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Summary
Background Induction of labour is a common medical intervention in obstetrics, but its uptake is highly variable in 
well-resourced and low-resourced settings. Cervical ripening is the initial phase of prepping the cervix when it is not 
‘ready’. Approximately 30% of women are induced in high-income countries, while this proportion is generally 
lower in low-resource settings. One way to assess the trustworthiness of randomised controlled trials (RCTs) is 
by examining individual participant data (IPD), but data sharing remains a significant challenge. It is still 
unclear whether there are substantial differences in trial characteristics, trustworthiness, effect sizes, and the 
certainty of evidence between RCTs that share data and those that do not.

Methods In this meta-epidemiological study of RCTs comparing different methods of induction of labour, we 
included nine IPD meta-analyses. RCTs in the shared and non-shared groups were assessed on the following 
criteria: trial characteristics, trial registration, trustworthiness (independently evaluated via the Trustworthiness in 
RAndomised Controlled Trials [TRACT] checklist by two investigators), excessive similarity or difference in 
baseline characteristics beyond what would be expected by chance, and statistical analysis results that cannot be 
reproduced with summary data. The TRACT checklist aims to identify and triage RCTs at risk of trustworthiness 
issues, and includes seven domains: governance, author group, plausibility of intervention usage, timeframe, 
drop-out rates, baseline characteristics, and outcomes. We performed random-effects meta-analyses separately for 
the two groups, followed by the GRADE approach, and compared their effect estimates using ratio of odds ratios 
(ROR). This study was prospectively registered at the Center for Open Science OSF registries network (WU93A) 
before data extraction.

Findings Of 265 eligible RCTs (65,115 women), 64 (24.2%) trials shared data, while 201 (75.8%) did not. Adequate 
trial registration (after 2010) was found in 44.0% (22/50) of shared RCTs vs 14.1% of (14/99) non-shared RCTs 
(p < 0.001). In the shared group, 84.4% (54/64) were considered to have no trustworthiness concerns, compared 
to 49.1% (87/177) in the non-shared RCTs (p < 0.001). Risk of bias assessment revealed that 20.3% (13/64) of 
shared RCTs had an overall high risk, compared to 28.4% (57/201) of non-shared RCTs (p = 0.20). In the shared 
RCTs, simulation-generated p-value distributions of baseline characteristics were likely consistent with the 
expected uniform distribution (p = 0.50), but not in the non-shared RCTs (p = 0.006). Proportions of RCTs with 
at least one inconsistently reported p-value that cannot be reproduced with summary data were not significantly 
different between shared and non-shared groups (for baseline characteristics: 17.2% vs 25.4%; for caesarean 
delivery: 42.2% vs 30.8%; for uterine hyperstimulation: 17.2% vs 12.9%, respectively). Non-shared RCTs showed 
exaggerated effect estimates compared to the shared group, with statistically significant RORs ranging from 2.36 
to 1.29 in three out of nine induction of labour comparisons. The GRADE assessment showed higher certainty 
of evidence for nine effect estimates and equal certainty for seven when comparing the shared groups to non- 
shared groups across all IPD meta-analysis projects on caesarean section and hyperstimulation. This was more 
pronounced among RCTs without trustworthiness concerns (than in RCTs with trustworthiness concerns), 
demonstrating greater certainty of evidence of RCTs without such trustworthiness issues.
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Interpretation RCTs on labour induction without IPD-sharing are more likely to have lower quality, more 
trustworthiness concerns, and exaggerated effect estimates than those with shared IPD. IPD-sharing and IPD 
meta-analyses should be encouraged. Trustworthiness and quality assessment should be prioritised whenever 
using RCTs for evidence synthesis and clinical guidelines development to ensure better evidence informs clinical 
practice.
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Introduction
Well-conducted randomised controlled trials (RCTs) are 
important because they are considered the most rigorous 
research design for evaluating the effectiveness of 

healthcare interventions.1 Compared to other study de
signs assessing interventions, findings yielded by RCTs 
are considered closer to the true effects of treatments. 
These RCTs, either directly or through systematic 

Research in context

Evidence before this study
Methods and strategies used during the conduct of 
randomised controlled trials (RCT) minimise the risk of bias, 
thus providing evidence that is believed to be close to the 
true effect. RCTs, either directly or through systematic 
reviews and meta-analyses, inform clinical guidelines and 
clinical practice. However, there is increasing concern about 
the trustworthiness of some RCTs. We searched the Ovid 
Medline database for the last 10 years, from January 1, 2014 
to April 1, 2025, for articles published in English using the 
search terms “quality of research” OR “trustworthiness” AND 
“individual participant data” OR “data sharing” to understand 
the use of individual participant data, data-sharing and its 
impact on the trustworthiness of evidence. Studies or 
reviews that focused explicitly on data sharing and 
trustworthiness were identified. We identified 19 eligible 
studies out of 94 search results, spanning various medical 
disciplines, but no studies evaluating labour induction. 
Overall, the literature suggests that de-identified shared data 
are valuable for generating new research, validating original 
results, and conducting evidence synthesis through 
individual participant data meta-analyses. It also helps 
identify problematic studies, conduct subgroup analyses, and 
offers greater statistical flexibility. Sharing de-identified data 
is crucial for adding value to original research and minimising 
study repetition. There is a dearth of studies examining the 
actual impact of data sharing on the results of evidence 
synthesis.

Added value of this study
We performed a head-head comparison of a large number of 
RCTs evaluating cervical ripening before induction of labour, 
stratified by data-sharing practices, evaluating their 
methodological characteristics, risk of bias, GRADE approach, 
trial registration, trustworthiness (assessed via the 
Trustworthiness in RAndomised Controlled Trials [TRACT] 

checklist), outcome effect estimates, randomisation, and 
statistical analysis results that cannot be reproduced with 
summary data. Our findings indicate that RCTs that do not 
share individual participant data have lower quality, more 
trustworthiness concerns, are less likely to be properly 
randomised, and have poorer reproducibility than those with 
data-sharing. Non-shared RCTs exhibited larger treatment 
effects compared to the shared group, potentially leading to 
exaggerated effect estimates in meta-analyses. The GRADE 
assessment revealed more or equal certainty of evidence in 
the shared groups compared to non-shared groups, which 
was more evident in RCTs without trustworthiness concerns. 
This study addresses the gap in understanding how data- 
sharing is associated with the quality and trustworthiness of 
RCTs and how it affects evidence synthesis. The findings 
provide further rationale for promoting data-sharing 
practices to enhance the quality and reliability of medical 
research.

Implications of all the available evidence
Among RCTs evaluating methods of cervical ripening before 
induction of labour, the availability of individual participant 
data and willingness to share are strong indicators of 
reproducibility, quality, and trustworthiness. Encouraging 
data-sharing and individual participant data meta-analyses 
can lead to higher-quality and more trustworthy data, 
provide opportunities to identify problematic RCTs, and 
transform the evidence synthesis ecosystem in the induction 
of labour. Assessment of trustworthiness and quality should 
be a priority when using RCTs for systematic reviews, meta- 
analyses, and clinical guidelines, to ensure that better 
evidence informs clinical practice. As research informs clinical 
care, future research into the detection and management of 
trustworthiness issues in RCTs is urgently needed to restore 
confidence in trial findings and the evidence synthesis they 
underpin.
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reviews and meta-analyses, inform guidelines and clin
ical practice.

