DIVERSE project: protocol for the scoping review
This document contains the protocol of a scoping review which constitutes Task 1.0 of the
DIVERSE project. The DIVERSE Project is an initiative of the Database Special Interest Group
of the International Society for Pharmacoepidemiology (ISPE). Funding for this project is
provided by ISPE.
This document follows the JBI methodology for scoping reviews highlighted in Chapter 11 of
the JBI Manual for Evidence Synthesis (https://wiki.joannabriggs.org/display/MANUAL)
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Scoping review questions
Primary question: what are the existing tools and recommendations for the collection and
reporting of heterogeneity in data sources used in multi-data base pharmacoepidemiologic
studies? In particular, what are the existing descriptors of data source heterogeneity?
Secondary question: how is heterogeneity leveraged to improve the quality of the evidence
generated in multi-data base pharmacoepidemiologic studies and to assist its interpretation?
Introduction
Multi-data base studies (MDS) are increasingly performed in pharmacoepidemiologic
research. A MDS is as a study using at least two healthcare databases, which are not linked
with each other at an individual person level, either because they cover and capture
information on different individuals, or because, even if populations overlap, local regulations
forbid record linkage. In a MDS, analyses are carried out in parallel across each data source
applying a common study protocol.1 Regulatory authorities often require data from multiple
data sources to be used in a single study, to enhance the generalizability of results or to obtain
sufficient sample size when the exposure and/or outcome is rare.1-3 MDS pose a number of
challenges, including how to manage heterogeneity between the different included data
sources.4-8 Herein we make a distinction between heterogeneity in data sources and
heterogeneity in results, where the former may result in homogeneous or heterogeneous
results across between data sources in a MDS.
Data sources included in MDS can be different in how they are generated and/or for what
purposes. For example, there may be billing/administrative databases generated by
healthcare facilities for the purpose of requesting funding from healthcare payers; electronic
healthcare records made available by networks of physicians; population drug/disease
registries established because of health policies; and research centres with multiple, linked
data sources, altogether providing a heterogenous mix of data. These data might also be
recorded in different structures, coding systems or languages, which can imply different
granularity in clinical content between databases.9 Variation in information being collected in
healthcare databases ultimately arises due to differences between healthcare, administrative
and surveillance systems across regions or nations, which also lead to differences in the range
of, access to and delivery of healthcare services.
It is extremely challenging to interpret the findings of MDS without a clear understanding of
the context and purpose of data collection for each data source. This has been evidenced by
the recent retraction of high-impact papers on drug therapies for COVID-19 due to
transparency issues when multiple data sources were used.10,11 Despite calls for the
implementation of strategies to improve replicability, increase transparency and reduce bias
in MDS,7,12,13 and despite general recommendations to assess the comparability of data
sources in MDS,14 to our knowledge, there is currently no guidance for how database
heterogeneity should be evaluated or even identified and recorded. A preliminary search for
existing scoping reviews on this topic was performed in PubMed on January 2nd 2021, using

the search string (database OR "data source" OR data source) AND heterogeneity AND "scoping
review" and none of 222 results were pertinent.
This scoping review is intended to inform the development of guidelines for the identification,
collection and reporting of heterogeneity in MDS, and to identify areas for further research.
This activity is the Objective 1 of the DIVERSE project, of the Database Special Interest Group
of the International Society for Pharmacoepidemiology (ISPE). The list of the tasks included in
Objective 1 of the DIVERSE Project is described in Table 1.
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Task description
i. Draft the scoping review protocol (high-level,
including timelines).
ii. Complete "OVERVIEW tasks and members
document"
i. Identify reference set of papers based on expert
knowledge.
ii. Refine inclusion/ exclusion criteria for literature
review based on the chosen papers
i. Draft the search strategy and string
ii. Validate against references from a1a.
iii. Revise to meet criteria from 1a1 and improve
sens/spec of search
i. Apply the search string and extract papers into
reference managing software, with help from
informatics specialist
i. Conduct screening and selection of articles identified
in 1a3, as per protocol.
(ii. Optional - test and apply machine-automated tool
to support screening)
i. Compile set of variables to extract from selected
literature from 1a4
ii. Draft protocol for 1a8, Analyse the extracted review
data, and share with group for feedback
iii. Draft the extraction tool
i. Pilot the extraction tool
ii. Revise extraction tool where needed
iii. Revise protocl for 1a8, where needed
i. Extract data from literature identified in 1a4 using
extraction tool from 1a5/6
ii. Conduct necessary quality checks in accordance
with protocol
i. Analyse the data extracted in 1a7 - create tables and
figures
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Draft
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Table 1. Tasks of the DIVERSE Project Objective 1.
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Scoping review objective
The objective of this scoping review is to list and summarize existing tools and
recommendations for the collection and reporting of heterogeneity in data sources used in
MDS, in particular listing and classifying existing descriptors of such heterogeneity. A

