharing 
reporting transparency and consistency.

Thus, we conducted a cross-sectional study to assess 
the current practice of plans to share data in trial regis-
tration platforms and explored the concordance between 
what was registered and what was published in trial pub-
lications. We also evaluated the associations between trial 
characteristics and plans to share data in trial registration 
and between trial characteristics and the concordance 
between registered and published plans to share data.

Methods
We reported this study according to the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) guideline [14]. This study was registered on 
the Open Science Framework (https://​osf.​io/​k6etb).

Search strategy and eligibility criteria
We first identified the top 10 medical general journals 
that frequently published clinical trials and were ranked 
by journal impact factor in the category of “Medicine, 
General & Internal” based on Journal Citation Reports 
(as of June 2023). After excluding those journals that 
primarily focused on basic science or published less 
than 10 clinical trials annually, a total of 6 journals were 
chosen, including The Lancet, The New England Journal 
of Medicine (New Engl J Med), Journal of the American 
Medical Association (JAMA), British Medical Journal 
(BMJ), JAMA Internal Medicine, and Annals of Internal 
Medicine (Ann Intern Med). Subsequently, we searched 
MEDLINE (via PubMed) to systematically retrieve clini-
cal trials published in these journals (Additional file  1: 
Table  S1 shows the search strategy used). Given that 
ICMJE required a data sharing plan in trial registration 
from Jan 2019 onwards, we only included trials that 
started participant enrollment on or after Jan 1, 2019, 
and trial publications published between Jan 1, 2021, and 
Dec 31, 2023, to allow sufficient time and samples of tri-
als for evaluation. We included clinical trial publications 
with primary results; methods papers, publications of 
secondary results, relevant reviews, commentaries, per-
spectives, or editorials were excluded. The detailed selec-
tion process is presented in Additional file 1: Fig. S1.

If the same trial was registered on different platforms, 
we only extracted and analyzed information from Clini-
calTrials.gov. Some publications may pool different trials 
for analysis, thereby having ≥ two registration identifiers 
(IDs). We treated such publications as different trials 
by their corresponding registration IDs for data extrac-
tion and analysis; i.e., each registration ID represented 
an individual trial. Some publications with updated data 
may share the same registration ID with prior publica-
tions; in this case, the most recent publication was kept 
for analysis to avoid double counting.

Study outcomes
The outcomes were the inclusion of a plan to share data 
in the trial registration and the concordance between 
registered and published plans to share data.

Trials that clearly responded with a “Yes” to “Plan to 
share” in registration were considered as planning to 
share data, while those reporting with a “No” were con-
sidered as not planning to share data. In this study, the 
data that were planned to share included study proto-
cols, statistical analysis plans, analytic codes, and IPD, 
where trials reporting a plan to share any of these data 
were considered to “plan to share data” in registra-
tion. We searched trial registration platforms based on 
registration IDs to determine the stated plan to share 
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data. If a trial had multiple registration records, we 
used the latest registration record before the trial pub-
lication was published. On the registration platform, all 
information on the data sharing plan description was 
extracted, including plans to share IPD and supporting 
information (study protocols, statistical analysis plans, 
and analytic codes). If the question “Plan to share IPD” 
was left blank or answered “Undecided,” responses were 
pooled as “undecided/missing”.

We further explored the data sharing concordance 
between registered and published plans to share. From 
data sharing statements in trial publications, trials that 
clearly stated a willingness to share data were defined as 
published plans to share data. We also treated trials as 
having published plans to share data if a link to a data 
repository was provided, even if the shared data were 
accessible only after the user registered and signed a 
data use agreement. Trials that were unwilling to share 
data or did not report/obtain data sharing statements 
were considered not to have a published plan to share. 
Subsequently, data sharing concordance was assessed: 
(1) plan to share data in registration and publication 
(both Yes in registration and publication, i.e., “Yes/Yes”) 
and (2) no plan to share data in registration and pub-
lication (both No in registration and publication, i.e., 
“No/No”). Discordance between registered and pub-
lished plans to share data included (1) plan to share 
data in registration but no plan to share data in the 
publication (Yes in registration but No in publication, 
i.e., “Yes/No”) and (2) no plan to share in registration 
but a plan to share in publication (No in registration 
but Yes in publication, i.e., “No/Yes”). Seven trial publi-
cations pooled two trials/registration IDs in which case 
the registration IDs with a later study start date were 
used to assess data sharing concordance.