However, there is growing evidence raising concerns 
about data integrity in RCTs, with current findings 
potentially representing just the ‘tip of the iceberg’.2,3 More 
importantly, these compromised RCTs have affected 
evidence synthesis. For example, meta-analyses have 
suggested benefits of sildenafil for various pregnancy 
complications, but these conclusions are based on 
studies that have been retracted or identified as 
problematic.4–6 Similarly, a meta-analysis on the use of 
foetal pillow during caesarean delivery was retracted 
following the earlier retraction of an underlying RCT.7,8 

This issue extends beyond women’s health. In the 
context of COVID-19, several systematic reviews sug
gested that ivermectin reduced mortality, only for it to be 
revealed that these systematic reviews included fabri
cated RCTs and recently retracted RCTs on hydroxy
chloroquine and azithromycin.9,10 Other examples are 
vitamin K for fracture prevention and tranexamic acid 
for postpartum haemorrhage prevention.11,12

The Cochrane defines a problematic, or untrust
worthy, study as ‘any published or unpublished study 
where there are serious questions about the trustwor
thiness of the data or findings, regardless of whether 
the study has been formally retracted’.13 In practice, we 
consider research trustworthy when it is true, based on 
real events, conducted honestly and ethically, with 
transparency at all stages of the research life cycle: 
proposal, conduct, analysis, reporting, and post- 
publication. Criteria for trustworthiness include statis
tical checks of data and results, aspects of research 
governance such as ethical approval, the presence of 
plagiarised content, the plausibility of the study 
conduct, and the track record of the research team.14

The current recommended approach of systematic 
reviews is all-inclusive, without a routine to scrutinise 
the trustworthiness of underlying RCTs, potentially 
leading to compromised systematic reviews. Impor
tantly, the risk of bias tool, which assesses the quality of 
studies, cannot effectively assess trustworthiness is
sues. This all-inclusive approach perpetuates the sur
vival of problematic RCTs in evidence-based medicine. 
Unlike traditional systematic reviews that rely on data 
extracted from published studies and are subject to the 
methodological limitations of aggregate data, individual 
participant data (IPD) meta-analysis assesses and uses 
raw data. IPD meta-analysis can more easily identify 
problematic studies, allow for subgroup analyses, offer 
wider statistical flexibility, and harmonise exposures 
and outcomes.15 Therefore, IPD sharing is increasingly 
recognised as a major requirement of clinical research 
culture.16 However, despite clinical trial authors claim
ing a high willingness to share IPD, actual IPD-sharing 
remains suboptimal.17 A knowledge gap exists on 
whether IPD-sharing represents better quality and 
trustworthiness of RCTs. Also, it is important to 

understand how the inclusion of RCTs with trustwor
thiness concerns affects the results of evidence syn
thesis. This understanding is crucial to determine 
whether future evidence synthesis should move to
wards the IPD approach.

We obtained IPD from RCTs included in IPD meta- 
analyses evaluating the effectiveness and safety of 
various methods of induction of labour, compiling a 
large, homogeneous dataset.18–24 As a widely performed 
obstetric procedure, induction of labour provides a 
relevant case study to explore these knowledge gaps. 
Notably, a significant number of trialists did not share 
IPD for various reasons. Therefore, we aimed to assess 
whether RCTs that provided IPD (‘IPD provided’) 
differed from those that did not (‘IPD not provided’) in 
terms of methodological rigour, trustworthiness con
cerns, effect estimates, and certainty of evidence.

Methods
Study design
This meta-epidemiological study was prospectively 
registered at the Center for Open Science OSF regis
tries network (available at https://doi.org/10.17605/ 
OSF.IO/WU93A) before data extraction.25 The study 
was conducted according to a pre-defined protocol 
(Appendix 1). Ethical approval was granted by the 
Monash Health Human Research Ethics Committee 
(RES-23-0000-017Q), Victoria, Australia, on 13/01/ 
2023, with no requirement for written informed con
sent from study participants.

Data sources
We built on a series of IPD meta-analyses comparing 
the effectiveness and safety of various induction of la
bour methods (Supplementary Table S1). Six of these 
IPD meta-analyses have been published.18–24 The others 
are ongoing and have completed author enquiry for 
IPD requests.26–28 We conducted an exhaustive inquiry 
to gain access to IPD. Our approach included sequential 
outreach to corresponding authors, trial co-authors, co- 
authors of recent publications, institutions, academic 
contacts in various countries, and journal editors. 
Initially, invitations were sent to corresponding authors 
every fortnight for the first few months. Thereafter, all 
other potential sources were regularly contacted for at 
least one year, ensuring a thorough process until a 
consensus-based conclusion was reached for cases of 
non-response. Apart from emails, we have utilised all 
available means to contact trial authors, including 
phone, messaging apps, and other digital channels, 
such as social media platforms.

Data collection
We extracted information from the publications on 
various aspects, including authors, year of publication, 
country, randomisation process, summary statistics of 
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baseline characteristics and univariable analyses, 
outcome effect estimates and other important charac
teristics of RCT design. These characteristics include 
the number of participants and study centres, study 
arms, conclusions, statement of ethics approval with 
details about consent, description of participant 
recruitment, reporting of dropouts, timeline, use of a 
flow chart and data sharing statement. The following 
assessments and analyses were carried out separately in 
the shared and non-shared groups of RCTs. More de
tails of these assessments can be found in previous 
publications by our group and others.29–32 The first 
author, MP, was directly involved in seeking IPD for 6 
of 9 IPD meta-analysis projects.19,21–24,26,33 For the other 3 
IPD meta-analyses where the author MP was not 
directly involved,18,20,21 new requests were not sent as the 
consensus was reached after a minimum of one year of 
a well-structured (for more than two years for most 
RCTs) IPD-seeking exercise under the supervision of 
the same senior researchers for all these projects (BWM 
and WenL).

Statistical analysis
Characteristics of RCTs
We compared geographical regions, data-sharing 
statements, and additional concerns, such as the 
absence of a statement confirming ethics approval, use 
of the CONSORT (Consolidated Standards of Reporting 
Trials) flow diagram, description of informed written 
consent, and recruitment or study timelines that are not 
feasible between the start and end of recruitment. We 
also looked for any other internal inconsistencies in the 
publications.

Trial registration
The International Committee of Medical Journal Edi
tors (ICMJE) introduced in 2004 a requirement for the 
prospective registration of clinical trials for consider
ation for publication in its member journals, applying 
to any clinical trial starting enrolment after July 1, 
2005.34 This policy was required by most of the journals 
after 2010. Therefore, RCTs published after January 1, 
2010, were included in the assessment of the trial 
registration criterion. Trial registration status was cat
egorised into one of four groups, with registrations 
occurring: 1. prior to commencing recruitment or 
within two weeks of initiating recruitment (adequate), 
2. after two weeks from starting recruitment but before 
the completion of recruitment (late), 3. after completing 
recruitment (retrospective), 4. not registered at all 
(absent).

