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ABSTRACT

Aims The benefits of increasing public access to data from clinical trials are widely accepted. Such benefits extend to the sharing of data from

high-quality systematic reviews, given the time and cost involved with undertaking reviews. We describe the application of open sources of

review data, outline potential challenges and highlight efforts made to address these challenges, with the intent of encouraging publishers,

funders and authors to consider sharing review data more broadly.

Results We describe the application of systematic review data in: (i) advancing understanding of clinical trials and systematic review methods,

(ii) repurposing of data to answer public health policy and practice relevant questions, (iii) identification of research gaps and (iv) accelerating

the conduct of rapid reviews to inform decision making. While access, logistical, motivational and legal challenges exist, there has been

progress made by systematic review, academic and funding agencies to incentivise data sharing and create infrastructure to support greater

access to systematic review data.

Conclusion There is opportunity to maximize the benefits of research investment in undertaking systematic reviews by ensuring open sources

of systematic review data. Efforts to create such systems should draw on learnings and principles outlined for sharing clinical trial data.

Keywords data sharing, open access, systematic reviews

It has been argued that scientists have an ethical and scientific
imperative to share data collected through their research.1,2

The benefits of increasing public access to data from research
activity are well described. Data sharing maximizes trans-
parency and public accountability, increasing the quality of
research and reducing researcher burden.3 Sharing data from
original research encourages repurposing and exploration of
new lines of inquiry, can support greater research output and
reduces research waste. As such, calls for data sharing have
come from a range of international organizations (including
the World Health Organization,4 Organization for Economic
Co-operation and Development)5 and research funders (Bill
and Melinda Gates Foundation,6 United Kingdom Medi-
cal Research Council).7 The sharing of clinical trial data is
also increasingly a requirement for publication in many high-
impact medical journals such as The BMJ and The Lancet .8

While calls for greater data sharing have focused on clinical
trials, there may be similar advantages to sharing data collected
as part of systematic reviews.9 Systematic reviews “seek to
collate evidence that fits pre-specified eligibility criteria in
order to answer a specific research question. They aim to min-
imize bias by using explicit, systematic methods documented
in advance with a protocol’.10 A variety of screening and data
extraction tasks are undertaken as part of the review process,
taking significant time and resulting in a large amount of
secondary data being extracted. Each review process gener-
ates individual pieces of data—ranging from search strategies,
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lists of eligible studies (together with their linked publica-
tions), details on study characteristics (participants, interven-
tion, details of controls if relevant and outcomes), data used
for analysis (effect sizes, variability estimates and meta-analysis
outcomes) and risk of bias assessments and summaries of
evidence (such as GRADE: Grading of Recommendations,
Assessment, Development and Evaluations that provides an
overarching grading of evidence to inform clinical practice).
Each of these processes, requiring considerable time and
resources to complete, produces data that could be applied
to generate new knowledge (Table 1). It is likely that some
data within reviews may be more broadly available than others,
particularly for those outlined within the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidance for reporting of systematic reviews.11 For example,
a scoping review examining adherence to the PRISMA guide-
lines found that just over 50% of reviews reported their search
strategy in sufficient detail and almost two-thirds reported risk
of bias data for individual studies.12 The extent of availability
of data related to analysis of individual’s studies (e.g. effect
sizes, measures used to calculate standardized effects), how-
ever, is limited, with one study reporting that 21% of reviews
funded by the Agency for Healthcare Research and Quality
(AHRQ) were shared in an open repository, despite being a
funding requirement of the agency.13

This manuscript aims to describe broad application of
open sources of systematic review data, outlines potential
barriers to sharing of data and highlights efforts that have
been made to address these challenges to date. The intent is
that by drawing attention to such issues, this may encourage
publishers, funders and authors of reviews to consider imple-
menting strategies to support sharing of review data.

Firstly, we start by discussing how data extracted from
systematic reviews can be repurposed to address research and
public health policy needs.

a) To advance understanding of clinical trial and systematic review

methods

Data from systematic reviews have been used to develop
research and review methods. For example, secondary data
analysis was undertaken to assess the impact of specific biases
that form the Cochrane risk of bias tools.15,16 Tierney and
Stewart15 used 14 meta-analyses of individual patient data
from 133 randomized controlled trials (RCTs) and 21 905
patients to explore how and whether the exclusion of par-
ticipants post-randomization may impact on outcomes to
inform the development of the Cochrane risk of bias tool.
When comparing meta-analyses of results the authors found
that studies that had excluded patients from analyses were
more likely to report findings that favoured the treatment.15