We also assessed the details of the data sharing plans, 
which are elaborated in registration platforms and 
statements in trial publications. Therefore, the specific 
information extracted included the following: (1) data 
sharing content (analytic code, statistical analysis plan 
or study protocol, IPD), (2) data access time after pub-
lication or trial completion (< 12 months, ≥ 12 months, 
unclear), and (3) data access method (public, private, 
unclear). If trial authors clearly stated that the shared 
data would be publicly available, we considered the tri-
als to have a public data access method. If the shared 
data were only available from trial authors, funders, 
or trial review committees after review, trials were 
grouped to have a private data access method. Tri-
als were categorized as having an unclear data access 
method if no relevant details were provided regarding 
how the trial authors would share data.

Data extraction
Data extraction and coding were completed indepen-
dently by four study authors in pairs (J. Z. and X. B., 
Y.L., and G. L.). Any disagreement was resolved by dis-
cussion between the study authors and, if no consensus 
could be reached, resolved through consultation with 
the senior author (D. M.).

Data on trial characteristics from registration plat-
forms were extracted, including whether the trial was 
multicenter, country of origin, design information 
(with or without control group, parallel or crossover, 
with or without randomization), trial phase (1–2, or 
3–4), planned sample size, intervention type (drug or 
other, where “drug” included both drug alone or drug 
in combination with non-drug), whether the trial was 
COVID-19-related, and funding source (industry or 
other, where “industry” included industry alone or the 
combination of industry and non-industry funder) [15]. 
For those that did not report a trial phase, they were 
classified as phase 3–4 if they planned to enroll ≥ 400 
participants and grouped as phase 1–2 if the planned 
sample size was < 400 [10, 16].

We predefined data extraction from trial publications, 
where the extracted data included the year of publication, 
whether trial publication mentioned authors’ conflict of 
interest (yes or no), and the risk of bias (ROB). If the trial 
publication mentioned authors’ conflict of interest, we 
further categorized the conflict of interest as either finan-
cial, non-financial, or both [17]. We did not aim to assess 
the ROB for each outcome of the included trials; there-
fore, the ROB 1.0 tool was used to evaluate the overall 
ROB for individual trials [18]. A trial was grouped as hav-
ing high ROB if at least one domain (random sequence 
generation, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assessment, 
incomplete outcome data, selective reporting, and oth-
ers) was rated as high ROB. Trials were defined to have 
low ROB if all domains were rated as low ROB, while they 
were considered to have unclear ROB if there was ≥ one 
domain rating as unclear ROB [19].

Statistical analysis
We described continuous trial characteristics with medi-
ans and lower and upper quartiles (Q1, Q3) and categori-
cal variables using counts and percentages. We used the 
McNemar’s test to evaluate whether the concordance 
between registered and published plans to share data was 
significant [20]. We plotted the proportions of trials with 
plans to share data in registration and proportions of 
data sharing concordance from 2021 to 2023 by country 
of trial origin and journal.
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We assessed the associations between trial characteris-
tics and registered plans to share data and between trial 
characteristics and data sharing concordance. Trials with 
undecided/missing plans to share data were treated as 
“No” plan to share data in our association analysis. The 
univariate logistic regression analysis was used to explore 
trial characteristics in relation to registered plans to share 
data, taking those trials without registered plans to share 
data as reference. For the association between trial char-
acteristics and data sharing concordance (Yes/Yes, and 
No/No), trials with the two types of discordance (Yes/
No, and No/Yes) were combined as the reference group, 
given the concern over small sample sizes for each type of 
discordance. This approach to combine these two types 
of discordance was also used by some previous methodo-
logical studies [7, 21].