Trustworthiness assessment
We used the Trustworthiness in RAndomised 
Controlled Trials (TRACT) checklist (Appendix 2) to 
evaluate RCTs’ trustworthiness.35 This screening tool 
aims to identify and triage RCTs at risk of 

trustworthiness issues. The checklist includes seven 
domains: governance, author group, plausibility of 
intervention usage, timeframe, drop-out rates, baseline 
characteristics, and outcomes. Two investigators (MP, 
WanL) independently assessed RCTs published in full- 
text form and disagreements were resolved by 
consensus. The first author, MP, primarily conducted 
the trustworthiness assessment for all the RCTs inde
pendently. Only the second reviewer (WanL) was blin
ded to the data sharing status in the trustworthiness 
assessment. This was followed by a consensus in cases 
of disagreement. Item-specific discrepancy rate was 
around 30% (3 in every 10 RCTs), and there were no 
major disagreements on overall judgement. We adop
ted a scoring system for the TRACT checklist items, 
assigning scores as follows: No Concerns: 0, Some 
Concerns/No Information: 1, and Major Concerns: 2. 
These scores were summed up to produce a total score 
for the RCT. An RCT was categorised as ‘not-meeting 
trustworthiness criteria’; if: 1) Its total TRACT score 
was 4 or more and above the median of the total score 
of RCTs for the induction of labour comparison of in
terest, or 2) There were one or more major concerns for 
specific TRACT checklist ‘veto power’ items including 
3.1, 4.2, 6.2, 6.3, and 7.2 items (Appendix 2). Otherwise, 
it was categorised as ‘meeting trustworthiness criteria’. 
If an RCT with shared IPD was initially categorised as 
’not-meeting trustworthiness criteria’ according to 
TRACT but a check on the IPD was satisfactory, it was 
recategorised as ‘meeting trustworthiness criteria’ or 
vice versa. This process has also been summarised as 
an algorithm in the Supplementary Figure S1.

As shown in the algorithm (Supplementary 
Figure S1), each RCT was initially assessed indepen
dently of its comparison group. However, since TRACT 
scores varied across comparisons, we accounted for this 
by requiring a score above the comparison-specific 
median and a minimum total score of 4 to classify a 
trial as ‘not meeting trustworthiness criteria’. To reduce 
false negatives, we applied ‘veto power’ items - high- 
weight TRACT criteria indicating serious concerns. 
This combined approach balanced the risks of false 
positives and negatives, similar to diagnostic decision- 
making. For this IPD check, the received data were 
examined for missing data, errors, internal consistency, 
consistency with the publication, reproducing the 
baseline characteristics table, pattern of treatment 
allocation and data presentation. The identified issues 
were communicated to the RCT investigators for a so
lution. If the response was not resolving the issues we 
found, RCT remained categorised as ‘not-meeting 
trustworthiness criteria’ or vice versa.

Risk of bias assessment
The Cochrane risk of bias tool version 2.0 (RoB 2.0) was 
applied for all the RCTs.36 The risk of bias was inde
pendently assessed by two or more researchers 
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unblinded to data-sharing status (MP for all RCTs and 
separately by the researchers managing each IPD meta- 
analysis project). However, these reviewers were blin
ded to the outcomes of the trustworthiness assessment. 
Research group consensus was reached in case of a 
discrepancy to minimise observer variations. The 
discrepancy rate was around 10% (1 in every 10 RCTs) 
for the risk of bias assessment. Apart from comparing 
shared and non-shared groups, we also compared RCTs 
according to trustworthiness categorisation.

Probability of random sampling according to baseline 
characteristics
Monte Carlo simulations (computational algorithms 
that use random sampling to generate numerical re
sults) were used to generate p-values for excessive 
similarity or differences in baseline continuous vari
ables between randomised groups. This method has 
been used previously by Carlisle et al., 2015 and similar 
works by our team.29–32 According to Carlisle’s works, 
the resulting distribution of p-values for individual 
baseline variables closely resembles the distribution 
expected from randomly sampled, normally distributed, 
continuous variables, resulting in a uniform [0, 1] dis
tribution.31,32 A dominance of simulation-generated p- 
values close to either 0 or 1 would cast doubt on the 
assumption that the randomisation was appropriately 
performed. Using the Kolmogorov–Smirnov test, we 
compared the distribution of simulation-generated 
p-values of continuous baseline variables against the 
expected uniform distribution in the shared and non- 
shared groups separately. We also plotted the cumula
tive distribution of simulation-generated p-values for 
baseline variables. Analysis was further stratified by 
trustworthiness categorisation. Whenever possible, 
subgroup analyses were performed in the non-shared 
group according to the reasons for not sharing IPD 
(data loss, not willing, and other reasons).

Statistical analysis results that cannot be reproduced with 
summary data
We attempted to reproduce univariable statistical ana
lyses using the summary statistics and methods pro
vided in publications. For comparing the means of 
continuous baseline variables, we used independent- 
sample t-tests and one-way analysis of variance 
(ANOVA), reproducing the p values with the corre
sponding means, standard deviations (with or without 
equal variances), and the number of participants re
ported in the tables and texts. We also reproduced an
alyses using the absolute numbers in tables presenting 
the cross-tabulation of categorical data, using Pearson’s 
Chi-squared or Fisher’s Exact tests, and calculating 
unadjusted odds ratios and risk ratios. We evaluated the 
consistency between the computed results and those 
published, reporting inconsistencies only when calcu
lated p-values deviated from the reported values by 

more than 0.03 to consider the possible rounding of the 
reported summary data in the publications. Addition
ally, we plotted the cumulative distribution of a ratio 
(calculated p-value/reported p-value) for these in
consistencies (p-values that cannot be reproduced with 
summary data), separating baseline characteristics and 
outcomes in the shared and non-shared groups, as well 
as trustworthiness assessment groups.

Data synthesis for outcome effect estimates
Random effects models using aggregate data were 
applied for two pre-defined outcomes (caesarean de
livery and uterine hyperstimulation) in the shared and 
non-shared RCT groups across nine comparisons of 
different methods of induction of labour. Analysis was 
further stratified by trustworthiness categorisation. 
These two outcomes are commonly used in all nine 
IPD meta-analyses and are clinically important in 
assessing the effectiveness and safety of induction of 
labour. Both are undesirable, and a lower incidence 
indicates improved effectiveness or safety of induction 
of labour methods. Odds ratios with 95% confidence 
intervals (CI) were computed along with statistical 
heterogeneity using the I2 statistic. All analyses were 
performed following the intention-to-treat principle. 
Odds ratios between shared and non-shared groups 
were compared using ratios of odds ratios (ROR), as 
shown by Tsujimoto et al., 2019. R coding for ROR and 
95% CIs have been added as Appendix 3.37 We applied 
the GRADE (Grading of Recommendations, Assess
ment, Development and Evaluations) approach for the 
pre-defined outcomes in the aggregate data meta-ana
lyses.38,39 A post-hoc sensitivity analysis was conducted 
by categorising RCTs based on their publication date: 
before 2010 versus on or after 2010 and comparing 
shared and non-shared groups.

Statistical analyses were performed using the R 
statistical environment (R Foundation for Statistical 
Computing, Vienna, Austria).40 The “meta” package 
was used for aggregate data meta-analysis, and the 
‘sim_distr’ package was used for Monte Carlo simula
tions.31,41,42 Pearson’s Chi-squared or Fisher’s Exact tests 
were used to compare categorical data and Mann– 
Whitney U test was used to compare continuous vari
ables between the shared and non-shared groups.

Patient and public involvement
This study used deidentified and aggregated data 
provided in the published randomised controlled trials 
or trial registries studied. No patients or the public 
were involved in the development of the research 
question, outcome measures, study design, or imple
mentation of the study, as it is meta-epidemiological 
research. Although no patients or the public were 
directly involved in this paper, the research idea was 
generated directly from the impact on the relevant 
clinical context. Results will be disseminated to the 
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public through media and a press release written us
ing layman’s terms.