secondary objective is to describe how heterogeneity is leveraged to improve the quality of
the evidence generated in a MDS and to assist its interpretation.
Glossary
A glossary will be created, in the form of a Google document
https://docs.google.com/document/d/1GXgaR9RWk6pEUg_qGCzbUP6QHd8A5kRbOOBJbfayesw
/edit
This will be a living tool that will evolve during the scoping review.
Inclusion criteria, search strategy and source of evidence
Sources included in the scoping review will be published papers and grey literature (e.g.
documents or web pages). They will include
• documents or published reviews containing recommendations or guidelines for the
collection and reporting of (heterogeneity of) data sources (e.g. RECORD-PE)
• tools to describe data sources (e.g. questionnaires)
• documents created by an organization or a network of organizations conducting MDS
to describe the data sources that contribute to its own studies
• published reviews describing tools to describe data sources
• published reviews describing data sources
• in exceptional cases (e.g., when explicitly included in the list of reference sources by
one of the experts, see below; this criterion will not contribute to the search string), we
will include published papers whose main focus is a specific pharmacoepidemiologic
study, but include
o a significant description of the data sources involved in the MDS (beyond a
description of the contents of the data e.g. Table 1), and/or
o strategies to exploit data source diversity to improve the quality of the
evidence, and/or
o strategies to exploit data source diversity to assist interpretation of the
evidence generated by the study
They will not include
• Papers that describe statistical methods for heterogeneity in results
• Papers describing single database studies
• Papers describing MDS outside of the field of pharmacoepidemiology
In detail, the process to create the final list of sources of evidence will be as follows.
1. List of reference sources: the members of the DIVERSE project will be requested to
list sources they consider of interest to respond to the scoping review question (Task
1a1)
2. Detailed inclusion and exclusion criteria and screening tool: based on the
reference sources, a detailed list of inclusion and exclusion criteria will be created and
a screening tool will be developed and tested.1 When finalised, the list of detailed
1

The screening tool will consist of a checklist of inclusion and exclusion criteria. The tool will be piloted at each stage (TIAB and full text) on a
random sample of 50 records. The pilot extraction will be conducted independently by two reviewers, any uncertainties will be flagged, and interrater
agreement will be measured (Cohen’s kappa) and disagreements discussed. Based on the experience of the pilot, the screening tool will be revised and
the remaining screening for inclusion at each stage will be completed in duplicate. Interrater agreement will again be measured and disagreements
discussed. Where an agreement cannot be reached, additional reviewers will be consulted

criteria and the screening tool will be published as an appendix to this protocol (Task
1a2)
3. List of candidate sources of evidence: based on the inclusion/exclusion criteria
o A backwards snow ball strategy will be applied to the reference list (point 1
above) to include additional literature they mention that is deemed potentially
relevant (Task 1a2)
o a search string for PubMed and possibly other databases will be developed and
tested, to ensure that it includes at least 80% of the published sources in the
reference list (Task 1a2);
o at the end, a unique list of candidate sources will be obtained with duplicates
eliminated (Task 1a3)
4. Final list of sources of evidence: the screening tool will be applied to the list of
candidate sources (point 3 above); in case of need, use of an automated version of the
screening tool will be considered; the result of the screening, along with the initial list
of reference sources, will be the source of evidence of the scoping review (Task 1a4).
Data extraction
Information will be extracted from each source of evidence based on a tool that will be
developed by participants to the Task 1a5. The information extracted will be finalised in this
task and will include the following variables:
•
•
•
•
•
•
•
•
•
•

•
•
•
•

A unique code to be used in the analysis
Authors
Title
Year of publication or finalisation, if not published; for electronic publications: most
recent update
Country of the main affiliation of the first author, or publication organisation where
there is no author
If applicable: DOI
If applicable: web link
Type of source of evidence (tool, document, published review, published MDS, etc)
List of the countries whose population is (possibly partially) included in the data
sources mentioned by the source of evidence (if applicable)
To describe each data source: if the following descriptors are
mentioned/recommended
o Which organization makes the data accessible for research
o Which organization collects the data and for which purpose
o What prompts the recording of the data
o What is the population for which the data is collected, including reasons for
being included/excluded from the data collection and for which period of time
o What is the content of the data
o What is the data dictionary, including coding systems or free text
How is heterogeneity in the above dimensions summarised, if applicable
If heterogeneity is leveraged to improve evidence, how it is leveraged (if applicable)
If heterogeneity is leveraged to assist interpretation of evidence, how it is leveraged (if
applicable)
Any outstanding research challenges or issues regarding data source heterogeneity
described by the authors (e.g. in the discussion section)

A detailed data extraction tool will be developed by participants to the Task 1a5 and will be
piloted by participants to Task 1a6. In this phase the data items will be refined, whenever
possible a data dictionary will be developed, and a data extraction manual will be completed.
The data extraction tool and manual will be published as appendices to this protocol.
The final data extraction will be conducted by participants to the Task 1a7. Each source of
evidence will be analysed independently by two reviewers and conflicts will then be resolved
by consensus.
Analysis of the evidence
A detailed analysis plan will be developed by Task 1a8 following the guidelines of section
11.2.8 and 11.2.9 of the JBI Manual for Evidence Synthesis
(https://wiki.joannabriggs.org/display/MANUAL) and will be included as an appendix to this
protocol. In line with the Arksey and O’Malley framework,34 a template for implementing an
analysis framework, to collate and summarize the results will be developed. Data will be
analysed through numerical analysis of the extracted data and through a narrative summary,
as described in the section “Presentation of the results”, below. Numerical data analyses will be
preceded by cleaning of the data in the extraction tool and analysed using descriptive
statistics in R software.
Presentation of the results
A report will be drafted by Task 1a9, including as supplementary material this protocol, all of
its appendixes, the populated data extraction tool and tables/figures. The report will include
an introduction, the summary of methods, and a description of the main results. The results
will support the discussion in summarising and classifying existing tools, recommendations
and descriptors for the collection and reporting of heterogeneity in data sources used in MDS.
Moreover, based on the results, the discussion will summarise how heterogeneity is leveraged
to improve the quality of the evidence generated in a MDS and to assist its interpretation.
Finally, areas where additional research and guidance are needed will be identified.
Consultation
As recommended by the Arksey and O’Malley framework34, the final report will be reviewed
by relevant stakeholders and consumers of the review content. First, the report will be
reviewed and feedback provided by the whole DIVERSE working group. Second, the report
will be reviewed by the ISPE manuscript committee before publication.
The report will be published in the public domain and submitted for publication in
Pharmacoepidemiology and Drug Safety.
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