We performed univariable logistic regression analysis 
for each trial characteristic in relation to registered plans 
to share data, including the year of publication, whether 
being multicenter, funding source, planned sample size, 
whether being a COVID-19 trial, intervention type, coun-
try of origin, phase of clinical trial, and whether a paral-
lel design. Similarly, we conducted univariable analysis 
to investigate whether the trial characteristics (includ-
ing the year of publication, whether being multicenter, 
planned sample size, whether being a COVID-19 trial, 
intervention type of drug, country of origin, trial phase, 
whether a parallel design, funding source, authors’ con-
flict of interest, and ROB) were associated with data shar-
ing concordance between registered and published plans 
to share data. Odds ratios (ORs) with 95% confidence 
intervals (CIs) were used for the relationship between 
trial characteristics and registered plans to share data and 
between trial characteristics and data sharing concord-
ance. An OR > 1.0 presented that the trial characteristic 
was associated with increased odds of registered plans to 
share data in registration or data sharing concordance.

Regarding the associations between trial characteris-
tics and registered plans to share data, we performed a 
prespecified sensitivity analysis by removing trials with 
undecided/missing plans to share data from the associa-
tion analysis. We performed another post hoc sensitiv-
ity analysis by excluding non-randomized trials from the 
association analysis.

We redescribed the counts and percentages of data 
sharing concordance between registered and published 
plans by removing trials with undecided/missing plans to 
share data and by treating trials with undecided/missing 
plans as having registered plans to share data. Moreover, 
for trial characteristics in relation to data sharing con-
cordance, we conducted two post hoc sensitivity analy-
ses by replacing the seven registration IDs that had a 
later study start date with those having an earlier study 

start date and by excluding non-randomized trials. We 
performed a third post hoc sensitivity analysis by using 
the two types of discordant groups as a separate control 
group for the association analysis (i.e., Yes/Yes and No/
No vs Yes/No, Yes/Yes and No/No vs No/Yes).

Furthermore, we evaluated the differences in data shar-
ing content, data access time after publication or trial 
completion, and data access method among those tri-
als having Yes/Yes in registration and publications. The 
McNemar’s test was used to assess whether a significant 
discordance existed.

All statistical tests were two-sided with a significance 
level of 0.05. Analyses were conducted in R software ver-
sion 4.4.1.

Results
Registered plans to share data in registration
We included a total of 376 clinical trial publications and 
383 registration IDs for analyses. The registration IDs 
representing 383 individual trials were used to assess the 
current practice of plans to share data in registration. As 
shown in Table  1, 42.6% of trials were published in the 
New Engl J Med, and 29.5% were COVID-19-related. The 
vast majority of trials were randomized controlled trials, 
registered in ClinicalTrials.gov, and had a parallel design. 
The median planned sample size of trials was 572. There 
were 63.2% of trials rated as low ROB.

A total of 171 (44.6%) trials reported having a plan to 
share data in registration, 133 (34.7%) trials did not plan 
to share data, and 79 (20.6%) trials had undecided/miss-
ing plans to share data (Table  1). A slightly increased 
proportion of trials planning to share data in registration 
was observed in 2023 when compared to 2021. Less than 
half of trials registered on ClinicalTrials.gov had a plan to 
share data in registration. Among the 171 trials planning 
to share data, the majority of trials had a drug interven-
tion (86.0%) and were non-COVID-19-related (74.3%). 
Figure 1a and b depicts the proportions of trials planning 
to share data in registration by country of trial origin and 
journal temporally. A steady growth in planning to share 
data was found in the UK. China seemed to face a decline 
in planning to share data, yet the observed decline was 
based on very few observations. The proportion of tri-
als planning to share data in registration consecutively 
descended in Ann Intern Med and JAMA.