Role of the funding source
The funder of the study had no role in the study design, 
data collection, data analysis, interpretation of results, 
or writing of the report.

Results
We identified 265 RCTs, including 65,115 women, in 
the nine IPD meta-analysis projects for induction of 
labour methods (range 7–60 RCTs per project). Char
acteristics of RCTs evaluated in this study are shown in 
Table 1. IPD were provided from 64 RCTs (shared 
group, 24.2%) and not provided from 201 RCTs (non- 
shared group, 75.8%). The reasons for not sharing IPD 
are given in Supplementary Table S1. In the non-shared 
group, only 83 of 201 (41.3%) responded, of whom 16 
(8.0%) authors were not willing to share, 46 (22.9%) 
claimed that the data have been destroyed, and 21 
(10.4%) did not respond after an initial positive 
response. The median (range) number of participants 
per RCT in the shared and non-shared groups were 
204.0 (126.7–363.0) and 132.5 (100.0–210.0), respec
tively (p < 0.001). Recent RCTs are more likely to share 
IPD than older ones (Supplementary Figure S1). As 
shown in Table 1, trial characteristics, including ethical 
approval statement, consent, description of participant 
recruitment, reporting of dropouts, use of a study flow 
chart and data-sharing statement, were more likely to 
be unsatisfactory in the non-shared group. Among 
shared RCTs, Europe contributed the most, accounting 
for 28.1% (18/64). In contrast, South-East Asia had the 
highest number of non-shared RCTs, making up 31.3% 
(63/201). Characteristics of non-shared RCTs with re
gard to the publication format (full-text and abstracts/ 
unpublished) and trustworthiness category are shown 
in Table 2. Non-shared RCTs with trustworthiness 
concerns were more likely to have unsatisfactory trial 
characteristics than were RCTs without trustworthiness 
concerns.

Adequate trial registration (assessed only for studies 
published on or after 2010) was found in 22/50 (44.0%) 
of RCTs in the shared group versus 14/99 (14.1%) in 
the non-shared group (p < 0.001).

Twenty-nine abstracts (7 shared and 22 non-shared) 
and four unpublished (two each for shared and non- 
shared) RCTs were not included in the trustworthi
ness assessment, leaving 232 RCTs published in 
full-text form (55 shared and 177 non-shared RCTs) for 
trustworthiness assessment using TRACT checklist 
(Supplementary Table S2). In the shared group, 4/55 
(7.3%) RCTs did not meet pre-defined trustworthiness 
criteria based on the TRACT checklist.43–46 In the non- 
shared group, 87/177 (49.1%) RCTs met pre-defined 
trustworthiness criteria, while 90/177 (50.9%) did not 

(Table 1). The median (range) TRACT score was 4 (0–8) 
for the shared group and 85–13 for the non-shared group 
(p < 0.001), with a higher score expressing more 
trustworthiness concerns.

Following the TRACT assessment, an IPD check 
was performed in the shared group, a further six RCTs 
which had acceptable TRACT assessment, were iden
tified as having trustworthiness concerns based on IPD 
checking.47–52 Nine shared RCTs (seven published as 
abstracts and two unpublished reports) were considered 
to be without trustworthiness concerns based on IPD 
checking. Therefore, out of the total 64 shared RCTs, 54 
(84.4%) met the pre-defined trustworthiness criteria, 
while 10 were eventually deemed to have trustworthi
ness concerns.43–52 The authors of 10 RCTs with trust
worthiness concerns were informed regarding the 
issues. After informing the authors, only one out of 
these 10 RCTs has been retracted,51 another one was 
corrected by omitting 14 duplicate observations in a 
sample size of 236.49

Risk of bias assessment (Fig. 1) showed that 13/64 
(20.3%) RCTs in the shared group vs 57/201 (28.4%) 
RCTs in the non-shared group were classified as overall 
high-risk of bias (Odds ratio 0.65, 95% CI 0.32–1.26; 
p = 0.20). In addition, 22/141 (15.6%) RCTs meeting 
trustworthiness criteria vs 47/100 (47.0%) RCTs not 
meeting trustworthiness criteria were deemed overall 
high risk of bias (Odds ratio 0.21, 95% CI 0.11–0.38; 
p < 0.001).

In the shared group, continuous baseline charac
teristics were not reported in 14 RCTs. In the 50 RCTs 
that did report them, the distribution of simulation- 
generated p-values was consistent with the expected 
uniform distribution (166 variables, p = 0.50) (Fig. 2a). 
In the non-shared group, 138 out of 201 RCTs reported 
continuous baseline characteristics and their distribu
tion significantly deviated from the expected uniform 
distribution (466 variables, p = 0.006) (Fig. 2b). When 
further stratified by trustworthiness, the distributions 
in RCTs meeting trustworthiness criteria were 
consistent with the expected uniform distribution in 
both the shared (137 variables from 41 RCTs, p = 0.34) 
and non-shared groups (288 variables from 79 RCTs, 
p = 0.37) (Fig. 2c). However, among RCTs not 
meeting trustworthiness criteria, the distribution 
significantly deviated from the expected uniform 
distribution in the non-shared group (175 variables 
from 58 RCTs, p = 0.003) but remained consistent in 
the shared group of RCTs (29 variables from nine 
RCTs, p = 0.92) (Fig. 2d). Subgroup analysis of RCTs 
in the non-shared group according to reasons for not 
sharing did not show significant inconsistency (128 
variables from 35 RCTs, p = 0.05 for RCTs with data 
destroyed, and 40 variables from 12 RCTs, p = 0.08 for 
RCTs with authors not willing to share), but these 
subgroup results are underpowered (Supplementary 
Figure S2).
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The proportions of RCTs with at least one incon
sistently reported p-values that cannot be reproduced 
with summary data p-value were not significantly 
different between the two groups (for baseline charac
teristics: 11/64 (17.2%) in shared vs 51/201 (25.4%) in 

the non-shared group, p = 0.18; for caesarean delivery: 
27/64 (42.2%) in shared vs 62/201 (30.8%) non-shared 
group, p = 0.09; for uterine hyperstimulation: 11/64 
(17.2%) in shared vs 26/201 (12.9%) in non-shared 
group, p = 0.39). Among RCTs with inconsistently 

Characteristics N = 265 RCTs p-valueb

Shared group, N = 64/265 (24.2%) Non-shared group, N = 201/265 (75.8%)

Median year of publication (IQR) 2016 (2010–2019) 2008 (2002–2015) <0.001
Median author number (IQR) 5.0 (4.0–8.0) 4.0 (3.0–6.0) 0.003
Median randomised participants in each RCT (IQR) 204.0 (126.7–363.0) 132.5 (100.0–210.0) <0.001
Median number of recruitment centres (IQR) 1.0 (1.0–3.0) 1.0 (1.0–1.0) <0.001
Median number of study arms (IQR) 2.0 (2.0–2.0) 2.0 (2.0–2.0) 0.046
Region of publicationc

Africa 2 (3.1) 16 (8.0) 0.10
North- and South America 17 (26.6) 46 (22.9)
Eastern Mediterranean 3 (4.7) 27 (13.4)
Europe 18 (28.1) 33 (16.4)
South-East Asia 17 (26.6) 63 (31.3)
Western Pacific 6 (9.4) 15 (7.5)
Taiwan 1 (1.6) 1 (0.5)