Additionally, studies have re-analysed meta-analysis data to
identify tools that can help explain study variations in review
findings, providing insights into trial design characteristics
that can influence effect sizes of pooled analyses. For exam-
ple, a tool that classifies RCTs as pragmatic or explanatory
(PRECIS-2) was included as a covariate in meta-regression
models and found larger pooled estimate effect sizes for a
systematic review of childhood obesity prevention interven-
tions.16

b) Repurposing of data to answer public health policy and practice

relevant questions

Data synthesized within systematic reviews can be repur-
posed and used to answer secondary research questions. For
example, a review examining the effectiveness of smoking
interventions delivered by health care providers included
secondary analysis on trial data from a subset of studies
included in a Cochrane review to describe the potential
effectiveness of interventions delivered by usual health
service staff in reducing child exposure to tobacco smoke.17

This was used to examine the differential effectiveness of
intervention delivered by routine health professionals in
reducing tobacco smoke exposure in young children. The
secondary analysis and update found no significant effect
of health care professional delivered interventions on the
primary outcome of reducing tobacco smoke exposure,
in contrast to another review18 that found evidence of
effectiveness. These findings highlighted the need for health
providers to be supported to implement the interventions
with sufficient fidelity and were used to inform development
of support strategies and service delivery decisions.

c) Identification of new research gaps

Knowledge synthesis, systematic reviews and scoping
reviews are primary methods of identifying research gaps.19

Making data generated by these reviews freely available can
allow for the examination of research gaps not explored by
primary authors and enable the conduct of subgroup analyses
to identify potential interactions and trends.20 For example,
the Cochrane Dementia and Cognitive Improvement Group
have called for expressions of interest to repurpose systematic
review data from reviews published by this group to answer
clinical questions on a related topic of vascular dementia
research.21 Using reviews in this way can help identify
promising research avenues more rapidly to justify further
efforts for primary research.

d) Accelerate the conduct of rapid reviews to inform public health

decision making

Rapid reviews are defined as ‘a form of knowledge syn-
thesis in which components of the systematic review process
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Table 1 Review stage, availability and potential utility of the data gathered from each step

Step Available data Examples of potential utility of the data

Execute search strategy

Title and abstract screening

Full text screening

All studies meeting search criteria and their

source including grey literature searches and

information obtained from authors

All potentially eligible and ineligible studies

Included studies together with linked publications

Excluded studies, reasons for exclusion

Developing and testing search filters for new areas of

research and refining machine learning processes.

Lists of studies screened on broad eligibility criteria could

be rescreened to identify specific studies that may meet a

narrower inclusion criterion, reducing time spent

developing search strategies, screening, obtaining full text

and linking related publications.14

Data extraction Study, participant, setting characteristics;

intervention details; description of outcome

measures; study findings (and possible effect sizes

and measures of variance), additional

unpublished information obtained from authors

of included studies

Provides opportunities for new lines of inquiry including:

1. Advancing understanding of clinical trial and systematic

review methods.

2. Repurposing of data to answer secondary

policy-relevant questions

3. Identification of research gaps

4. Accelerate the conduct of rapid reviews

As most of the data is collected in this phase, specific

examples are provided in the manuscript below.

Risk of bias screening

Assessment of quality of

evidence

Sources of potential bias in included studies,

study quality

Certainty of evidence for outcome/s given

synthesis of study findings

Provides an indication of biases and study quality to

support interpretation of outcomes and identify

methodological areas of improvement.

are simplified or omitted to produce information in a timely
manner’.16 Rapid reviews have considerable potential to influ-
ence practice and policy due to their ability to provide timely
information to address targeted questions. This has been
witnessed most recently through Cochrane’s establishment of
a rapid review process for questions relevant to clinical and
public health policy for COVID-19. Rapid reviews published
to date include a review of school-based measures to contain
the pandemic22 and the use of universal screen for COVID-
19 infection.23 These reviews have been used by clinicians,
governments and public health advisors to guide the pan-
demic response.24 In a rapid review, intentional design deci-
sions are made to reduce the overall time taken to identify the
relevant literature and provide a synthesis to address a partic-
ular research question. Existing systematic reviews are often
used as a starting point for rapid reviews; however, several
studies suggest that conclusions from rapid reviews can differ
from full systematic reviews.25 Making data freely available
from existing high-quality reviews may increase the quality of
rapid reviews to provide both accurate and timely information
to policymakers and end-users.26 Data extracted from new
studies can then be combined with previously extracted data
to generate more precise estimates where uncertainties still

exist and/or allow for examination of differential intervention
effects by subgroups.