Figure  2 shows the trial characteristics in relation to 
registered plans to share data. Trials with an interven-
tion type of drug were significantly associated with ele-
vated odds of registered plans to share data compared 
to non-drug intervention (OR = 2.71, 95% CI: 1.63, 4.63). 
Compared to industry-funded trials, trials supported 
by other funding sources were significantly associated 
with decreased odds of registered plans to share data 
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Table 1  Description of included trials’ characteristics and comparisons between trials with and without plans to share data in registrationa

Trial characteristics Overall (n = 383) Whether trials plan to share data in registration

No (n = 133) Undecided
/missing (n = 79)

Yes
(n = 171)

Year of publication

 2021 86 (22.5) 28 (21.1) 19 (24.1) 39 (22.8)

 2022 118 (30.8) 39 (29.3) 34 (43.0) 45 (26.3)

 2023 179 (46.7) 66 (49.6) 26 (32.9) 87 (50.9)

Journal

 BMJ 25 (6.5) 14 (10.5) 4 (5.1) 7 (4.1)

 JAMA 59 (15.4) 21 (15.8) 16 (20.3) 22 (12.9)

 LANCET 94 (24.5) 25 (18.8) 18 (22.8) 51 (29.8)

 New Engl J Med 163 (42.6) 51 (38.3) 32 (40.5) 80 (46.8)

 JAMA Internal Medicine 22 (5.7) 11 (8.3) 5 (6.3) 6 (3.5)

 Annals of Internal Medicine 20 (5.2) 11 (8.3) 4 (5.1) 5 (2.9)

Registration platform name

 Clinicaltrials.gov 346 (90.3) 123 (92.5) 68 (86.1) 155 (90.6)

 Others 37 (9.7) 10 (7.5) 11 (13.9) 16 (9.4)

Country of originb

 USA 80 (20.9) 39 (29.3) 11 (13.9) 30 (17.5)

 UK 19 (5.0) 7 (5.3) 3 (3.8) 9 (5.3)

 China 12 (3.1) 8 (6.0) 1 (1.3) 3 (1.8)

 Others 272 (71.0) 79 (59.4) 64 (81.0) 129 (75.4)

 Planned sample size:
median (Q1, Q3)

572 (276, 1,600) 492 (215, 1,770) 700 (292, 2,280) 600 (321, 1,440)

Funding sourcec

 Others 147 (38.7) 55 (42.0) 36 (46.2) 56 (32.7)

 Industry 233 (61.3) 76 (58.0) 42 (53.8) 115 (67.3)

With control group

 No 7 (1.8) 3 (2.3) 0 4 (2.3)

 Yes 376 (98.2) 130 (97.7) 79 (100.0) 167 (97.7)

Randomization

 No 17 (4.4) 7 (5.3) 4 (5.1) 6 (3.5)

 Yes 366 (95.6) 126 (94.7) 75 (94.9) 165 (96.5)

Parallel design

 No 10 (2.6) 3 (2.3) 1 (1.3) 6 (3.5)

 Yes 373 (97.4) 130 (97.7) 78 (98.7) 165 (96.5)

Phase of clinical trial

 1 ~ 2 110 (28.7) 38 (28.6) 28 (35.4) 44 (25.7)

 3 ~ 4 273 (71.3) 95 (71.4) 51 (64.6) 127 (74.3)

Multicenter

 No 41 (10.7) 19 (14.3) 8 (10.1) 14 (8.2)

 Yes 342 (89.3) 114 (85.7) 71 (89.9) 157 (91.8)

Intervention type

 Non-drug 89 (23.2) 42 (31.6) 23 (29.1) 24 (14.0)

 Drug 294 (76.8) 91 (68.4) 56 (70.9) 147 (86.0)

COVID-19-related

 No 270 (70.5) 100 (75.2) 43 (54.4) 127 (74.3)

 Yes 113 (29.5) 33 (24.8) 36 (45.6) 44 (25.7)

Risk of biasd

 High 64 (16.7) 25 (18.8) 17 (21.5) 22 (12.9)

 Some concerns 77 (20.1) 29 (21.8) 12 (15.2) 36 (21.1)

 Low 242 (63.2) 79 (59.4) 50 (63.3) 113 (66.1)

New Engl J Med (The New England Journal of Medicine), JAMA (Journal of the American Medical Association), and BMJ (British Medical Journal)
a Results shown as count (%) unless otherwise specified
b Results only shown for countries having > 10 clinical trials
c Results shown for trials that provided information on funding (n = 380)
d The ROB 1.0 tool was used to assess the risk of bias in trials
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(OR = 0.63, 95% CI: 0.41, 0.96). Results from the sensi-
tivity analysis after removing trials with undecided and 
missing plans to share data (Additional file  1: Table  S2) 
and by excluding non-randomized trials (Additional 
file 1: Table S3) were in general consistent with the main 
findings.