Year of publication
Published before 2000 3 (4.7) 28 (13.9) <0.001
2000–2010 12 (18.7) 78 (38.8)
After 2010 49 (76.6) 95 (47.3)

Trial registration (on or after 2010 CTs only)d

Adequate 22/50 (44.0) 14/99 (14.1) <0.001
Retrospective 10/50 (20.0) 7/99 (7.1)
Late 0/50 1/99 (1.0)
Not registered/absent 18/50 (36.0) 77/99 (77.8)

General conclusion of the trial
Positive 29 (45.3) 119 (59.2) 0.21
Negative 5 (7.8) 10 (5.0)
Inconclusive 28 (43.8) 67 (33.3)
No details found/unpublished 2 (3.1) 5 (2.5)

Ethics approval statemente (%) 54 (84.4) 136 (67.7) 0.01
Informed written consent (%) 39 (60.9) 88 (43.8) 0.02
Clear description of participant recruitment (%) 46 (71.9) 99 (49.2) 0.001
Poor reporting of dropouts (%) 10 (15.6) 91 (45.3) <0.001
Feasible timelinef (%)

Yes 50 (78.1) 129 (64.2) 0.08
No 1 (1.6) 14 (7.0)
Not stated 13 (20.3) 58 (28.8)

Use of CONSORT flow chart (%) 16 (25.0) 12 (6.0) <0.001
Use of any study flow chart (%) 39 (60.9) 40 (19.9) <0.001
Data sharing statement (%) 8 (12.5) 6 (3.0) 0.006
Median TRACT Score (IQR) 4 (0–8) 8 (5–13) <0.001
RCTs meeting pre-defined trustworthiness criteria (%) 54/64 (84.4) 87/177 (49.1)a <0.001

TRACT: Trustworthiness in RAndomised Controlled Trials (TRACT checklist); RCT: Randomised controlled trial; NR: Not reported; CONSORT: Consolidated Standards of 
Reporting Trials. aNon-shared group assessments were made only for the RCTs published as full-text. bFor comparison between groups (Pearson’s Chi-squared test/Fisher’s 
Exact test for categorical data and Mann–Whitney U test for continuous data). cAccording to WHO regions of member countries (https://www.who.int/countries/). dTrial 
registration was assessed for trials published in or after 2010. eWe considered reporting the name of the ethics committee, approval number/date and informed written 
consent to meet the full ethics requirement. fThe study timeline is another important aspect to consider when appraising RCTs. The recruitment rate and the time between 
the end of recruitment to the submission of the manuscript have been identified by our study group as critical timeframes. Feasible timeline was assessed whether there is 
unrealistic fast recruitment of participants within the study time (especially single-centre studies) or an impossible time frame between the end of recruitment and submission 
of the paper; in either case, a feasible timeline was not observed.

Table 1: Characteristics of randomised controlled trials with regard to the individual participant data-sharing status.
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reported p-values that cannot be reproduced with 
summary data, median (IQR) rate of inconsistently re
ported p-values per trial for continuous baseline char
acteristics (number of inconsistently reported p-values/ 
total reported p-values) were not significantly different 
between shared and non-shared groups [75% (50–100) 
vs 66.7% (50–100), p = 0.75]. The proportions of RCTs 
with at least one inconsistently reported effect estimate 
were not significantly different between the shared and 
non-shared groups either (for caesarean delivery: 9/21 
(42.9%) in shared vs 7/17 (41.2%) in non-shared group, 
p = 0.92; for uterine hyperstimulation: 7/15 (46.7%) in 
shared vs 6/10 (60.0%) non-shared group, p = 0.69) 
(Supplementary Table S3).

The shared group had more calculated p-value/re
ported p-value ratios of <1 than those of >1 for incon
sistently reported continuous baseline characteristics 
(13/22, 59.1% vs 9/22, 40.9%). This indicates a ten
dency to report p-values that are larger than they should 
be. However, the opposite was found for outcomes 
(6/43, 14.0% vs 37/43, 86.0%), suggesting that most 
inconsistently reported p-values were due to reported 
p-values being smaller than they should be (Fig. 3a). 
For the non-shared group, we found similar patterns, 
where more ratios were <1 than >1 for continuous 
baseline characteristics (57/94, 60.6% vs 37/94, 39.4%) 
and the opposite for outcomes (17/56, 30.4% vs 39/56, 
69.6%) (Fig. 3b). In the group meeting trustworthiness 
criteria, the proportions of ratios that were <1 and >1 
for inconsistently reported continuous baseline char
acteristics were nearly equal (40/78, 51.3% vs 38/78, 
48.7%, respectively), suggesting no direction of error 
(Fig. 3c). However, for the outcomes in this group, 
more ratios were >1 (<1, 10/80, 12.5% vs >1, 70/80, 
87.5%) (Fig. 3c). In the group not meeting trustwor
thiness criteria, more ratios for continuous baseline 
characteristics were <1 (<1, 36/57, 63.2% vs >1, 21/57, 
36.8%), while more ratios for outcomes were >1 (<1, 
6/38, 15.8% vs >1, 32/38, 84.2%).

The results of the aggregate data meta-analysis for 
the shared and non-shared groups in each of the nine 
comparisons of the induction of labour methods and 
accompanying GRADE assessments are given in 
Table 3. For caesarean delivery, when comparing the 
shared group to the non-shared group, three out of nine 
comparisons had RORs that were significantly >1.0, 
showing a more extreme effect estimate in the non- 
shared group than the shared group. This was not 
observed for hyperstimulation between shared and non- 
shared groups. The GRADE assessment showed higher 
certainty of evidence for nine and equal certainty of 
evidence for seven effect estimates in the shared groups 
compared to non-shared groups. This was more pro
nounced in the group of RCTs without trustworthiness 
concerns than in group of RCTs with trustworthiness 
concerns for all available 13 effect estimates, showing 
higher certainty in effect estimates from those RCTs 

Characteristics Non-shared group (201 RCTs)

TRACT-based trustworthiness assessment in 
non-shared groupa, N = 177/265 (66.8%)

‘Meeting 
trustworthiness 
criteria’, 
n = 87/177 (49.1%)

‘Not-meeting 
trustworthiness 
criteria’, 
n = 90/177 (50.9%)

p-valueb

Responded to author inquiry, n (%) 51/87 (58.6) 26/90 (28.9) 0.01
Median year of publication (IQR) 2004 (2001–2012) 2013 (2005–2018) <0.001
Median author number (IQR) 5.0 (4.0–6.0) 3.0 (3.0–5.0) <0.001
Median randomised participants in each RCT (IQR) 155.5 (106.5–214.5) 112.0 (92.5–200.0) <0.001
Median number of recruitment centres (IQR) 1.0 (1.0–1.0) 1.0 (1.0–1.0) 0.002
Median number of study arms (IQR) 2.0 (2.0–2.0) 2.0 (2.0–2.0) 0.62
Region of publicationc

Africa 10 (11.5) 6 (6.7) <0.001
North- and South America 28 (32.2) 5 (5.7)
Eastern Mediterranean 7 (8.1) 19 (21.8)
Europe 23 (26.4) 7 (8.1)
South-East Asia 11 (12.6) 47 (54.0)
Western Pacific 7 (8.1) 6 (6.7)
Taiwan 1 (1.1) 0