Infrastructure and initiatives
that facilitate sharing

Although there are significant benefits of systematic review
data sharing, several challenges exist including: review access
(e.g. located behind a paywall), logistical issues (e.g. lack of
metadata, standardized reporting of measures, challenges
with accessibility and data quality), motivational barriers (e.g.
lack of author incentives), legal impediments (e.g. issues
around ownership of data, intellectual property [IP]) and
ethical concerns (e.g. appropriate application of authorship
guidelines).27

Cochrane and other systematic review agencies have
introduced initiatives that support review data-sharing. For
example, Cochrane is committed to being fully open access
by 2025.28 The creation of central platforms that store lists of
studies and standardized data extracted such as the Cochrane
Central Register of Controlled trials (CENTRAL) from
studies may also address some of the logistical barriers to
accessing and sharing data. The AHRQ funds the Systematic
Review Data Repository (SRDR)—a free, open-source
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platform that houses hundreds of reviews together with
downloadable data extraction and risk of bias assessments
(https://srdr.ahrq.gov/projects/published).13 Additionally,
there are tools that have been developed that are capable of
interrogating and extracting data from existing repositories
such as PROSPERO or Open Science Framework where
systematic review protocols are routinely registered to reduce
duplication.

Cochrane has also curated review data capture in a stan-
dardized format that can facilitate data use. For reviews pub-
lished with Cochrane, data extracted from individual stud-
ies are stored in a pre-defined, technical, semi-structured
format specific to RevMan (the program used to manage
Cochrane reviews). Typically, this is limited to data contained
within a single review, however, academics and reviewers
can request meta-data from Cochrane for multiple reviews
without charge. Various tools have also been designed to
automate the process of converting Cochrane meta-data into
different forms to facilitate rapid and aggregate use. Examples
of such software include those that are designed to ‘sweep’
the RevMan library, clean and tidy the data and generate
single files that allow for ease of use (e.g. RAPTOR—RevMan
Parsing Tool for Reviewers).29 Although such tools are useful
to increase access to data, many are still being tested and
consistent reporting and extraction of data within reviews
continue to be crucial to allow for better use of shared data.
The SRDR provides a standardized data collection form to
facilitate standardized reporting; however, over a third of the
data uploaded on this platform do not use this form.13

Lastly, there is also a need to address the lack of incen-
tives for review teams to undertake data sharing and poten-
tial ethical/legality issues. Leading international organizations
including the Institute of Medicine (IOM) now endorse the
sharing of clinical trials data as ‘duty of care’ governed by
principles of overall maximizing of health benefits and a
‘right to science’. Given the substantial outlay of resources
for the initial systematic review, due acknowledgement of the
original review authorship team is both appropriate and may
incentivise efforts by original review authors to share data.
Many have called for the need to establish adequate systems
distinguishing recognition, ownership and attribution, so that
the due acknowledgement can be made as needed.30 The
inclusion of DataCite DOIs such as that adopted by SRDR
is one way of doing so and allows for the citation and online
tracking of shared records. The Cochrane data download poli-
cies state that authors should ‘respect and acknowledge the
source of the data’,31 although no separate DOI is available
for data within reviews specifically. Others have proposed
establishing separate guidance for data authorship, distinct
from authorship of the primary publication that takes into
account the different types of data generated within system-

atic review distinguishing between those generated as part of
the systematic review process (e.g. search strategy, lists of
eligible studies, risk of bias) and those extracted from the
original sources (e.g. participant details, results). Given laws
around data ownership and copyright particularly pertaining
to those extracted from other sources, this should include the
application of IP laws to data access arrangement and cover
benefit sharing and IP issues transparently.

Journal publishers and research funders can play a key role
in promoting data sharing of all types, including that gener-
ated by systematic reviews, by mandating that data are shared
on available repositories and linked to published protocols
(where available), and ensuring publications adhere to report-
ing guidelines. BioMed Central who publish a broad range
of medical journals (encompassing journals such as Systematic

Reviews, BMC Public Health, BMC Medicine) have clear policies
facilitating open data by applying the Creative Commons CC0
waiver, allowing data to be reused without breaching copy-
right.32 Several funding agencies including the US National
Institute of Health33 and the Council of European Union,34

and journals such as The BMJ 35 strongly encourage the sharing
of clinical trial data. These policies should similarly extend
to systematic review data. Such requirements are starting to
emerge for review data, for example, the AHRQ mandates
that review data be shared via the SRDR, with reviews funded
by the agency making up almost 70% of all repository records.

There has been significant progress in data sharing prac-
tices for clinical trials since the publication of the IOM con-
sensus study36 and the publication from Tudur Smith et al.37

outlining good practice principles for data sharing that could
apply to data from systematic reviews. For example, recom-
mendations around the development of a clear and rigorous
system to assess data requests and grant access, as well as
establishing data sharing agreements have clear transferability,
and can aid in addressing some of the legal challenges that
may arise with review data sharing and reduce the burden
on researchers to share and use this data. Various producers
of systematic reviews including Cochrane have been a strong
proponent of open science and data sharing, particularly in
the context of COVID-19 data. Although challenges to shar-
ing review data remain, the efforts already made to introduce
organizational policies by research institutions, organizations
and funders and the development of sharing infrastructure
that stimulate and incentivise both data sharing and use are
likely to increase the adoption of such practices.
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