Concordance between registered and published plans 
to share data
A total of 376 trials were included for assessing the con-
cordance, among which 216 (57.4%) had concordance 
between registered and published plans to share data 
(n = 155 and 61 for Yes/Yes and No/No, respectively; 
Table  2). For the discordance, there were 13 (3.5%) and 
147 (39.1%) trials as Yes/No and No/Yes, respectively. A 
significant discordance was observed between registered 
and published plans to share data (P < 0.001).

Among the 216 trials having data sharing concordance 
(Table  3), the majority were non-COVID-19-related tri-
als (75.0%), multicenter trials (92.1%), and mentioned 
conflict of interest (93.9%). An increased proportion of 
trials with data sharing concordance from 2021 to 2023 
was observed in the UK and New Engl J Med (Fig. 3a and 
b). COVID-19-related trials were found to significantly 
relate to decreased odds of the concordance (OR = 0.59, 
95% CI: 0.37, 0.91). Multicenter trials (OR = 2.07, 95% CI: 
1.08, 4.05) and authors’ conflict of interest (OR = 2.35, 
95% CI: 1.15, 4.97) were significantly associated with 
increased odds of concordance (Additional file 1: Fig. S2).

Similar results were found from sensitivity analyses by 
using the seven registration IDs that had an earlier study 
start date (Additional file  1: Table  S4) and by exclud-
ing non-randomized trials (Additional file  1: Table  S5). 
Results from using the two types of discordance as sep-
arate control groups were also consistent with the main 

findings in general (Additional file  1: Table  S6). For the 
sensitivity analyses by removing 78 trials with undecided/
missing plans and treating them as having registered 
plans to share data, the percentages of the concordance 
became 64.7% (Yes/Yes: 52.0%, No/No: 12.7%) and 65.9% 
(Yes/Yes: 55.8%, No/No: 10.1%), respectively (Additional 
file 1: Table S7).

Additional file  1: Fig. S3 displays the counts of trials 
that registered and published plans to share data by data 
sharing content. Among the 155 trials having Yes/Yes in 
registration and publications, significant discordance was 
found in analytic code, SAP/study protocol, and IPD after 
comparing registered with published plans to share data 
(all P-values < 0.05; Fig. 4). The number of trials planning 
to share IPD increased by nearly 30% (from 96 in regis-
tration to 123 in publications), while the number of tri-
als planning to share SAP/study protocol dropped from 
91 in registration to 43 in publications. A significant dis-
cordance in the data access method was also observed 
comparing registered with published plans to share data 
(Fig. 5).

Discussion
In this cross-sectional study, we systematically explored 
plans to share data in clinical trial registration and the 
concordance between registered and published plans to 
share data. It was found that more than half of trials pub-
lished in high-profile journals did not plan to share data 
in registration, and over 40% were discordant between 
registration and publication plans. Trials with an inter-
vention of drug were associated with increased odds of 
registered plans to share data, while COVID-19-related 
trials were related to lower odds of concordance. Addi-
tionally, significant discordance was consistently found 
for specific data sharing contents, including statistical 

Fig. 1  Proportions of trials with plan to share data in registration from 2021 to 2023 by country of trial origin and journal (a registered plan to share 
data by country of origin, b registered plan to share data by journal). Note: The numbers shown within the lines represented the counts of trials 
with plans to share in registration over all the included trials by year of publication, country of trial origin, or journal
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analysis plans, study protocols, analytic codes, and indi-
vidual participant data.