Year of publication
Published before 2000 17 (19.5) 6 (6.7) <0.001
2000–2010 45 (51.7) 28 (31.1)
After 2010 25 (28.7) 56 (62.2)

Trial registration (on or after 2010 RCTs only)d

Adequate 11/26 (42.3) 1/56 (1.8) <0.001
Retrospective 2/26 (7.7) 5/56 (8.9)
Late 1/26 (3.8) 0/56
Not registered/absent 12/26 (46.1) 50/56 (89.3)

General conclusion of the trial
Positive 48 (55.2) 63 (70.0) 0.14
Negative 5 (5.7) 3 (3.3)
Inconclusive 34 (39.1) 24 (26.7)
No details found/unpublished 0 0

Ethics approval statemente (%) 75 (86.2) 61 (67.8) 0.004
Informed written consent (%) 49 (56.3) 39 (43.3) 0.08
Clear description of participant recruitment (%) 70 (80.5) 29 (32.2) <0.001
Poor reporting of dropouts (%) 17 (19.5) 74 (82.2) <0.001
Feasible timelinef (%)

Yes 74 (85.1) 55 (61.1) 0.004
No 5 (5.7) 9 (10.0)
Not stated 8 (9.2) 23 (25.6)

Use of CONSORT flow chart (%) 9 (10.3) 3 (3.3) 0.08
Use of any study flow chart (%) 34 (39.1) 6 (6.7) <0.001
Data sharing statement (%) 2 (2.3) 2 (2.2) 1.0
Median TRACT Score (IQR) 6 (5–8) 14 (11–17) <0.001
RCTs meeting pre-defined trustworthiness 
criteria (%)

– – –

TRACT: Trustworthiness in RAndomised Controlled Trials (TRACT checklist); RCT: Randomised controlled trial; 
NR: Not reported; CONSORT: Consolidated Standards of Reporting Trials. aNon-shared group assessments 
were made only for the RCTs published as full-text. bFor comparison between groups (Pearson’s Chi-squared 
test/Fisher’s Exact test for categorical data and Mann–Whitney U test for continuous data). cAccording to WHO 
regions of member countries (https://www.who.int/countries/). dTrial registration was assessed for trials 
published in or after 2010. eWe considered reporting the name of the ethics committee, approval number/date 
and informed written consent to meet the full ethics requirement. fThe study timeline is another important 
aspect to consider when appraising RCTs. The recruitment rate and the time between the end of recruitment 
to the submission of the manuscript have been identified by our study group as critical timeframes. Feasible 
timeline was assessed whether there is unrealistic fast recruitment of participants within the study time 
(especially single-centre studies) or an impossible time frame between the end of recruitment and submission 
of the paper; in either case, a feasible timeline was not observed.

Table 2: Characteristics of individual participant data non-shared randomised controlled trials 
with regard to the publication format and trustworthiness category.
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without such trustworthiness issues (Supplementary 
Table S4).

A post-hoc sensitivity analysis was conducted by 
categorising RCTs based on their publication date: 
before 2010 versus on or after 2010 and comparing 
shared and non-shared groups (Supplementary 
Table S6 and Figure S4). Regardless of whether the 
RCTs were published before or after 2010, issues 
related to trustworthiness, risk of bias assessments, and 
the probability of random sampling based on contin
uous baseline characteristics were more prevalent in 
the non-shared group.

Discussion
In this meta-epidemiological study, we assessed the 
characteristics, certainty of evidence, randomisation, 
trustworthiness, and effect estimates of RCTs evalu
ating cervical ripening in induction of labour, 
comparing those that shared IPD versus those that did 
not. RCTs that did not share IPD have lower quality, 
more trustworthiness concerns, and less reproducibility 
than those that shared IPD. While most shared RCTs 
met trustworthiness criteria, only half of non-shared 
RCTs were considered to be without trustworthiness 
concerns. Non-shared RCTs were generally less likely to 
have been properly randomised, whereas shared RCTs 
were more likely to have proper randomisation, rein
forcing the reliability of IPD for evidence synthesis. 
Concerningly, these differences in quality and trust
worthiness impact the effect estimates. As shown by the 
RORs of data synthesis, in most comparisons, non- 
shared RCTs showed exaggerated effect estimates 
compared to the shared group, which may have dis
torted effect estimates in previous meta-analyses, 

leading to misleading conclusions and influencing 
medical practice around induction of labour.

The prevalence of inconsistently reported p-values 
and effect estimates in a large proportion of RCTs is 
another significant concern, and the shared group is 
not exempt from this issue. Multiple factors contribute 
to inconsistently reported results in research, including 
the failure to adequately consider the null hypothesis, 
selective reporting of data, and biases in experimental 
design and data handling. Statistical flaws are particu
larly notable as a major source of irreproducibility 
across biomedical research, highlighting the impor
tance of robust statistical expertise in the conduct of 
RCTs.53 We used the calculated p-value/reported 
p-value ratio to infer possible reasons for inconsistently 
reported p-values that cannot be reproduced with 
summary data. If the distribution of these ratios (<1 and 
>1) were balanced, it would suggest that inconsistently 
reported results are likely due to unintentional errors. 
However, a predominance of ratios <1 for baseline 
characteristics suggests a tendency to report p-values 
larger than they should be, potentially to obscure small 
p-values that “indicate” inadequate randomisation. This 
reflects a persistent misuse of statistical tests to assess 
randomisation adequacy, alongside the flawed 
assumption that a p-value <0.05 for baseline charac
teristics indicates a failure of randomisation. For 
outcome measures, we hypothesised that some authors 
may manipulate p-values to make them smaller, 
seeking to generate positive findings. This would lead 
to more ratios >1, and unfortunately, this pattern was 
evident in our analysis, including within the shared 
group. These findings highlight the urgent need for 
improved statistical rigour, transparency, and oversight 
in clinical research. More importantly, they emphasise 

Fig. 1: Risk of bias among randomised controlled trials evaluated in this study. a. Shared group; b. Non-shared group; c. RCTs meeting 
trustworthiness criteria (shared + non-shared); d. RCTs not meeting trustworthiness criteria (shared + non-shared). RCT: Randomised 
controlled trials. The Cochrane risk of bias-2 tool was used.
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the necessity of re-evaluating RCT data in evidence 
synthesis, with IPD offering the most robust approach 
to address these issues and ensure reproducibility in 
research.