There were over 20% of trials with undecided/missing 
plans to share data in registration. This highlights the 
need for awareness and education of trial authors about 
the value of data sharing and its consideration during 
trial planning. A previous study that included all trials 
registered in the 6  months preceding the ICMJE regis-
tration requirement (January 2019) found that only 5.5% 
reported data sharing plans in ClinicalTrials.gov [22]. 
Our study observed that 45% of trials registered to share 

Fig. 2  Univariate logistic analysis results for the relationship between trial characteristics and registered plans to share data. Note: The median 
planned sample size among all the trials was 572. OR, odds ratio; CI, confidence interval

Table 2  Counts and percentages of comparing registered with 
published plans to share data in the included trialsa

a Results shown as count (%) unless otherwise specified

Plan to share data in 
publication

Total

Yes No

Plan to share data in regis-
tration

Yes 155 (41.2%) 13 (3.5%) 168 (44.7%)

No 147 (39.1%) 61 (16.2%) 208 (55.3%) 

Total 302 (80.3%) 74 (19.7%) 376 (100%)
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data, possibly reflecting temporal improvements after 
the ICMJE recommendation was issued. Nevertheless, 
we only included six high-profile journals for assessment 
and may overestimate the current practice of data shar-
ing in registration.

Trials with drug interventions received close atten-
tion regarding data sharing and reporting transparency, 
partly explaining a significant association between trials 
with drug interventions and increased odds of the plan to 
share data in registration [23]. Of note, sharing IPD from 
phase 1 trials is not required or anticipated [24], consist-
ent with our finding of a lower proportion of plans to 
share data in phase 1 trials when compared with phase 
2–4 trials, as demonstrated in our post hoc analysis: 
38.9% (7/18) vs 44.9% (164/365), respectively.

Concerns about the challenges of data sharing, 
including participant privacy, necessary additional 
financial resources, funders’ expectations, and personal 
interest, may be significant barriers to adhering to data 
sharing plans [25]. In addition, trial authors may change 
their data sharing statements in publications from plans 
aiming to cater to journals’ implicit expectation or to 
preserve their advantage of future research output, 
among others. Notably, the ICMJE recommended that 
any change in planning to share data should be updated 
in the registration record and reflected in and consist-
ent with statements in trial publications [3]. Despite the 
ICMJE requirement, we found discordant data shar-
ing plans in over 40% of trials, a finding that requires 
attention to increase consistency and reliability. Com-
pliance is difficult, however, in that updating one ele-
ment requires updating the entire registration record, 
at least on ClinicalTrials.gov. Given that discordant 

data sharing plans in this study result, we recommend 
ICMJE reassess that expectation (i.e., very late changes 
to the registration record). While available, access-
ing prior registration records and identifying relevant 
changes are burdensome.

The National Institutes of Health (NIH) has sug-
gested that SAPs and trial protocols should be publicly 
available at the time of publishing any summary trial 
results [26], especially given that analytic codes, SAPs, 
and protocols could help identify and prevent inappro-
priate analysis and selective or biased reporting [27]. 
However, an earlier survey reported a low percentage 
of cancer trial publication statements willing to share 
analytic code (12/274, 4.4%) [28]. This low percentage 
is consistent with our findings of the plan to share ana-
lytic codes both in registration (20/383, 5.2%) and in 
trial publications (25/376, 6.6%; Additional file  1: Fig. 
S3). More importantly, a substantial decline in planning 
to share SAP/study protocol from registration to pub-
lication was observed. While previous studies focused 
on the declaration to share IPD or the comparison 
between declared and actual data sharing, we recognize 
a wide gap between registered and published plans to 
share analytic codes and SAPs/protocols. Efforts are 
thus required to enhance the concordance of relevant 
sharing contents (including analytic code, SAP/study 
protocol, and IPD) for reporting transparency and 
consistency.

Promptly sharing data had been strongly advocated 
during public health emergencies and pandemics [29–
32]. However, we found no difference between COVID-
19 and non-COVID-19 trials in planning to share data 
in registration, similar to previous studies [33, 34]. 