Data-sharing for evidence synthesis is increasingly 
recognised as a major requirement of clinical research 
culture.16,54 The ICMJE requires a data-sharing state
ment from manuscript submissions reporting clinical 
trials effective from July 1, 2018.54 Beyond enhancing 
data validity, it maximises the value of research 

investments by enabling comprehensive utilisation of 
existing data, helping prevent unnecessary duplication 
of studies, and fostering more efficient and ethical 
research practices. Despite the efforts, in reality, IPD 
retrieval for evidence synthesis is challenging and data 
are not always available. Evidence suggests that 
data-sharing status is unsatisfactory despite journal pol
icies for data-sharing in two leading biomedical journals 
(The BMJ and PLOS Medicine).55 IPD are unavailable due 
to multiple and often complex reasons, including a lack 

Fig. 2: The cumulative distribution of Monte Carlo simulations generated p-values for continuous baseline characteristics. a. Shared group: 
166 variables from 50 RCTs, p = 0.50*; b. Non-shared group: 466 variables from 138 RCTs, p = 0.006*; c. RCTs meeting trustworthiness 
criteria (shared + non-shared): 137 variables from 41 RCTs in the shared group, p = 0.34* (blue line) and 288 variables from 79 RCTs in the 
non-shared group, p = 0.37* (light green line); d. RCTs not-meeting trustworthiness criteria (shared + non-shared): 29 variables from nine 
RCTs in the shared group, p = 0.92* (dark green line) and 175 variables from 58 RCTs in the non-shared group, p = 0.003* (red line). RCT: 
randomised controlled trials. *According to the Kolmogorov–Smirnov test.
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of informed consent for sharing, participant confidenti
ality, poor governance for IPD-sharing requests, navi
gating administrative barriers, and misunderstanding 
the concept of data-sharing.56–58 It remains unknown 
whether the value of medical research increases with 
data-sharing practices.17

There is now an emphasis on data-sharing to expe
dite the translation of research results into knowledge 
and practice for the collective good, rather than indi
vidual or corporate benefit.59 We acknowledge that there 
are cases where participant confidentiality or the failure 
to obtain explicit consent for sharing hampered data- 
sharing. In our exercises of data seeking, where we 

reached some of the ethical committees in these in
stances, the ethical committees were mostly supportive 
in arranging a feasible pathway for sharing; however, 
the trial authors were not willing to proceed. Data 
custodians of publicly funded health research and 
health-related datasets have the responsibility to sup
port and facilitate access to data for research purposes 
when such requests are aligned with relevant legisla
tion, policies, and guidelines for ethical practice in 
human research.60 Trialists, journals, and research or
ganisations should explore the potential archiving of 
raw data in an accessible data repository soon after trial 
completion. To our knowledge, only a few journals (e. 

Fig. 3: The cumulative distribution of the calculated p-value/reported p-value ratio for inconsistently reported baseline characteristics and 
outcomes. a. Shared group; b. Non-shared group; c. RCTs meeting trustworthiness criteria (shared + non-shared); d. RCTs not-meeting 
trustworthiness criteria (shared + non-shared). RCT: Randomised controlled trials.
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g., BMJ, PLOS Medicine) require the immediate release 
of raw data accompanying publication. Promoting such 
practice could foster research integrity, minimise 
research waste, and facilitate evidence synthesis. The 
results of this study provide empirical evidence to 
support initiatives that promote actual research data- 
sharing and proper conduct of RCTs. Moving forward, 

the use of IPD for evidence synthesis should be rec
ommended to enhance the reliability and validity of 
research findings in evidence synthesis.

The concept of trustworthiness in RCTs is a rela
tively new and evolving area. To strengthen the integrity 
of the evidence base, we should focus not only on 
eliminating studies with trustworthiness concerns from 

Comparison (Project 
status)

No of RCTsa Outcome Group Number of 
trials 
(women)

OR (95% CI) p-value ROR (95% CI) I2 GRADE assessment

Shared 
as IPD

Non- 
shared

Balloon catheter 
versus low-dose oral 
misoprostol 
(Published)15

4 3 Caesarean delivery 
rate

Shared 4 (2815) 1.30 (1.08; 1.56) 0.02 1.91 (0.08; 43.6) 0 Moderate-certainty evidenceb

Non-shared 2 (108) 0.68 (0.03; 15.42) 0.36 0 Very low-certainty evidencef

Uterine 
hyperstimulation

Shared 4 (2815) 0.75 (0.40; 1.40) 0.24 – 0 Moderate-certainty evidenceb

Non-shared No data – – – –
Balloon catheter 
versus vaginal 
prostaglandins 
(Published)16

13 47 Caesarean delivery 
rate

Shared 13 (5549) 1.09 (0.93; 1.28) 0.25 1.04 (0.79; 1.37) 20 Moderate-certainty evidenced

Non-shared 28 (3728) 1.05 (0.84; 1.30) 0.67 29 Very low-certainty evidenced,f

Uterine 
hyperstimulation

Shared 10 (4188) 0.34 (0.15; 0.79) 0.02 1.00 (0.24; 4.09) 42 Moderate-certainty evidenced

Non-shared 14 (2023) 0.34 (0.11; 1.10) 0.07 37 Very low-certainty evidenced,f

Double balloon 
versus single balloon 
catheter (Published)17

3 5 Caesarean delivery 
rate

Shared 3 (688) 1.39 (0.76; 2.52) 0.14 2.36 (1.05; 5.30) 0 Low-certainty evidenceb,e

Non-shared 5 (606) 0.59 (0.34; 1.01) 0.05 7 Very low-certainty evidencee,f

Uterine 
hyperstimulation

Shared No data – – – – –
Non-shared No data – – – –

Vaginal misoprostol 
versus vaginal 
dinoprostone 
(Published)18

9 42 Caesarean delivery 
rate

Shared 9 (4341) 1.09 (0.92; 1.30) 0.27 1.43 (1.05; 1.95) 2 High-certainty evidence
Non-shared 24 (5360) 0.76 (0.59; 0.97) 0.03 65 Low-certainty evidenceb,d

Uterine 
hyperstimulation

Shared 6 (3726) 1.07 (0.74; 1.54) 0.65 0.86 (0.49; 1.51) 0 High-certainty evidence
Non-shared 20 (4559) 1.24 (0.81; 1.92) 0.30 20 Moderate-certainty evidenced

Outpatient versus 
inpatient methods 
(Awaiting 
publication)

11 8 Caesarean delivery 
rate

Shared 11 (2577) 1.16 (0.95; 1.41) 0.13 1.29 (0.95; 1.75) 0 Moderate-certainty evidenceb

Non-shared 7 (1703) 0.90 (0.71; 1.15) 0.34 0 Moderate-certainty evidenceb

Uterine 
hyperstimulation

Shared 3 (1636) 0.39 (0.01; 12.05) 0.36 0.29 (0.01; 14.42) 53 Very low-certainty 
evidenceb,c,d

Non-shared 4 (1228) 1.33 (0.21; 8.43) 0.57 0 Very low-certainty evidenceb,c

Oral misoprostol 
versus vaginal 
dinoprostone 
(Author inquiry 
completed)

8 10 Caesarean delivery 
rate

Shared 8 (2563) 0.98 (0.82; 1.16) 0.79 1.29 (1.06; 1.57) 0 Moderate-certainty evidenceb

Non-shared 10 (8162) 0.76 (0.69; 0.84) <0.01 0 Very low-certainty evidencef

Uterine 
hyperstimulation

Shared 5 (1759) 0.59 (0.48; 0.73) <0.01 0.82 (0.35; 1.89) 0 Low-certainty evidenceb,e

Non-shared 9 (7866) 0.72 (0.32; 1.63) 0.36 62 Very low-certainty evidencef

Oral misoprostol 
versus vaginal 
misoprostol (Author 
inquiry completed)

12 48 Caesarean delivery 
rate

Shared 10 (2510) 1.02 (0.67; 1.55) 0.91 1.03 (0.65; 1.62) 55 Low-certainty evidenceb,d

Non-shared 41 (7334) 0.99 (0.83; 1.18) 0.93 44 Low-certainty evidenceb,d

Uterine 
hyperstimulation

Shared 8 (2140) 0.47 (0.20; 1.11) 0.08 0.70 (0.26; 1.86) 51 Low-certainty evidenceb,d