Fig. 3  Proportions of data sharing concordance from 2021 to 2023 by country of trial origin and journal (a data sharing concordance by country 
of origin, b data sharing concordance by journal). Note: The numbers shown within the lines represent the counts of trials with data sharing 
concordance over all the included trials by year of publication, country of trial origin, or journal
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Table 3  Comparisons between trials with and without data sharing concordancea

Trial characteristics Overall (n = 376) Concordance between registered and 
published plans to share data

(n = 160) Yes(n = 216)

Year of publication

 2021 84 (22.3) 39 (24.4) 45 (20.8)

 2022 118 (31.4) 51 (31.9) 67 (31.0)

 2023 174 (46.3) 70 (43.8) 104 (48.1)

Journal

 BMJ 25 (6.6) 15 (9.4) 10 (4.6)

 JAMA 59 (15.7) 24 (15.0) 35 (16.2)

 LANCET 91 (24.2) 39 (24.4) 52 (24.1)

 New Engl J Med 159 (42.3) 57 (35.6) 102 (47.2)

 JAMA Internal Medicine 22 (5.9) 14 (8.8) 8 (3.7)

 Annals of Internal Medicine 20 (5.3) 11 (6.9) 9 (4.2)

Registration platform name

 ClinicalTrials.gov 339 (90.2) 143 (89.4) 196 (90.7)

 Others 37 (9.8) 17 (10.6) 20 (9.3)

Country of originb

 USA 79 (21.0) 33 (20.6) 46 (21.3)

 UK 19 (5.1) 9 (5.6) 10 (4.6)

 China 12 (3.2) 8 (5.0) 4 (1.9)

 Others 266 (70.7) 110 (68.8) 156 (72.2)

 Planned sample size: Median (Q1, Q3) 583 (276, 1,650) 570 (273, 2,290) 583 (280, 
1,420)

With control group

 No 7 (1.9) 1 (0.6) 6 (2.8)

 Yes 369 (98.1) 159 (99.4) 210 (97.2)

Randomization

 No 17 (4.5) 7 (4.4) 10 (4.6)

 Yes 359 (95.5) 153 (95.6) 206 (95.4)

Parallel design

 No 10 (2.7) 3 (1.9) 7 (3.2)

 Yes 366 (97.3) 157 (98.1) 209 (96.8)

Phase of clinical trial

 1 ~ 2 107 (28.5) 46 (28.8) 61 (28.2)

 3 ~ 4 269 (71.5) 114 (71.3) 155 (71.8)

Multicenter

 No 41 (10.9) 24 (15.0) 17 (7.9)

 Yes 335 (89.1) 136 (85.0) 199 (92.1)

Intervention type

 Non-drug 287 (76.3) 115 (71.9) 172 (79.6)

 Drug 89 (23.7) 45 (28.1) 44 (20.4)

COVID-19 related

 No 264 (70.2) 102 (63.8) 162 (75.0)

 Yes 112 (29.8) 58 (36.3) 54 (25.0)

Funding sourcec

 Industry 226 (60.6) 88 (55.3) 138 (64.5)

 Others 147 (39.4) 71 (44.7) 76 (35.5)

Whether trials mentioned conflict of interestd

 No 34 (9.1) 21 (13.2) 13 (6.1)

 Yes 339 (90.9) 138 (86.8) 201 (93.9)
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New Engl J Med (The New England Journal of Medicine), JAMA (Journal of the American Medical Association), and BMJ (British Medical Journal)
a Results shown as count (%) unless otherwise specified
b Results only shown for countries having > 10 clinical trials
c Results shown for trials that provided information on funding (n = 373)
d Results shown for trials that provided information on conflict of interest (n = 373)
e The RoB 1.0 tool was used to assess the risk of bias in trials

Table 3  (continued)

Trial characteristics Overall (n = 376) Concordance between registered and 
published plans to share data

(n = 160) Yes(n = 216)

Type of conflict interest

 Financial 48 (14.2) 24 (17.4) 24 (11.9)

 Non-financial 12 (3.5) 8 (5.8) 4 (2.0)

 Both 279 (82.3) 106 (76.8) 173 (86.1)

Risk of biase

 High 64 (17.0) 31 (19.4) 33 (15.3)

 Some concerns 77 (20.5) 34 (21.3) 43 (19.9)