Non-shared 30 (5788) 0.67 (0.42; 1.05) 0.08 51 Low-certainty evidenceb,d

Vaginal misoprostol 
versus intracervical 
dinoprostone 
(Author inquiry 
completed)

5 28 Caesarean delivery 
rate

Shared 4 (770) 0.77 (0.51; 1.15) 0.13 0.84 (0.54; 1.29) 0 Low-certainty evidenceb,e

Non-shared 26 (3633) 0.92 (0.78; 1.10) 0.35 0 Low-certainty evidenceb,e

Uterine 
hyperstimulation

Shared 4 (770) 1.14 (0.09; 14.78) 0.85 0.64 (0.05; 8.61) 0 Very low-certainty 
evidenceb,c,e

Non-shared 18 (1945) 1.79 (1.12; 2.84) 0.02 0 Very low-certainty evidencec,e,f

Balloon catheter plus 
concurrent low-dose 
vaginal misoprostol 
versus low-dose 
vaginal misoprostol 
alone (Author inquiry 
completed)

8 15 Caesarean delivery 
rate

Shared 8 (1294) 0.96 (0.68; 1.34) 0.77 1.25 (0.74; 2.09) 24 Low-certainty evidenceb,c,e

Non-shared 13 (1863) 0.77 (0.52; 1.13) 0.16 44 Very low-certainty 
evidenceb,c,e,d,f

Uterine 
hyperstimulation

Shared 5 (726) 0.28 (0.10; 0.81) 0.03 0.35 (0.11; 1.14) 24 Very low-certainty evidencec,e,f

Non-shared 8 (1039) 0.79 (0.49; 1.27) 0.21 0 Very low-certainty evidencec,e,f

IPD: Individual participant data; RCT: Randomised controlled trial; 95% CI: 95% confidence interval; ROR: Ratio of odds ratios; GRADE, Grading of Recommendations, Assessment, Development and 
Evaluations; I2: statistics of heterogeneity; NA, not applicable. aThese nine comparisons included 265 trials. Some trials contributed to multiple comparisons. bDowngraded one level due to some 
concerns on risk of bias. cDowngraded one level for imprecision. dDowngraded one level for inconsistency. eDowngraded one level for concerns about data completeness. fDowngraded by three levels 
due to major concerns on risk of bias and serious imprecision.

Table 3: The results of aggregate data meta-analyses in the shared and non-shared groups.
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the system but also on preventing their entry in the first 
place. This approach could pave the way for an ’evi
dence ecosystem’ that acts as a filter, removing ’pol
lutants’ beyond the limitations of the traditional 
evidence pyramid.61 Apart from the TRACT checklist 
used in this study, there are several other similar ac
tivities in this regard35,62–66 Alfirevic et al., in their recent 
review, have proposed a menu of domains and ques
tions to be considered in a more formal trustworthiness 
assessment.67 They summarised 77 questions under 
five domains (governance, plausibility, plagiarism, 
reporting, and statistics). The INSPECT-SR project is an 
ongoing tool development project to assess the trust
worthiness of RCTs in systematic reviews of healthcare- 
related interventions.14 None of these tools has been 
formally validated. Assessment of trustworthiness of 
RCTs and labelling a published work as having trust
worthiness concerns could be challenging. Still, some 
outstanding issues could potentially malfunction this 
assessment process. These include variations in the 
tools used and their level of validity, missing theory 
behind some tools, the level of experience in assessing 
trustworthiness, the additional burden on the assess
ment, feasibility, and the limited capacity to address the 
relatively new problem of AI-generated fraudulent 
research.67,68 Our tool, the TRACT checklist, is also a 
living tool and has its own limitations.68

Assuming that every study is valuable and all studies 
are trustworthy, the so-called data unavailability bias 
stemming from the inability to source IPD from all 
identified RCTs in IPD meta-analysis is believed to 
impede research transparency, reduce statistical power, 
increase the risk of bias, and even jeopardise study 
completion.69,70 However, our findings suggest this 
traditional belief may be incorrect in many instances. 
We propose that the right approach is to assess the 
trustworthiness and quality of all eligible RCTs to 
identify problematic ones, regardless of whether they 
provided IPD. The traditional ‘all-inclusive’ approach, 
which pools all RCTs into a single estimate without 
evaluating their trustworthiness or quality, risks 
contaminating the evidence base. To address this 
concern in meta-analysis, we recommend that all 
eligible data still be reported but stratified into four 
subgroups based on trustworthiness and data 
availability.19,33,71,72 This enables a clearer understanding 
of how these factors may impact the findings. The four 
subgroups are: (1) IPD meeting trustworthiness 
criteria; (2) non-IPD meeting trustworthiness criteria; 
(3) IPD not meeting trustworthiness criteria; and (4) 
non-IPD not meeting trustworthiness criteria. Inter
pretation for clinical implications should be based on a 
holistic overview of all subgroup results. The assump
tion that research is trustworthy by default is increas
ingly being challenged, and the concept of data 
unavailability bias could be misleading if the underly
ing reasons for not sharing data are not analysed.

The study’s strengths include the use of a pre- 
defined protocol and analysis plan, a systematic 
search for IPD meta-analysis projects, and rigorous ef
forts to obtain IPD through author enquiries. Addi
tionally, the study used established methodologies such 
as the RoB-2 for risk of bias, the GRADE tool for cer
tainty in evidence, the TRACT checklist for trustwor
thiness evaluation, and Monte Carlo simulations for 
randomisation assessment. This study also has limita
tions. Not all induction of labour methods were 
included; however, we believe the comparisons 
included represent the most clinically relevant and 
significant ones. We could not assess the trustworthi
ness of abstracts if IPD were not available. Also, the 
TRACT checklist has not formally been validated. We 
acknowledge the possibility that if non-IPD RCTs had 
shared their data, some may have been reclassified into 
different trustworthiness categories. However, this 
assumption could not be verified. Our primary aim is 
not to ensure a perfectly balanced comparison between 
shared and non-shared RCTs, but rather to enhance the 
accuracy of evidence synthesis. This involves max
imising the use of available data, particularly valuable 
IPD, while minimising the risk of contamination from 
studies with trustworthiness concerns, which, as 
demonstrated in our analysis, are more commonly 
associated with non-shared RCTs. In our data enquiry, 
we have made extensive efforts to contact the authors of 
papers that did not share IPD. The fact that we could 
not get a response is another indication of challenges in 
the trustworthiness of the non-shared data. We 
welcome feedback from authors of non-shared RCTs to 
enhance our assessment process and refine our algo
rithm. A larger number of non-shared RCTs compared 
to shared RCTs could have affected statistical power in 
the relevant calculation, and caution should be taken 
when interpreting the results. As data sharing policies 
have been different for earlier RCTs, the year of pub
lication could also have a role in the findings. However, 
we did not find trustworthiness issues vary between 
those published before or after 2010 in the sensitivity 
analysis. The use of multiple univariate statistical tests 
could potentially cause multiplicity issues. Borderline 
significant p-values should be interpreted with caution.

In conclusion, in studies evaluating labour induction 
methods, RCTs without IPD-sharing have lower quality 
and more trustworthiness concerns than those with 
shared IPD. The availability of IPD and willingness to 
share data are good indicators of the quality and trust
worthiness of RCTs. Trustworthiness and quality should 
be considered whenever using RCTs for evidence syn
thesis. This would help foster the credibility of the evi
dence for clinical guidelines and clinical practice.
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