 Low 235 (62.5) 95 (59.4) 140 (64.8)

Fig. 4  Data sharing concordance between registered and published plans by data sharing content (a for analytic code, b for SAP/study protocol, c 
for IPD). Note: SAP, statistical analysis plan; IPD, individual participant data

Fig. 5  Data sharing concordance comparing registered with published plans by data access method and time (a for data access method, b for data 
access time after publication or trial completion)
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Furthermore, COVID-19-related trials were associated 
with decreased odds of data sharing concordance, pos-
sibly due to researchers’ increased concerns about los-
ing research output and patients’ sensitization to data 
privacy as the COVID-19 pandemic rapidly progressed 
[35]. While one survey in 2021 reported that only 2.7% 
of COVID-19 trials had discordance between trial reg-
istration and published data sharing statements [36], 
we observed a substantially higher proportion of trials 
with data sharing discordance. The small discordance 
reported from this previous survey may be because 
it only included trials published at the early stage of 
the COVID-19 pandemic (up to Jun 2020) and did 
not include data from the evolving pandemic nor the 
impact of ICMJE recommendation.

Many organizations, academic institutions, and phar-
maceutical companies have developed internal data 
sharing policies to make their research data publicly or 
privately available within a reasonable time frame [37]. 
Nevertheless, our study found that a sizable proportion 
of trials did not specify data access methods or timing in 
registration or in publications. Significant discordance 
was also detected in data access methods, comparing 
registered with published plans to share data. This again 
reflects an important gap in the reporting transparency 
of data sharing in clinical trials.

Research implications
The ICMJE recommendation was an important step in 
promoting data sharing in clinical trials [38]; we dem-
onstrate, however, that further attention to whether and 
how data sharing plans are described in registration and 
in publications is needed, even in trials published in 
high-profile journals. Trial registration platforms may 
consider a more structured and standardized approach to 
guide the reporting of data sharing plans. Endeavors to 
promote awareness of journals and trial authors are also 
needed for completing and/or updating the plan to share 
data at trial registration, including data sharing content, 
data access time, and method. Moreover, incorporat-
ing recommendations for data sharing plans into future 
SPIRIT (Standard Protocol Items: Recommendations 
for Interventional Trials) iterations may help improve 
reporting transparency, consistency, and reliability of 
data sharing plans [39].

Strengths and limitations of the study
Our study systematically surveyed the current prac-
tice of data sharing plans in registration of clinical trials 
and in publications in order to identify areas of needed 

improvement and enhance data sharing reporting trans-
parency and reliability and, ultimately, data sharing itself. 
Study results were strengthened by rigorous methodol-
ogy and comprehensive analyses.

Several limitations should be noted. First, this cross-
sectional study did not assess temporal changes in trial 
registration, because we only analyzed the last registra-
tion record prior to the trial publication date. Our analy-
sis only included trials published in high-profile journals, 
which may underestimate the discordance between regis-
tered and published data sharing plans and thus weaken 
the generalizability of our findings. We classified tri-
als without a reported trial phase using a cut-off sample 
size of 400 participants, potentially introducing misclas-
sification in the subgroup analysis. Moreover, while this 
study aimed to evaluate the reporting transparency of 
plans to share data in registration and in trial publica-
tions, we did not contact trial authors to assess whether 
the data had been shared. Further research is needed to 
explore the causes and mechanisms of data sharing dis-
cordance between registered and published plans to 
share data. In addition, due to the small sample size of 
the included trials, we did not perform statistical tests to 
explore whether there were significant temporal trends 
in proportions of trials with plans to share data in regis-
tration and data sharing concordance by country of trial 
origin and journal. The association analysis results from 
this study were hypothesis-generating of an exploratory 
nature, given the potential for residual or unmeasured 
confounding and biases.

Conclusions
Most registered clinical trials published in high-profile 
journals do not specify a plan to share data. More than 
half of published trials have discordance between data 
sharing plans that they submit in trial registration ver-
sus publications. Joint efforts are required to improve 
the reporting and reliability of plans to share clinical trial 
data.
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